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physics and chemistry, address themselves not only to the'ﬁontent of science,

" Arnold Aroﬁs;

- =10=-
) 4 DR |

>

pﬁovide excellent examples of appropriate inquiry activitieS'fdr prospec=
tive elementary teachérs.

. With the gxperiences qf che.first &eér.as é guide the second and
third semester cdﬁrsés:wérqédcsigned‘to ﬁelp:studénts generate a better

understanding of their physiCal[environMEnt. 'ThegeJcourses, while entitled

’

RS N , , o : C ~
but‘prihcipallyvto the .integration of scientific thought as directed toward

1

the pursuit of understaiding, All knowledge was preéented in aﬁ\inquiry

‘manner. Inquiry was orchestrated about the questions, 'How'do I know

Why do I believe and, What is the evidence?"

“ - v, .
The content of the physics courses was selected to guide the students
pA . .

toward an understanding of such things as the difference between a chemical

and a physical change, conservation of mass and properties of-matter, .
These activities” formed the basis for the building of a particulate model

il

of the atom, 1In addition, a year long sequence of obse%vations enabled

students to understand why we believe in the‘épbericity‘of.the earth and

to develop a model of our solar system and the universe. The ESS unit -
. A N . »

Batterles and Bulbs formed the bhsis of a unit'designeg\to develop oper=

ational definitions of such things-as clircuits, resistance and related‘
~ \ ’ h : : .

electrical phenomenon, Finaliy, inquiry activities were designed considering
the concept of ﬁotioq from Aristotle to Newton., Materials from Professor

e & ) ' . . )
(University of Washington) adaptation of'the Introductory

Physical Science and the Project Physics Course were utilized in these -

B

coursges,

The fourt&\and fifth semester science course$ consisted of an inte=

s . ' { .
gration of all disciplines. Special emphasis was given to biological and
geological 'problems as they related to ecological and environmental con-

» ' .
cerns, A major emphasis was placed on butdoor activities inclyding extensive

s

!
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. This brochure is a capsulaﬁion-of ‘a six year project (1972-78)

.

entltled "An Infegrated Approach to the SC1ence Preparation of prospeC~
»” .
This proJeCt was. funded by the

- tive Elementary SChool Teachers."

\

oundation under thg Undergraduate Pre~Service Teacher

e
The flrst three. years of the project'\ T

m (UPSTEP)~

(Phase I) ‘was . Concerned'W1th a longitudinal StudY of a pllot group Of :
K

‘prospectlve elementary teachers as they encountered Sc1ence content

and science* teaChlng methodology coupled wlth early and contlnued f1eld
teachlng experlences. | . ' a
The last ‘three: ‘years of the project (Phase II - 1975—78) was con-

cerned with the Contlnued 1mplementatlon and dissemination of the goals
) " A\ ! . . . ! o .

In this interim, thé project pprticipaﬁts‘wete involved e

of the»project.
- 1n thelr senior—level student teach;ng experlences and their post—- ' .

' college teach1n9 assignments. . Durlng this 1nterva1, a concerted effort .
, ‘ » ’ s . .
‘th: project by the,

\ Qas directéd‘to the translation of the goals.of
. >
part1c1pants into 1nqu1ry—learn1ng situations for and wrth children.

.
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tyh"ﬂ\emphaqized._

17T T ; ‘
"> Why. ﬁPSTEPﬁ» B

W v -

“ fIn 1955\the Nat nal Science Fﬁundation was advised
\need in 'the ared.
.a_few "summer  institutes" had been
1gudcessful , ‘g d the funds were. limited So in=-service education was
atalytic effGCtS were expected. One of the primary goals’
listed for tHe Academic Year Institutes in 1957 was "to encourage effort
on the part of American universities and colleges to develop and offer as

' -part of their regular programs, more effective plans for - training in-serviee

and Potential science teachers."

J‘di; habpen%d 3,¢£re1y, Ten years 1ater, many new teachers still had never

geen. the equipment used ih teaching Science - A Process Approach or PSSC,
1t began to ppear that ' "in=service" tgaining was becoming another part .

. the most urgenw
, of" education in the ‘sciences 1is help for the teachers of ;
"‘ ‘ceday-"-\The teachers ware eager; '

. .

‘O£ the traiu lng - needed by all teachers of school-level science.

\"f

‘.

e perceptive ob ervers asked whether better initial Preparatiqn (pre-service)

Y

“'might in’ the long run-be much lésg’ ekpensive.

The observers also began’

'Additions-

-~

to list. the additions and delctions needed<to improve science teacher :

preparation-

l

i

'
' 2

s

Iy

l.‘ 1.

teachers as freshmen.

- A Special kind.of recruiting that would start prospective secondary

N

-2

- o Elementary teaching students and science students select their majors‘ v
Y ~as freshmen « Wouldn' t»early recruiting be of equal benefit to, "secondary
science™ majors? S

- ,; 2, Bring Critic teachers (SUPervising teachers) into: the te}Bpé; education
b ‘aprogram as- ful]l collaborators,’ for their contributions and 1nfluence are.
: usually greater than that °f any College faculty member, S x
“\3. Take steps to assure that teachers are able to handle "new" science
*. courses. necessary in their dlScipline or at'théir teaching 1evé1. ;
b Change éollege level science courses and curricula for pre-service
teachers to bring the courses up to date -and to increase their effeCtiveness. -

,:5. Ar'rahge programs so th&t Prospective teachers will have ea\ﬁy
'reSPUHSibility experience in. classroom teaching. . : R

R « ) < /
’ - Deletions- T T T , . _,‘v S b
Desm= et ™ L T T e LT X Y
- 11. Avoid *the sharp cutofﬁvOf contact betwgen nery-graduated teacher ‘ﬁ’,.;
+ '+ ‘% “and college faculty., The' faculty,especial1y can benefit by keeping in S
.7 “touch. with'the ‘redl world. L |
| v Py | - .
v M N R S ¥ , q‘ . ] » )
: RV SR T - . -
, ‘ v IR SN T
RN - Cod o & , w g o
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. e National Science Foundation listed thesc topics in its announcement
/of the Pre=Service Teacher: Education Program in 1969, The Progtam,. -
promptly dubbed "UPSTEP", has- since received over 200 ptOposals and e :7_

4

has supported 28 : projects.
.-Proposals 1eanﬁ§%§?a%é§§5t°“ﬂrd doing the faculty s regular thing.
changing COurses"nd* ricula. , . ; s

LAY

With the decline in school attendance demand for teacheré dropped and .
80 did all reference to recnuiting prospective teachers. . - '

- : Critic teachers\were part of many projects -/but after the projects ended,
- %+ only.a. few teachers: ‘retained - their positioris, Yith the college or university L
teacher train:[.ng program. . "_ J/ : s
‘e e oo
The projects that succeeded have shown the value of gome of the ideas.
? // .
, Early responsible teaching experience has’been Valuable wherever it was’
. tried. Even for those whd dropped out of the program ‘- averaging 5% to
. 10% = the "selection out" of teacher training saves .one to three years of
college work. More importantly,'early teaching reinforces the decision
for most pre-service teachers. Another bénefit is that there is increased
contact between school’and university faculties = and prospective teachers
_enhance that communication by carrying requests from the school and by
borrowing equipment and’ materials and by bringing up-to-date {nfornntion

from the college. oo D . / . i ,

.Changing coﬁrses and curricula - the faculty pastime ~ may turn out -to be’
. highly valuable {f new kinds of teaching are being tried, rather than the - .
usual changes in subject matter, The most effective approach developed
with UPSTEP support might be called basic science process. "It is an . o
‘,'"inquiry prognam‘that deals with science kndwledge by asking, '"Why do ® -
‘'we believe 3", ,, how do we know . o . and what is the evidence?" . :
Mathematical reasoning is- mastered through - its-use where appropriate in
answering the question.. The Course is designed so that students are
challenged at their own academic and Piagetian intellectual levels.
One of the yleast expected .revelations of ‘the work of desig this course
. is this finding. When dttempting new sciefice instructional units (from“ )

-+ 'SCIS, for example) the responseb of college juniors who: aré prospective
e1em€htary teachers does not differ from'the response of lO-year old - .
students. ‘Thus, =it is clear that one does not learn science process by '

Lo being told about it or by reading ab0ut it. The beginner in science
' inquiry. starts at the beginn}ng, regardless of his o¥.her age. ) ' 5)

oo

- The most tangible cbange resplting from UPSTEP grants in several institu=
- tions is a science teaching resource centers There are severaL;varieties,
" but - all contain equipment from several different courses and curricula,

i

Pz B R . Y - o "‘ "_ : - . o 4
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The principal challenge UPSTEP now faces is- to foster’ widespread adoption

' have therefore shifted gears and will be -testing some\adoption mechanisms
- along with a continuing search for new- and better Ways of teaching science
L

. Frequently, we find.it serves the furthe

. S N " .6 S . 3 .
EE i ‘ i --3- . '
- . . . . , . .
- 5, . - . W ) .. .
- . e s o : '
. . & PR \ . ’

v .

that pre-service and in-service teacﬁers may borrow, Faculty members use
\the materials for demonstratio 8, or the center may he .used for classes.

--And of - c0urse? 8taduate studénts: méke use of the resourcés that are assembled

in one’‘place,  The Center iB best when it becomes a meeting place of pre-
serVice and inwgervice teathers and al

urpose of prpviding the common
.and education faculties together,

A

_Thé printipal acheivement of UPSEEP has been to demonstrate the value of

a few programs that have succeeded in.the préparation of teachers more
c0mpetent than the new graduates of a. decade ago, ”’

.ground needed to bring science mathema i

4

Y

of the innovative'approaches that. worked so well for theéir authors. -We

teachers. _ : : .

T ' : o {
.
.

)

A \ S Donald C. MhGuiqe, Project Manager
% - o Experimental Projects and. Developing
. Programs Group

' - /
National Science Foundation. .
Washington, "D. C .

the -other educationar professionals.



L 2. -Knowing the sty1e of cognitive developmént of the-learner

Acad mic yedr 1975-76 is Purdue 8 £ourth year, . in UPSTEP -4
./ The gtudents who started in the Fall semester, 1972, are noy.student
~teachers. .Preliminary reaqlta of extensiyépevaluation stu ies
provide su stantial evidence of UPSTEP'S influence on their .
,performanc in the classroom, It seems clear that at Purdue we !
are demonstrating the efficacy of two fundamental precepts: . ..
prospectiVe|elementary: teachers can and do learn.to "do" science = .
and by so doing'are -able to lead: child;en through the ‘sdme kixfd of ,
inquiry-oriented \Qlcounters . :

- The necessary ingred&ents aﬁe easy\ehough to list; they are
harder to realize.“. i a \ :
. ' . . :

1. College science faculties must be willing to forsake some

topic coverage .in favor of science ﬁnquiry as a worthy

‘goal. . _ . ) o

: ‘ RS

'

is an essential diagnostic datum in arranging for his or

- her scienCe experiences. - .

. B - - i
3, Science educators reaponsible for the formal pedagogical
components of guch a program must work closely with -+

colleagues who teach the science courses.

NG, Exter Bive and carefully structured field experience
' in whlth the students can practice teaching is an
¢ - extremely va1uab%e component. ) ~
All of these ingredients requiretcommitment: A commitment o
time, of resources, and of energy. Their application nécessitates a

- much greater than typical commitment to an undergraduate instruc ional‘“:

_ program ‘than many universities expeéct to make, There are-no eas
-or” cheap mears of providing a high - quality program in teacher
education. ‘ .

«

UPSTEP is demonstrating how to make qua fum improvement }n~thé

quality of certified teachers. It rémains for ‘the educational

-

Ce

COmmunity and the citizenry to insist on its widespread implementation.1

1

1

o
P B
R. B. Kane . ' i

Chairman, Department of Ed&cation and

" Director, Teacher: Educati
. Purdue University 7

T g
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gi teachers, . The UPSTEP model for téacher preparation has broad

o

Teacher training has always been a complex undertaking. No bther
profession is ad well known'to &0 many and yet understood by so few..
The union of content acquisition plus the translation of. ﬁhis into
-appropriate teaching lessons augmented by field teaching experience’
has been a persistent problem in teacher pr’baration. ' L

graduate preparation of elementary teachers in acience wag
at yurdue University. This approach integrated sgience confient to
_continued methodology to early and continued field experienc¢, Through-.
this model teacher education program, prospective -elementar teachers

¢

. were taught science through inquiry. COntinued methOdology ag-

" into viable teaching lesgons. Teaching experience, over a
period, was gained tlhlz‘ough practiceand direct -involveme

elementary children, - - Lo . .

EVidegﬁélgathered during the first three years of the UPSTEP
. “Project. stromgly suggest that this apprgach ‘provides a unjfied,
humanistic appreach to the preparation of prospective ‘ele entary .

implication for'the improvement of teacher education, at -Purdue

41University and other institutions involved in deacher education who
.,4J'wish to examine this model. : , _ R .

ST RRe

Robert L. Ringel
i Dean, School Of Humanities’
' o . % SoCial Science and Education

-

ndercaken o



A L bunoun umvzksu;y UNDERGKADUALE -PRE~SERVICE =~ .
, o TﬁAanR EDUCATIONMPROGRAM (ps?gp) . - . w4
. }" LN . ‘; . -.‘ v e Lo : ‘ o

k1

' What Instifateq thé'Purdue UP§TEP Project? © L

e K At Purdue University, as part 'undergraduate curriculu;}

PrOSPective elementary teache are required to take fifteen_hours bﬁ&

7
" science, This involvcs fhree mandated science courses (Biology 205.

. ‘ t
Bi°1°8y 206, and Physics 210) and tyo elected sqience courses, The

are meteroldgy,}%strbnzyy, physical geologxq!and hiatorical»geoiogy.
: \-b-/. .

ki.’il' Rarely do prospective 1eMGntary Leachcrb choose to engage in B“Oth°r6//)
nal

’ thSics course.or add a courSc from the chemiStqy area. This tradicd
RN J
pproach to fulfilling the Science requirement is then capped by an

.+ elementary SCienCe“WEthddS course given in the ‘senior x,ﬂr Prior ‘to
“o’ P ‘ - v
.f/ . thdent teaching. - 4 - . 4J?:t:

Thig approach has some serious shortcdmings. 'Theﬁ are as followss:

LN . '

oo This approach to the’ scidnce preparation of prospectiVe RS

y elementary .teachers was.fragmented., In many cages it .was .

‘ irrelevant to either the dfscipline or the teaching of se¢ience - '
o in th¢ elementary school, For mgny students this resulted in
nothing more tharn memorization of the minutia of s¢iencé, The
. five courses™in science ‘did not "hang together," for.np story -
~ lipe bonded these’disciplines, .The Btudepts exited with a =~
' jointed view of what gcience .is,- Freshman elementary educa-
: ~ tion~m;éors can be characterized as having & strong hegative
.» " attitude toward sclence when they arrive gt7the universltye.
Thé range of disaffection runs from boredom and dislike to . . * .
apprehension. and fear. Unfortunately; eXposure to college
‘level acience comrses did nothing to improve gthis attitude.
In fact, the negative attitude was Oﬁten)reinforctd. ' o

©

L .;. o Prospective elementary teachers are introdrked too late
IR to elementary method ¢ourses (usually in. their jumior and
-t senior year). ,.3 L. . :
And, rospective elementary teashers in most. cases, have
little, any, direct contact with children. Many prosRFctive
.elementary teachers approach student eaching with fear and

‘trepidation. . , ) .

Lo
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‘e Pr09pective elementary te&chefs exposed to. the spiris. and intent |
’ ) /
S v ‘
-t of . the natiqpal elementary 5c1e?ce CurricUlum prajects, SuCh EB SC1ence -
-0 T '
'* . A Process Aap_rs.m <S-APA) ) ,_S_s_isr.l_ce E‘.*insu_lss _in.p_rﬂe*ﬂsi‘.t. ._t&._v. (sc:s).
and ementarx §cience Stu 1 (‘Ss) have changed from skgptibs ‘of. science

: 1nstruction for elementary school children into beiievefs-of science

S ¢ ) .

_ instruction for élementary school children. The naturalnéss of 1ngtfuc-
[ / " .
u »
* “tion in. tbs Pr°°esses of sience (S-APA), the sttucture and order of the’?

v . "

pro lus Conte“t (SCIS). and the Creativenéss oﬂ ‘the» Elementarx "
QF_L‘?."}EE._S.E‘EII units made’ science palatab1e for proqpective elementary - ‘
¢ . B, E

teachers. Science thus presented in thecscience methods Coufge vas.
.reported by s‘4'3‘“191'1(:3 as‘interesting, relevant, and thOroughli enJOYabler j;j.,f
The intrinsic poweriof’ inquiry was Strongly evidenced. And, indeed therel'e

qﬂwﬂé.a joy- in'the realization of one 's ability toqpursue an 139ESff8ation,:"“

< gather -datd, control variables, and COnclude something based on one's

Eoﬂfidence in er '8 °b9ervati°n9b/'St“dents‘WOndered why " they‘were not .
able to garner this same set of experiences from: the required college-;,
¥ level science courses. ) NP4 vr"

- Through the CQoperation of lhe National Sciencé7F9undati0n a pilot

\

_Undergraduate Pre-Service Teacher EdUCation progrém was initiated. The

.pilot/program is tO-culminate in a mode1 program for the P?eparation of

.-elementary teaChers at Purdue UniVerSity. ‘Subseﬁuently, zt is plannéd

' that thiS‘program»could ‘be offered'as a model for poSSibl adopcion by

other teacher training institutionse E .0
Objectives of the Project . ;;7d SR ‘:f'. . ::1 ;i"{
The Purdue University UPSTEP project ‘has .as its maJor Ob ective~. T?”i
o Tfi ' To institute a pilot program in the undergraduate Préparation in
science for elementarp teachers leading to the development of a sixe

O Wy . ;.

5 semester—integrated science-meth9d01°gy course coUpled‘With early and

- o~ . .f,

Q " . l.l SRR ;\ .123 ST, L 7‘




. . . . . , .
' ’ L . . . -

continneﬂ elementary school teaching experience.
, _ .
Additional, objéctives are."

. To iJentify a conceptual frameWork for the integration of basic

science around the theme "Man and His Environment "

I o select content accqrding to the following criteria:

i o s facilitatioh of intellectual development by the studen
S be7 the ihtellectual power or significance ‘of the concept,,
4¢.‘ the probability of “the’ material being in01Uded in an’
. K o _a.»'elementary science _Program;
. .~ d. " the social significance and, relevance ‘of the meterial to
: R the students taking th; Cou;se.‘ .: .,

. ' . A
- To provide experiences for pros:;ftive elementary teachers’consiste

with_the nature of scientific.inquir , resulting,in an unoerstanding of

- ) . N [

© the processes of science as demonstrated by performances in,relation to

'carefuﬁgy'SC%hctured behavioral objectives,

To.increaseithe number of undergraduates in eleme tary education whi
\k A " | IRV ) . 4 - :\‘/'
elect to acquire an endorsement in elementary sciencef educatiom,  ~* '
To determine if teacher attitude toward the teadhing of science is
. - _ 4 ‘
affected by an integrated approach to science instruction at’ the under=

'cgraduatehlevel.
Progren Description
The Purdue Universitf UPSTEP project ch initiated in the fall, 19T
involving‘63 freshman students. These students were randomly selected
. from a larger group of students, all of iwhom expressed some interest .in

I3

an ¢lementary ed cation major.

To rectify some of the shortcomings of the fragmented approach to
the undergraduate sciencc\preparation of prospective elcmentnry teachers,

il it was decided that the elemﬁntary science methods course would be offere

Q ) ' o " ,lf)
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_first and the subsequent five science courses would be presented through

. . e _
» an integrated' science approach, The major theme. or story line’ that
- . . ' \ s . : @ . '\'

pervaded .throughout these five courses was "Man and His Environment" as
'*":7:—-—- - e e e - . i

'relatedﬂto'"Survivil in the face of Change.'" The first.course in the

five-course science sequence presented units designed to lead the students
through exploration, invention\\and discovery toward anr understanding
N . - . ‘ -~ . K] N .
O of bhe concept of a population and the formulation of a‘model of popuiation

-~ . .

growths This topic was folloded by a unit designed to guide the students
through inquiry to "the. invention oflthe Mend;}ian mbdel. of the gene. This
study led subsequenth to,their recognition of sources of genetic varaation é.
’ (mutation necombination) and of the concept of - genes in populatioﬂﬁ.

> ey

.Finally, a_pbpulation was followed through several generations and ‘ / .'.} :
pevidences“for equilibria-or'shifts in gene frequenpj's were observed, = .

5

Involvement with the students in the'ir first ‘course demonstrated
k‘,v . o Ny i .
conclusivcly that inquiry into Fhe simplest concepts of science provcd_

-

,‘,...-r‘ . ¢ .
to be a rigorous task. Although the students were enthusiastic about
- ‘ . B - N .
the coﬁ%se and recognized the importance of being taught science through
. ‘ ‘ , | : e
inquiry, most students experienced great difficulty in generating original

ideas from their own experiences. ;Particularly revealing were-the early

results of Piagetian task analysis which revealed that approximately fifty
percent of the students in both the experimental and the control group
i
were at the concriﬁe stage of intolTEctual development and another twenty

}

five percent were in the midst of tramnsition to formal thought. It is not-
the discipline that determines what sh‘uld be taught, but rather where
the students are intellectually., Recdgnizing this, it was realized that

TmARY of the important concepts of science are too abstract for meaningful

inquiry, In fact, materials frowm tht elementary science projects often
_ A

Yy N ’N’
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physics and chemistry, address themselves not only to the'ﬁontent of scien%:,

Arnold Aroﬁs;

- =10=

sy

provide excellent examples of appropriate inquiry activities for prospec=

>

tive elementary teachers,
. With the experiences of the [irst yeap as é guide the second and
third semester cdﬁrses'wércgdcsigned‘to help students generate a better

understanding of their physiCal[environMEnt. 'ThegeJcourses, while entitled

’

L N , . o : S ~
but‘prihcipallyvto the .integration of scientific thought as directed toward

1

the pursuit of understaiding, All knowledge was preéented in aﬁ\inquiry

‘manner. Inquiry was orchestrated about the questions, 'How'do I know

Why do I believe and, What is the evidence?"

R o v. \'.
The content of the physics courses was selected to guide the students
pA . A

toward an understanding of such things as the difference between a chemical

and a physical change, conservation of mass and -properties of-matter, .
These activities” formed the basis for the building of a particulate model

il

of the atom, 1In addition, a year long sequence of obse%vations enabled

students to understand why we believe in the‘épbericity‘of.the earth and

to develop a model of our solar system and the universe. The ESS unit -
. A N . »

Batterles and Bulbs formed the bhsis of a unit‘designeg\to develop oper=

ational definitions of such things-as clircuits, resistance and related‘
~ \ ’ h : : .

electrical phenomenon, Finaliy, inquiry activities were designed considering

the concept of motion from Aristotle ‘to Newton., Materials from Professor
A,

-fUnivefsity of Washington) adapfhfion of'the Introductory

*

Physical Science and the Project Physics Course were utilized in these -

B

coursges,

The fourt&\and fifth semester science course$ consisted of an inte=

. . . i ’
gration of all disciplines. Special emphasis was given to biological and
geological problems as they related to ecological and environmental con-

» ' .
cerns, A major emphasis was placed on butdoor activities inclyding extensive

s

!



_ force their commitment to elementary education or, based on this contact,

'_,._v_n'_.)_ ; - |

. <
-

‘field work designed to develop'ausecure understanding of the ecosystem

. - - 1 -
~ R - .

model, Finally?\the basic facts of sex andodrug education'were:presented f

14

'-utilizing individualized audio-tutorial instruCtion (S. Postlethwait,
' Purdue University).' Sex and drug education were the only topics presented v

- in an expository manner. Inquiry teaching pervaded all other inéﬁruction.

sr
Pridr to the five science courses, stddents received a general

*

¢ b

“introductidn to the methods of teaching elementary science to children.

&
g

This curricular rearrangement served seveqal purposes: l) it perided a

.~

background at the freshman level for the early engagement of prospective " -

elementary teachers wfth,children in teaching-learning situations, and

2) it provided an opportunity for prospective elementary teachers. to rein=-

the opportunity to»select an alternate career early in thcir scholastic
program, This approach is deemed'a vital component of the project,

.The methods course’provided a broad foundation “to t&aching with
: B | : v I \
heavy“emphasis on the philosophies of the major national curriculum

programs such as S-APA, SCIS, and ESS. - Prospective elementary science

teachers were introduced to performance objectives, sequencing, micro=
. ; : . : *, » s
teaching, etc, The students were also exposed to-a practical skills

* ‘technique experience. In concert with the notion of students 'out of - *

their seat and on their feet" doing "hands=on" science, prospective

. . . .
-elementary teachers learned to solder, work with glass, use an electric

-

drill and saw, etc. These skills were utilized by the students in the

.

’construction of physical constructs such as elect;ic boards, tesrariums,

balances, etc,

Concurrent with the‘subsequent ;nbgfing science content, continued -

methodology was tied to on-going teaching &xperiences with children,

" | , ‘éo | ) I' i
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| ©  This approach cbnstantly reinforced the notion that "how. to teach" ig

-

RN every bit' as important ‘as "what to teachm" Thys, the-general methods

1 . ] :
¢ 1

céurse and five scien e,courses welded content to methodology to experience.
Teachihg experiencea in the }irat year were 1imited to several .
e N
.‘critiques of "modpl" teaching situations using 3rd grade children frOm
" a nearby pUbliz?ggﬁg?l. uIn the‘firat semester’oﬁ the i;cond year, the
.‘; J‘ prospective SCienCE%%eachers ere assigned to teach,in the primary grades '
v;(first and second gﬂ?des) f%his was expanded during the ;2cond semester
“to include the intermediate grades (fourth through s xth grade), They

,'taught six, one=half hour to one hour 1essons\each semester, :Eadhy‘ &

‘ . ’ Sy e S .

o lesson was‘éreceded by a one hour.planning ses;ion with one of the . - e

staft members; Each lesson was vi%eo~taped.- The weeﬁ,following thé‘,

teaching stint,mas reserved.for;a one hour'critique of}the tezchihg‘
[y o & T

- lesson., Lessons were selccted from S=APA, SCIs; and ESS materiaia;

e

\

- . ! - : ' N hd
At the end of,thc-second year .the population oﬁ the learning groups

was progressively increased from one or. two to ‘ten students, Thus,

-

rade levels (onc through six) .and had begun working with 1arge

Lo groups of childfeng Having had this varied grade level experience, the
. .

afticipants were directed to ‘select a grade 1eve1 of their choice to

by theﬂgnd of the second year cach‘participant had experienced teaching

. at all

1
fulfill the third year tcaching experfencel Traditionally, eighty to

ninety percent of .the prospective elementary teachers elect tq.teach
. : i
- - N I -
- » third grade apd lower., Over fifty percent of the UPSTEP participants

" elected to teach fourth grade and above, It is believed that this shift
- was due to the varied experiencca (first through aixth grade) acquired

over the two year period. As always, cvery attempt was made to develop

within the prospectivq-clcmcntary science teachers a spirit of self

b

Q ‘/ e "; . | 17
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o analysis and general acceptance of constructive criticism. IR A -

Accepting that teachcrs will Lcnch as they have beon tnught, a

constant model of inquiry toaching was put'boioro Lho prospective clcm-
‘entary sclence’ teachérs. Stress was on the development of science outu~« _
. o &. L ’ > N . ? e v
of direct experiences in lieu of.exposition of the iacts of science and

Y

memorization of the same. Students were engaged in the processes of

)

<

scdence and were led to discovering the usefulness of models and general-

izations. Thﬂyemph sis was on the ideas of science rather than the voca~ - =~

E) M f ¥
s M) M ,

i bulary of, science. he students uere.constantly challenged through
. // . @ )
|

dis@ugsions and questioning to a revision of faulty thinking rather than C
; A N v P
being ‘told their answcrs were. incorrect. 2 ' T
u‘_/.‘,}\', . '

‘r
.

2

Training for Inqairy Teaching jjb O . o ;’
3 : : ' . N
1 Recent natlonal curriculum prOJects 1q'elementary school science havd
L - ) 1 )
SR resulted in ‘the avad(hhility of cxcellent materials for teaching elementary '
4

' -

Ny
-
PR

., . . 'sc nce,a,lf properly taught and\implemented, any of these projects (S-APA
L S

ESS) would result in excellens instruction in science.:lWhile individuall)
Al ; ,v" ’ .
R different, a common defiominator among these elementary science proj"cts’

< "~ is the idea of learningithrough@inquiry. what’is:needed are prospective
| scienceﬁleacherslwho can teach science tofchildren through inquiry,
At the.cqllegetlevel "traditional" seience conrses presented through E
inquiry are sorely hacking. It is impqr\tive that prospective science
—
. teachers have expeﬁiences from which they can model their teaching of

\\ - science. The integratedlfive semestbr science sequence at Purdue Univer-
sity'was structured using the,inquiry approach. This méthod of instruction
has apparent conse#dences. If science 1s ‘to b@apresented through explora- .

tion, invention, and discovery, rather than through lecture and memorization,

| X . K (S . \




. BRI . ) R B cl -
Lo N X ., .. . 1
. N . . . - 4-
, . .

time must be viewed in a new perspective, oOnly by dgllowing the.students
T \tiné‘to make nistakes: to experience the’frustratiO,]Of insufficient knowledge,

[ N

1 S .’ and to. sharpen their ideas through peer 1nteractio and'class discussiont

, ]

can students experience the personal Satisfaction’ hat arises from:
«

e achieving understanding through. their own inteilec Ual effo;ts. If

. there is a joy to sCienCing, this is it- e Vx“ o '.é;
‘,, 4 » {' \ i ‘ ..
o i‘ The approach of ins 4ting on: the purgq{:Mof understanding By qtudents.cf,
¢

_makes the uncovering of information. more- importanT than the covering of., e
. . —t .

T >

} -

o information; This‘aPProa‘ reséﬁiCts the content’Of a'Course. Courge -
content reduction-is not arrived at out of a disnegard for the, valuef f
o - - . ’)'

informatlon, but rathér it stems from a fyll rea]lization of how ﬁundamental

’

i

- time is for allowing the inquiry process to procéed until understanding is
N e
- achieved. A good model o[’anuiry teaching cannbtfsacrifice the time required

for understanding to the demandS Of ComPrehensiv ¢b ctrage, VT e
_ v L S .
. Humanizing the Undergraduate Science Preparat}on . ) X
of Prospective Elementary Teachers o Ly

Prospective elementary scienCe teaéhers enter ;“iVerSities with iittle
or no experience in inaking'ObservationS, basic laboratory skiils; r know="
°

. |

ivsbract idea. with a‘COncrete Situation. Exposure to 15 hours qf "tr ditional%
|

science at the dolnge level dqes little to-obviate thes .deficiencies ‘
Student teaching'experiences usually SUPDorted.thiS inadequacy of prepasation..

in that the studentS behavior SUPPOYCEd the old adage that "teachers WiI1

teach as they have been taught. IneVitably t,heyvresorte to a presentati n
" of the facts of sCience with 1itt1e or no attention to hoy they have\beéﬁ\

- generated. Through the provision of a model of ianiTY‘t aching t at{eﬁd“nc

"

. . :
. [ . S
- to-
1 9 ‘ ) 1
5 .
K '
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L Zif/;é inquiry approach, and through on-the-Job teaching experience con- w,»{ :
- . é’- ’ 5 . . -
’.‘commitant With constant evﬁlvation against an inqpiry moge}‘ 1mproved xd
1nquiry teaching in thc eléﬁentary school has rcsulted. L ;‘.
r’Cb . N AR LI
Lo ol While basi¢a11y concerned with the sciince prephration of,prqspectivc .

b3
e1ementary~3c1ence teachers, attention has been given toeother areas thati ,~g

°w

oyt 1mpi“3e on "gbod" teaching- Students winh recognizabledz;yblemg in speech,

compogition,_and handwriting were tested and’ remedial work was administered. s

T‘f:: It is xecognized that studemts cannot improVe in thefe areas through ;1, .357.
CraSh Pr°8ram\administered shortly before. student teachiné ‘commences o .
; R .
o | " Bime. is. necessary td remove these deficiencies.‘ ThuS,.remediatisn yaéeue
| 1n1tiated in the freshman year and where applicable, continued.. f

~ .
0

Most signifftant to th&'ProjeCt 1is. the fact that the staff remained

;, . with the students for thf three year Period.- The staffs roles varied R

from classroom instructors,bmonitors, administrators, evaluatof/'oi teaching
. _ )
. experienceS, to couns Lprs. NevertheleSS, the continued tie to the\program

’ PR B

: Sl A <\ e g : S N
}‘1denti€ication.of’indiQ;q al weaknesses, a‘;éality. C°““$Qling becomes h
~an on—éoing, frée wgeéiing'process: ‘ . ,j' i ‘-{f ' o .

o ‘”ﬁome early favoraﬁle obse§vations assogaated with the ;rogram are .

"L -l' . c1ear1y in evidence. Students havquecome increasingly confjdent regarding

. their ability to solve problemS in science. They attall<prob1ems with i

I

g

excitement and vigor. Inquiry.has becoEe»an active part of their vocabu:

their‘aCtiOnS,'and their student teaching performances,

_—

\

Negative attitudes toward science Iave‘been reversed as noted by

continued Positive statements ébOUt science from the majority of the‘students.

-

This change is due, in part to their successful intellectual development through

cognitive experiences, In part, it is a reflection of the presentation of

o
-

e
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-lintegrated scﬂencew the relationship of the sclence content‘to science

- .7 -

methogﬁlogy and to classroom teaching experience with children and the :;;

.-
"-continuation‘ﬁY the same’ staff over a- three year period K‘_ j*
. ) . .

The &pirit of inquiry promoted throughout the program was translated

. l ’
. into effective inquiry teaching at the elementary ool level. Thia
& \

-

N

o program is not a cure-all for all that ails instrucfi n in the elementary

'schools but At is a significant improvement. What a unique\p1e88ure it is_

?

4 \
for instructors ‘to be ‘able to.say with conviction to their stuﬂents,."Teach
. . s P
- 'as ygu have been taught"do as we say and do - Inquire!"',- o
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Evaluation ,} 35”

Phase I 1972 75' The experimental group conéisted of 63 freshmen '

G T in Biology 205 ‘"Biology for Elementary School Teachers" T“
d . remaindér of the»Bi°1°8Y'205“ét“dent8'served as the control group.
. . ¢ g . O Sy . o

oo . - e ) ) _ - ) ‘ ‘ o l
- @ye . following examinations were administered to bqth groups,

a)- Wisc¢onsin Inventory. of Sc1enég Processes o T -
' Pretest (1972) and Posttest (1975) ‘ : ' y
S b) Bratt, Test of Attitudé Towards Teaching and Teaching scienqs
. . . Pretest (1972) and Posttest (1975) )

c) Sequential Tests of Educational Progress (STEP) - Science
Pretest,; Form lA, 1972 and, Posttest, Form: 1B 1975 '
~d), Piagetian Style Tasks ' .
Fiftysfowr S's from the experimental and contrgl group
were tested, - Pretest, spring, 1973; Posttesg, spring 1974

Phase II 1975‘77. The experimental program will continue tqybe'5“»-'
evaluated by’ obtaining data from three general sourcesz 1) S\\ﬂent

teaqhers (seniors) who have participated in the. UPSTEP Program (testing' &
.. £ " R
) in progress,- 1975~77) ’ 2) In-set‘vice teachers (UPSTEP graduates - to ; .

be tested 1976-77), and 3) Elementu;y-sChool students of.che in-service,

teachers (UPSTEP graduates - to be COmpleted 1976-77) : o '-JZ?:iﬁf“

N

Pretest: Experimental and Control Croups, “fall,: 1975 J‘.

1

y%5 a) Conceptual SyStemS Test A (O. J HArVGy) fall 1975

K j;ji. ‘ :gecher Concerns Checklist (F, ‘F. FUIler), fall 1975
. r o
» | Experimental Group only, on-going a/aluation, 1975_77
. a); Audio Tape Analygig
. e < Interaction. Analysis Sclencc ‘Teaching (G. Hall)
-, ‘ <. .'b) ™~ visual Analysis
-;v=»? A IR Inquiry Quotient Inventory (A. Lawson & A. De Vito)
_.f«;-‘ ¢) Inquiry Tapc Analysis . e TS
= | | | |
‘ B N Elementary School StudentS
f s . Science Teaching Checklist (M. G olman). To bé_ > '.
eyt #dministered 1976_77_ ; \

* A
, Posttest: Experimental Group | . .
v . a) Conceptual Systems, Test B (0. J. Harvey), spring, 1977
v b) Teacher Concorng Checklist (F. F. FUller), spring, 1977

T, o
‘ '.

G R . ' L » :iﬁ;ﬂ: ) . 5 ‘ \ . . . f;
e A e




o _: ‘_' ) . . . :A i : . . , . R A ‘ &\-
. Sequential TeSts of’ Educational Progress and o o j ’ "'C - et
The Wisconsin Inventory of Science Processes EvaIuation ' BN K
N oy S o " % fe N
, ‘ a o ; ' v P N

_ ¢+'Of partichlar interest’ was the tffcc;\Né Project UPSTEP on. science A
B achievement and on knowledge of scienti ethodology. ~Science achievement"
e -fo the experimental and control groups was measured by the science version. . - °
the Sequential Test of Educational. Processes (ETS 1957)._ This test, Lo
known as the STEP test, consists of 30 items dealing with science skills RO R
-and 'abilities., Knawledge of scientific methodology wag measuxed by the " - -
Wisconsin Inventory of: Science Procéss (The Regents of ‘the University of * o
-, Wisconsin, 1967). This instrument the WISP test, consists of ‘93 items - e
., which are conterned with the assumptions, activitied, objectives, and/pro- I
’ ."‘duCtS Of Sc{eﬁce. R ) SR S . .

. . i
-~ o .«

o :
.For each of these measureﬁ, groﬁp means were analyzed:: by means of a ‘
.t-test (two samples’, standard dev1atiohs equal but unknown) in an effort

':// ‘to answer the following questions: L S : -
Sl Were the expcrimental and control groups cqual with respect °
o ‘to the dependent variables at the. outset of the project? : h
' 2, . pid group means increase significantly over the course of
'~ students' undergraduate careers within each group° o
3. : was: there a significant ¢ifference’ between the experimental and '

control gr@up means’ at the end of ﬁqt project?
In reporting the restles of this analysis, means and specific t values
~will be repprted ‘whenever the \difference between group means :is: SignifiCant._w
. Associated with each t’ statistic.will be a'p value which indicates the
UL pfobability that a difference of that magnitude could have occurred. by L
B chance. (e.g., p < .01 indicateg that such a difference could have occurred :
by chance only one time ina hundred) .

'\ e

Analysis of the SlPP est data indicatos that experimental and congrol

o group were equal with' respect to science aptitude at the. outset of the. project.l

.. Prior te¢ studgnt teaching, the oontrol group deﬂbnstrated _a bearly significant
increase in aclifevement in science (1972 X'= 28, 80,- 1975 X = 30,18, t (224) = -7

- 1,52 p =< ,10),. However, the Oxperimentar &FOUszhowed ‘far greatér achievement

_in sciente aptityde (¥972°X = 98,25, 1975 X = 32, 50,. £ (91) = 5.965 p <.005).
Comparison of the 1975 STEP testfmoans for the two groups shows the experimental
mean. to be gign ficantly greater: than that of the control group (CXPerimental

X = 32, 50,  contrkl X = 30.18, t (85) = 1,72, P < ,05),. These results clearly
Support the hypothesis that tho quantity of science content taught via the o

. traditiOnal science approach for elementary education, majors is not as ime; '
portant as the quality of science covered in an integrnted science approach,
taught through inquiry with undorqtnnding paramount to expansive science

“m- ., .coverage, .

A“a}YSiS of the 1972 WISP test data in'(tulos that the control group was
slightly - mote knowledgeable abnut aciencific_ncthodology than the cxgprimental
| 8TOUP at the: outset of the program (control X = 56 .73, experimental X = 54,98,
L (226) = 1«33, p 10) However, thtough the course of the trnditionnl
elementary sciencc caching curricu1Um, the control group failed_to signi-
"ficantly increase their knowlodpo of scientific processes (1972 X :ﬁ56 o73,

‘o - o ~ \\ . . \ ‘.ﬁ . -u:|' ,';% s ‘J
Yo ,-". \ ., . i . ) . o ‘. | A | . '. ) ‘.v
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1975-% = 58.09),
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Yet the experimontal group 1ncreased «'thei/r scores “on the
*WI‘P test|dramatica ly (1972 X = 54. 98, 1975 X = 64,77, t (91) = 4, 9%, p<

) UOOS) Furthermore; thc ‘1975 WISP test mean of t;he experimem;a1 group .was. L&

also aignificantly 8reater -than- ‘the’ control group mean (experimental x =
64 77, cdntrol 2,== 58 094": (35) = 3.68, p< 08§ o e A

e To further esbablish the effects of the- pnogram, ‘more. Conaervative
_nalyses of variahxe (ANOVA) were conducted omthe ‘WISP data. A2 x 2
unéqual,cell ANOVA was run for -the WISP scores with Method (UPSTEP R
Ekperimcntal vS. COntrol) and Time' Cpretest Vs, postxest meaSurementS.
as major- factorsy A significant cffect for -time was found (F = 13 45,

. df = 1/308, p < .005) favorirg postteSL measurement. However; a .

significant Méthdd X Timé interactiof (F = 11,26, 1/308, p < 005)
"was also. found. A Newman-Keuls' Sequentmal Range {ést indicqted that the

" two groups were equal with rqspGCC to WISP‘peerrmanC£, but that the pqsu;

measurement scores fOI‘ thﬂ ,p‘xperimbntal group were significantly greﬁter
(p <: 01) than ‘the control (sce Figure 1), .

v .' [ ’ -2 .
‘ . |.‘:_:”."j ‘ N I IS S X E
- . ".*l-': i Hymey N . e
65 — e -Experimental o=y . e "
. - N o b
" § | t— Lo e
—_— - S .
_ §_, . : , ‘Figure 1
v i SN . ] ' WISP Test.
5 - — : ",Graph of Means
. ~n L L PR A’ ‘
g 0T K R
) R N R - R -7
- L God : ‘ o
b a- O
55 p= R i'l'-.':l . ® ~ 1 ‘
SIENRER Sy g —
5 P ] | o

5?. . |
o ' Pretest A fg;;tCSt—

7o
;o

P '\'.i_',.'- v
\

Theqc rcsu]ts clearly support the hypothesis that the integrated
inquiry science uPPronch in meeting the clementary cducation majors

» requirements 1in scienLL, dOLq proumote brontcr unQCrscanding of the s sspﬁp-

tions, activities, Ob]occiveq, and productg of scicncc then the tq@& tional
science* npproach currently 1mp1emented at Purdue University,
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Bratt Test .of Attitude Towards Tcaching and Teaching Sbiane : o
A major component of the UPSIEP project was the humanistic approach ,
utilized throughout Phas¢ L (1972-75) and the anticipated, continued applica=
tion-throughout Phasge I1*(1975=77). This approach consisted of the utiliza=
. tion of a permanent cadre of staff members who, in a variety of changing
. roles, progressed with the participants through the program., The staff _
- constantly addressed themselves to the coqvinuéd marriage of content acquigie. = .
tion, to continued science methodology, to carly and continued field expe™¥nce
with children. This continued staff dnvolvemont more closely matched staff
- responsibility to the end producte=the training of outstanding elementary
teachers in science, This continued, involved teaching with its continued
close association with students and” considerations given to individual strengths
and weaknesses was studied to determine the impact on science-related attitudﬁ\i
The instrument used for this part of the analysis.was the Bratt Attitude Test
(Bratt, 1973). This test also known as the BAT test, consists of 60 .
~1nte11ectua1rand humanistic science and sclence tcaching attitude statements.
Response to the items is on a five-point semantic differential scale (strongly
agree to strongly disagree), ' Intellectual attitude statements were based on
knowledge pertaining to the teaching of science, Humanistic attitude statee
ments measured emotional feclings towards the interaction between the teacher
/ and student. Analysis procedures were the same as those used‘on-the STEP and
WISP tests, :

‘Analysis of pretest measure indicated ‘that there were no-significégs )
attitudinal differences between cxperimental and controlXgroups at the dutset
of the study, However, posttest attitude scores for the experimental group
were found to be significantly greater than those of the control group

+ (experimental X = 21,30, control X =17.19;, t = 2,68, af = 100, p < ,005),

In fact, thc‘traditional‘curriculqm prbduced'no‘changc in the attitudes of
control subjects (1972 X = 18.06, 1976 ¥ = 17.1 e . In comparison, the «
experimental group demonstrited a significant f;ﬁrease in BAT scores (1972 X =
18.56, 1976 X = 21,30, t = 2.22, df = .91, Pp'< .02). These results indicate (1)
a crystallization of attitudes-regardgpg knowledge of sciénce and science
teaching and (2) a marked trend towards ‘mbre -humanistic attitudes towards
students for subjects in the exberﬁ@gntdi groups '
o . . !

In a fashion similar to the analysis of the WISP data, ANOVA's were
conducted on BAT scores using-the same factorial design as described in the
previods section. Scparate analyses were conducted on total scores as well

as on -intellectual and scientific subscales, . »
. & M

»

Analysis of BAT total scores showed no significant effects for either -

. Methodi’'or Time., However, analysis of the scientific attitude subscales showed
significant main effects for Method (F = 39,80, df ='1/330, p < .001) in favor
9f the experimental group and for Time (F.= 240.21, df =1/330, p <. .001) in
favor of posttest measurement). A significant Method X Time interaction'was
also found (F = 5,70, df = 1/330, p < .05)., N.iman~Keculs analysis of cell
means showed' that the improvément of atctitude: towards science was far greater -
for the e3periméq,a1 group than for the control Qfoup (see Figure 2), ’

-

o . . . /
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fe mm ot Hummitarim subscale Bcores also showed significnnt ma:ln ‘ -
cthcu for Mathod (F = 22,99, df = 1/330, p < .001) in favor of the experi-
kmental. group and for Time (F = 42,37, df = 1/330, p < ,001) in favor oy
pon:t:elt. measurement., Figure 3 pr@sents a graph of cell means,

Y Agf' . . : ‘ o .
- [ R
§ i ) " Experimental '
- o ' .
y 700 ;o | : b Figure 2%
’ ; s : 4 Science Attitude:
: v ' Graph of Cell Mean:
" - _ . .
B { Control o
. E A " : S ()
< ‘600 remm— ”s —— ~
. -
’ ) [} 3 P -1
s %_ : !
i o] L» ' P ” I
A | - ( .
; - o '
500 A ‘ T S
l N g [ - ;- ~
Pretest : ' Posttest ' » S
A u-\
g - . .
3 i : ,
- 200 b o Experimental pa— Figure 3
-~ & e , Humanitarian
- r : . ] Attitudes:
¢ R Control - Graph of Cell Means
. | | A
E L . b ‘ ® ) ”\’ #
E - -~ - —
o — - " -y ¢
) E ° : ‘ ' : ‘ '
B . . 1.
. A H a . b \ ; - f
I A
: | S 1
Li ‘ LI
. ‘,‘ o ~y
Pretest o 451//jbsttes;»: .
It is concluded that the continued association of_ a consistent staff ' oo

.personnel who,concerned themselves with the students as individuals.as well as
the quality of the academics of science teaching can measurably improve students'
intellectual and humanistic attitudes towards science and science teaching.

7
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Piagctian-ntyled tasks

o~
b “ 1

\ :
/Ptetelting wag conducted in April of 1973, Students were adﬂ&nistered

;.gﬁbﬁﬁattery of Piagetian-atyle tasks In 1nd1v1dua1 1nterviews of approximatel;
| - 30 minutea each, Posttesting was»conducted in’a similar fashion'in April of_
1974 The 1ntervicws were conducted by two trained examinarc who had no »
knovledge of which students were members Qf the experimental or control groupn
§tudents were assigned to’ the examiners at random times during the course of

~the 1nterv1cws. Each subject was 1nterviewed by the same examiner during

My : R
the pretest and poaete;t. : )

The two groups consisted of students whe during their freshmen year were\‘
se1ected from a group of approximately 300 students 1n1t1a11y enrolled in
Biology 205, Biology for Elementary School ‘Teachers, Pretests were admin-
1stered at the end of the second semester of the subject's freshmen year.

"At that time the experimental group of 20 students (19 famales, l male)

ranged in age from 18,5 years to 19, 7 years,»mean age" of 19 0 years, and %he

control group of 17 students_(l7 females, 0 males) ranged'in,age from 18,5
._Iyears to 19,5 years, mean&age of 19.l’years. ‘ , il‘

R

Experimentdl and Control Group Comparison
Tablé 1 shows the results of the classification of experimental and i

.? control group subjects into substages of intellectual development for Pre=
~ tests and posttests. In the experimental group, 7 of the 20 subjects gained

~ two substages from pre- EA posttesting (post~concrete operational to middle

Al

formal operational) and 10 participants each gained ‘one substage. Ong
) i

experimental subject showed no change from pre- to posttesting, while two
showed a regression of one substage (early tormal operational to post-
concrete operational), Four of the bgngrol group subjects showed a pre= 77

“»

i
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(71

'fto poatteat 8a1n of two aubacagea/’while dne ahowed a gain of onn,subatage.~ﬂ

0f the remaining 12 students teated 9 ahowed no- change and three showed a
: ‘ \ ' : ' ‘Ht i/ PR
.loaa of one subatage. N ' o

' A compatiaon of the mean pretest and poatteat 1evela ahows that the

X

control 8roup 's pretest mean level (4 65) was higher than that of the experi-
‘mental group (4. 26). Applying the Mann-Whitney U Test, thia difference was’
found not aignificant at the‘.05 ‘level (U - 135 5, p m 27). The posttest
mean levels of 5,30 for the experimental group and 5,06 ﬂPr the control !~-‘
groﬂp were also not significantly d;fferent at the 05 1eVe1 (U = 142, 0

p = .19). The mean gain in level by the\experimental group (1.10), howevet,

~ was significantly higher than that of the control gtoup ( 35) at the 201

level (U = 99.5, p = OL)s ¥

3

TABLE 1

. 7.7‘ F] ‘ ~
Experimental '”’ ) Control

(N = 20) | (N =17)

Substage - Pretest Posttest Pretest '?oattqat

 Early concrete operational
"Middle concrete operational
Late%concrete operational

| Post-concrete opefationaf
Early formal operational
Middle formal operational

Voo ‘ ' .

= U g un = 0o o I

0
0

0 N
4 10
L

8

1

O NN = O

Late formal operational : | . v (/

Since the control group mean pretest score was higher than that of the
experimental g:bup, the poaaibility eiisted‘that the’amaller'gains,made
by the cbntreligroup could hane been due to a ceiling effect. To check this
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SR , ; O ‘ -
;*poelibility an anilyeie of covariance removing effects of the pretept was

‘ lcerried out.~ The obtained F-retio of 3,33 (d. f. = 1,35) feiled to reach
' eignificence at the .05 1eve1. L | . _
~ The. sample ueed in the etudy was. a e@ell one and ell of the eubjecte were |
preeervice elementary teachere. It is therefore not poeeible to generalize E
lfrom theee results, - Hdwever, the fact thar geine in level of intellectual R
' functioning made by the experimen al group involveﬂ in the UPSTEP project
were significantly greater than e control group 8 gaine euggeeta that
‘curricular materials which- confront etudente with concrete.uateriale and
"probleme can promote the development of formal thinking abilities, ‘

« .
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.Freshman Year (1972~P913) UPSTEP PROJECT .

n‘zgﬁicl Covered in Education 323 . | \,- "The Teaching of Science 1n the Element

: ' oo o School, 1st Semester first Year.
P . oz
B * M # * . : .
TOPICS .
- ‘ ._What is science? Eg’ ' ,
ﬁ: T The. job of teaching sciernce in the elementary school. . .
: Drastic changes expected . L, :
Should education reflect the spirit of sciénce .

Overview of science in the elementary school . ' .
Overview of science teaching in- the elembntary school as purported by
the three major, national currjculum, elementary school progkams, .
Science.= A Process Approach ' (S-APA)
' Science Curriculum Improvement Study (SCIS) ‘ o
Elementary Science Study (ESS) coo.or et /
‘Instruction in the Basic skills of science (S-ARA) ~ :
Observation - | {
" Using thé five senses’
Static observations vs dynahic observations
‘ Ind&rect observations vs direct observations : i,'
C Mystery boxes S , )
' Inferring vs observing : ' .
Classification ) A
Similarities and’ Differences (Attribute Games)
Position ahd Motion .
Number line - \\ ax

Grid coording o RN
+ . '3=-dimension spa e’ ‘ Sl

Polar coprdinatesg\ . ' o A A A
Longitude and latitude e . _ .
Measurement S B .
- Metric system ' '
: Precision and acguracy \
Pressure, and are
Length width and height . . .
_Volume o, o -
_Surface area N - ‘
Weight S ‘ ﬁ o , : v
: : Mass o B A S ’ :
Y A Density . o B
: : Pressure
Equal arm balance
- 'Normal variations
Inferring/Predicting
Graphing
Spacé/Time, relations DI | ‘ SRR
Formulating hypothesis -
Controlling variables .. ' . .
Interpreting data ' ' '
Operational definitions
,Formulating models

“

{r .

-

&)

- .
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aProblem
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Problem solving and inquiry appropch to learning
An inquiry model L
-Exploration

- Surface, tension, cohesiOn, and adhesion
Why does a burning candle go out?
The glass rod experiment
The baggie garden experiment
Mealworms . . o
“Thngrams: ) .WQWMM,TfN,,HMH‘

‘Inference boards' B
The Cartesian diver o

v

Micro Teachirg involvement . : "; ~v,;
Qgpstioning and Listening & - ' o

Writing performance objectives ‘
Evaluation in the elementary schéol

Construction of science materials.

Terrariums ~
‘Electric boards
.Weather apparatus, etc.

Science Marathon day*

S Safety in science teaching = ¢
> How to survive a field trip -

Identification of basic tools for "sciencing
king a colleetion. tank, S,
oldering
Bending and cutting glass ot
- Counfing calories )
Parallel and series electrical hookups
Magnetism .
Drilling and sawing wood*
Lighting a propane tank, etc.

Field ‘trip day « « « Mini-coursé festival (Lebanon, IN)

To pics Covered in Biology 206N -

TOPICS.

Populations

» ®bgervations of paramecia

constants and graphing

using the compound microscope
scientific notat Y
-hemacytometer P |
dilution - . '

i

A

yeast experiment

competition in paramecia
daphnia « hydra . - - :
density '

- 33
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2nd Semeste:, first year

y
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' Sophmore Year (1973-1974) . o S

‘

N

thsics 210A _ 7 a f, © lst Semester, second year

v

e
¥ .
-

’ ’

-

PICS:

R

Astronomy 'Part ) SRR '];>
sifiple observations of the sun, on, and stars
* Measuring - . ) T
: % linear measurements L e o
2 A " * linear measurements using metric units '

making comparisons using a balance
orderinggplane .figures by area
estimat{dn and comparisons using the metric system
measuringt volumes®
) b4
‘Astronomy Part II ‘
P . motion of the earth in relation to ‘the sun, moon, and stars

Density T L ) ok

Astronomy Part TII
~ a model of the celestial system
A model for the composition of- matter g
thermal expansion of solids, liquids, ‘and. gases <
. Solutions . - ! . )
o ~ solubility ) ' ' *
- '~chomposition and synthesis: of water electrolysis '
Electricity L, o L
Battery and Bulbs _ o toc

Topics Covered in‘Physics 211A - o ~ 2nd Semester, second yedr

~  TOPICS: "
Y
Compounds .and mixtures
Building and remodeling - . :
4’ Laws of definite and multiple proportion& . R (3
Motion ,
Position, change in position, instant of time, and interval of time
Stroboscopic photography of moving objects o L
Velocity , ' : o
Average velocity ’
Iristantaneous velocity
Accelexration
Actions, inactions, and reactions
Concepts, models, and theoriesare induced from" observations that the
students themselves can encompass, rather than from obscure a
priori dicta.

e

aa
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Junior Year (1974-1975) ‘
i _— A . o S
' 222598 Coveréd in B blo 2°5N ‘- - 1st Semester, third year

TOPICS*V . ) o
Piaget testing techniques promoted in preparation for testing of

. *  elementary school children
Piagetian testing kits distributed and testing assignments made.

o Ecos*zsnm A . S .
‘ - . - ) ! ) ...—'
1 Group aquarium-terrarium systems assembled (8)

T0pics govered related to the aquarium-terrarium ecosystem- ]
ST Introduction at the appropriate time into~ the system:: Plants,
brine shrimp, isopods, frogs, polywogs, guppies, chamelepn
- and mealworms . . . '
. Decomposition . . 2 ' L '
Plant’ growth = » S o : S
Light and ‘temperature : ’ T
Interrelatiomship between plants and animals
. ' Food chains o : : -
Y Bromo-Thymol Blue experiment '
. 3 .- Interrelationship of snails, plants carbon dioxide, and oxygen
. Scientific American. Reprint readings related to ecosystems ,
’ ’ Nitrogen Cycle [n
« Carbon Cycle ‘
Oxygen Cycle ' .
, Water Cycle ' B <
. - ‘ . Energy Cycle of the Biosphere'$
o o . Energy Cycle of’ the Earth
. ' Biosphere . ‘ ‘
. Carbon dioxide and oxygen cycle‘
Nitrogen gycle s

.

N Ve . :
Ecosystem'- a way of looking at the-environment (as a model),

Function of respiration and photosynthesis, inﬁrelation to energy
) Producer, primary consumers, secondary consumers
' Pyramid of energy = / ,
Habitat and niche Lo N ;o
The concept of steps .up from individual organisms to biome
s The effect of man on his environment
: Pesticides and herbicides and how they e}fect the environment

Fresh water pond succession ' v - ' y
) » . . * ki . I ) '3 ‘l'
Human reproduction (audio-tdtorial sex education unit) . -
4 L N . t
Tree identification "Fifty Trees in'Indiana"

¢

Plus accompanying appropriate teaching methodology to translate these topics
into viable elementary scheol lessons

-
W,
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Topics Covered in Biology 395N - .. ' 2nd Semester, third year

. . :l v . . . X L ' A
TOPICS: - R ' : S e,

o .Rock and mineral unit
Identification of basic rock forming minerals (9)
Rock and mineral puzzle . - o : .
- Mineral puzzle N R
Construction of a basic rock-forming mineral calculatot' .
Weathering of rock e A Cot L T
Metamorphic vs igneous. 'vs sedimentary rock" . T T
-~ Science =« A Process Approach (S-APA) exercise in classifying minerals
“Bédimentation ¢ experiment . —
.Making a rock (cementation process) ‘ ’ f - Coaa

. Elementagz Science Study (ESS) lesson planningrin preparation for a three
" week teaching stint with child%en in the local public school by the
UPSTEP participants., ~ , b . ,3,
Drug unit . o L i . .
' Marijuana, drug education minicourse, alcoholism.sources of infor= .
mation; annotated bibliography,. examination of exemplar sex education
programs in the elementary school. .

4

A \ N '.‘.

ol Woodland field experience
Topics covered in woodland field trips o
adaptation .
organisms .
80il examination
soil samples' taken and- examined in the laboratory
"agar plate experiment L )
soil and leaf agar innoculations made e, 4
soil samples!at various depths in various locations taken and '
examined; samples.were dried out and . various life forms
contained within and-driven off examined.,, o
A'soil‘sample dilution experiment Tl b

< c e
! 'y . - : h

« .The Stream , - S S
Obgervations and collection of stream plants and organisms R
Comparisons of samples from various collection sites. '

. ) L . i S
Wildflower unit Co o R o : N
Marsh unit ) St - T

Observation of a marsh environment _
Detailed study of the red~winged blackbird o ]
. ) &
Plus accompanying appropriate teaching methodoloéy to translate thes -
topics into viable elementary school lessons

¥ . e L ¢ .
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Unit 1 - POPULATIONS '

o, Yeaat Experiment

.i;Shake’ the flask: -3 auapendlthe cells.:

%

‘.

Ob]GCtixea' S <
Upon completion of this activity the student will be able to- ",

_a,” inoculate a. culture medium with yeast celIs and count
"« the nulmber of cells' in aamples of the culture over a .

10=day period.

“express the number of cells ¢ounted with the, héhacyto-

‘meter in terms of celIs/ml. o .

be

A
;

+ ~c., construct an appropriate graph of his data.
d, ,accurately interpret hig results, N
. . \ : .
> .- . ~ R 3 PR . '\‘ R L " .
mm%mme‘ . / __u ‘”x”“" ”U”

Inoculate 125 m1 “jof aterile water%with 1 gram of dry yeaat.j
Trandfer 1 ml of the
suqupsion td*“99 ml of water, Shake the second dilution,

' Then ‘transfer 1 ml ofthis suspension to each of 2 flasks of
49 ml of. cu&ture medium, Incubate one flask at 30°C. and the
other at 20°C,. ' _ ‘ E ¢
Count the number of cells in a sample of the aecond dilution,
and determine the number of yeast cells added to the 49 ml of .-
culture medium, Convert this ‘concentration to number of cells
per ml in-thé 50 ml. yeast cultures, : - S o

For a period of 10 days, count and record the number of yeast

cells in each of the two culturea every day.
: “ s .
LS TR Y >

%vdluation.‘ S BRI o .i{

.
& ° »
s o : " i o *®

Present Your'reSults in’ the form of (an) appropriate. graph(s)'

‘\ and ‘write a short paper discussing the observations you "have

‘made, Include in your discussion any of the following points

' or questions which may be applicable to your results,

' Experimental error. - e .
Any differences in the q£¢fdf grcwth of a population. .
Any - differeqces betwéhn'?hé“two cultures (i e.,20 c

. and 30°¢). wi oo
. - d, "If any differences Were oQﬁgrved how- might they beh
e . explained? : C e,
e, How do your results compare to the Awful A1fred mddel?

8

C h., Can an, incorrect model be a "good"

-Use your results to: formulate a model of population growth.
Can you generalize from your model to other populations?

" What would you have to do to teat the pqyer of your, model

in makinhg predictions? ,
model? .

» ) i N
. ) s
L U - :
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\Unit I« POPULATIONS
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Aruitoxt provided by Eic:

3.

‘compound. microscope, When. appropriate, a drop of Protoslo’

" to observe them. What}.

gjgctives consult with an instructor.'\/f

',an‘estimste the. 1ength and width of the organisms in a . Wi
' W Paramecia cultura. s TG -
b. estimate the'rate of swimming of the orgaﬂiSmétin a -

. Paramecia cuttu&e.,
ﬂ_deégtibe the shape of the organiams in a Paramecid culture.
"descxibe structures oerehaviors which. wiJl help to
“ﬂghntify these organisms. A

~Place a few drops of the Paramecia culture on'é*yatch glass.
Us¥ng a.hand lens and a light source "below the w&tch glass, ‘f
examine the culture. , - - :

-~

Next, make a wet mount from the cultur;\ﬁnd examine it ‘with a;

added to your slide WL slow the Paramecia ‘and make it easier

vt

-—**-———',. _;'_] A :
When you have recorded enough observations to satisfy the ob=, S

~
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: Un{t/I‘- POPULATIONS ' BIOLOGY 206N 2nd Semester, first year
H. Compct}tion in Paraﬁccia

1. dbjectives: v - N
Upon completion of this'aétivity the stﬁdcnt will be able to:

a, count and classify the organisms in a six day culturc-
of Paramecia, ‘

"b. construct an appropriate graph(s) showing the relation=
ships among the counts from the six day culture and
data given from a two and a twelve day culture,

c. accurately interpret the results obtained from a two, -
gix, and twelve day culture of Paramecia.

d. construct and interpret a graph of data given from
another population of Paramecia.

2., Procedure:

Obtain five microscope slides and cover glasses, Vigorously
shake the tube of six' day Paramecia culture and as quickly as
possible remove, a sample with a pipette dropper. Make a wet
mount using one drop of culture and one .drop of Protoslo
(or vinegar). Repeat this procedure until you have five wet
mounts of the six day culture, Use your microscope to observe,
classify and count the organi im3 in each of the five slides,

f the culture is too conccnﬂéh&gd for convenient counting it
may be necessary to make a serial dilution before classifying
and counting. p

3. Evaluation: ’ L . R

a, combine your data from the six day culture with data-
given from a two and a twelve day culture. Graph the
data and be able to interpret these results,

B. given the data from a Paramecia population experiment

of Gause, graph the data and interpret the results.

contrast the results of the two sets of data. When
you are satisfied with your ability to discuss thesc,

.results, consult with an instructor,

-

eference:
5 -~ '
Gause, F. F., The Struggle For Existence. Hafuner Publishing
, Company, New York, 1964. 163 pp.

N

N
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Unit 7 R o Physics 210A
Checkout : o - FORM A ~ lst Semester, second year
1, In which of the configurations below will the’ bulb not 1ighL9 .‘ 4@
In cach case, cxplain hy it will not light. ; o
(@ (b)
8
.45. n
A, T
(d) (e)

2, From your observations of the configurations that make the bulb(s) 1ighL

can you. show any evidence for the direction of "flow" in a circuit’
Explain why or why not, . .

N

3. Three identical light bulbs are connected as shown 1n the didgrams below.

PRI S 1 L] ’ . -—-—J——
E)2 | . ‘

Fig. I, : Fig. II . ~ Fig. IIT
a) What will happen to each of the bulbs when Bulb No. 1 is, unscrewed
from the socuéi (see Figure 1). -Explain.

0

b) What will happcn to each - bulb in Figure IT when Bulb No, 3 is
unscrewed? Explain,

¢) In Figure 111, a length of nichrome wire is placed between points
A and B (see dashed line). What will happen to LhuAbrigtheqq (if
., anything) to the bulbs? Explain, _g )
«!",;} . o
d) How would your answer to part Yc' differ if the nicurome wiro were
replaced by copper wire? Fxplain..
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Unit 7° . o E Physics 210A
CheckoutP’-\- FORM B P lst Semester, second year

C . . . ' ( .
1, 'Draw the wires that will make each bulb light.

2. a) Circuit "A" below represents a configuration that results in the
pink bulb glowingiPut not the uQite bulb. How can you explain this?

) "B"

- pink "’ _
b) - Suppose the circuit is now changed to look like circuit "B' above.

Explain what you might’ see happening with regérd to whether one or
both bulbs light and the relative brightness. .

Iy

3. there any way that you can tell from your observations of tle various
.- battery~-and=bulb configurations which direction the "flow of electricity"
takes? Explain, o - ' : ~

1

- . . . -
\
A
X . -
| .
4




Physics 210A

* Unit 7 A . S . :
lst Semester, second‘yoar )

Checkout o ~ FORM C

\ ) - . ) ‘ . .
" l, . . . ) "'.'2'-' ) ., ;:_ ) ./ . . “ ,' Y

1. . 'In which of the configurationg_pelow will each bulb light? Explain why
the others will not 1ight.. 7 - & . L

2, From your investigations of the warious configurations of batterﬁes and
“bulbs, what factors do you believe influence the intensity or strength

of what is "flowing'' thrgégh the’ ‘circuit? ¢ .

3. As you may have observed, when a light is turned off (or burned out) .
in a house, the other lights are not visibly affected. Based on your ¢
observations of the different types of arrangements that are possible
with the batteries and bulbs, explain how this is possible. Use

LT diagrams to" support your explanations.
) . ! R“ ) . "

&

0,
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N

DECOMTOSITION AND SYNTHESIS OF WATER =« <7+ .. )
A "TERMINAL" ACTIVITY | \

. Physics 210A K
.1st Semester, second year ..,

INTRODUCTION S

L 5> e\
, . +L}? N
. gockoz &'..’

| SuPer S
Batt ery

Water, Water everywhere! ‘goes without saying that water is a very common
and recognizable substanc i our environment., Moreover, it seems that no
matter what we do to it = boil it, freeze it, mix it with other substances =
it stjll remains water. " The, early Greeks even thought of it as the primary
nge from which all other substances were derived., With the invention
of the electric cell by_Alessandro Volta in 1800, studies in the newly-
discqvered area of "electrodhemistry" showed that water could quite easily

be dgcompoged into more bastc substances whose properties had no resemblance"

to .the properties of water, In this Unit we will examine this process of

‘elect;qusis (and the opposite process called szgthesis) and make use of the

insights gained in the examination of these phériomena to begin formulating
some initial concepts concerning electricity. .

.

OBJECTIVES

After completion of the study of this Unit, you should be able to meet the
e

following objectives:

45

N
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1, Deacribe insyour oWn words the basic regularity in Nature which
' is illustrated by the specffic experience .acquired in Experiment '
6.2 and illustrated further.py the experiments described in
Section 6 3. o
C 2. In the 1ight of ﬁhe Sequence of experiments you will have per=
, formed with batteries wires, bulbs, etc,, glve, in your own
words -clear - operarional definitions of the’ concepts. "ci;cuit "
' electric current " "eonductor and non-conductor. , K
. 3, B able.to’predict.what-will happen (lighting or not lighting of
bfilbs, relative brightness, etce) of various circuits that might
be proposed to you or that you yourself wi11 invent,

4, Out of your accumulation of experience since the beginning of
this course (not confined to this ‘Unit), give several .examples /
. of concepts ‘that we have invented; show how concrete experience
led to the formation and definition of the concept; and show
how the concept has given us a deeper insight into some aspect,
L orderliness, or relationship in Nature than we had prior to for=
mation of the .concept., Then give an illustration of what we mean
by a "model" in scientific thought, " (Note that a '"model" utilizes
a number of concepts and organiges them intoa way of visualizing.
a process or a systematic behavior behind phenomena that we
observe.)

— -

ACTIVIYIES
-r
I. . a) Do Experiment 6;2 and read Section 6,3y While you are performing
Experiment 6.2, estimate the volumes of gas that you are collecta.—
ing (very round numbers will do = = compare the test tube volumes
with those of graduat@d cylinders) and, referring to the density
" data in Table 3.2, calculate the total mass of gas you are collecte
ing and .the total mass of liquid water that must be '"used up" in
» order to form the amount of. .8as you collect, What is the volume
e of .the water "used up"? How does this volume compare with the
volume of water initially in the test tube? State the. point of
this calculation and result in your own. words,

RS b) ‘Do Problems 3. (replake the term "acid" in this problem by "sodium
carbonate" = the latler being what you added to the water. in your
own experiment), 4, &, 10, Read Problem 9; if you can show that
you have already don a problem of this type, indicate the relevant
work and proceed to the next assignment, If you have not worked
out a problem essentially similar to 9, work out Problem 9 and
discuss the conclusions to:be drawn from it,

II, After you have completed assignments (a) and’ (b) above, proceed with the"
. activigies-on electricity as—outlined in Part 2 of this Unit, Ask a
staff membed/to help you get started, The staff will give you periodic
guidance and instructions'during this wo;k ,

I
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Physics 210A. 0 uNit 7  lst Semester, sccond yoar -
o I ._"Q\ FEANE
. ,  SOME CURRENT IDEAS ABOUT . . IS
- . . ELECIRICITY -

r'd . <
. . ‘ 5 (‘\/\ .

INTRODUCTION - 7

In the elementary science curricula, some consxderation of what is usually
called "current electricity plays a key role in one or more stages of
development, 1In one of the curricula’ (ESS), it occupies an entire unit of

- obgservation and inquiry, We shall digress for a brief examination of some

of the most basic qualitative aspects of the phenomena associated with
current electricity.. ‘Qur treatment of the material.will cut across the
content of the various elementary curricula and will not exactly follow

any one of them, The emphasis will be on your own concept formation at .

an adult level and not on a specific presentation to children at some
particular grade. HdoWBver, you may expect to pick up numerous ideas during
this investigation that should be helpful to you in presenting these concepts
to children, It should be emphasized that these activities, while appropria-
te for elementary school students, are ¥ich in conceptual ideas that can
challenge the thinking of individuals at‘all age levels.

Weigive the - name "electr1c1ty9 and use the adJective "electrical” in
connection with the effects producded by batteries such as those utilized

in Exp, 6.2, (Our household "electrical" outlets, of course, produce

exactly similar effects with considerably greater intensity,) Let us under= “\

.stand from the start that electricity is not some kind of substance or

maténial-- any more than ideas such as length, time, heat, or temperature’
refer to substances or materials.

The situation is perhaps best understood if we first turn back to re=examine -
the manner in which we ‘use the familiar word "gravity." From our sensation
of having to support an object to keep it from falling towards the earth and
from our observation that unsupported objects always do .fall freely, contine
ually increasing in speed, we begin to visualize the earth as attracting all
objects toward itself. (With deepening perception of the underlying order
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"/ and connection among universal phySlcal phenomena, we subsequently realize
- that Ell objebts attract each other Ain exactly the same way as the earth B o,
8eems to attract us and all objects,) We use the word "gravity" as a name
for.this mysterious effeet, an effect’ that we are not able to'"explain'" or °

: -degcribe.in terms of some process or action., The sophigticated name thus -

. serves not as an expl@nabion.but as a‘way of coq&galiungU§'ignotance concernw

- ing this very familiar &ffect, : oD ‘ :

Although we have very extensive knowledge of how ‘gravity regulates and cone
trols a- huge arngy of universal physical. pheriomena, we have no idea at all -
of what gravity "is." The Situation with respect to electricity is very,
similar, ‘Because of specific differences in context and character of rele=
vant thS%cal phenomena,. we' recognize that "gravity" and "electricity" are

$ two entirely different effects., Just as we know a very great deal about the.

’ workings Qf gravity, so we also know a very great deal about the workings of

electricity, but we still have no idea of what electricity "is." 1In order -

to héndle some of these ideas in a correct and sound way with children, it

is absolutely essential that you understand aspects such as se referred

< to'in theé preceding comments, There are many iwstances in wiich it is at

7 " least as important to understand what is' not known about a particular situae .
tion as to understand what is known. ' : ’ ' ‘

i
* [

- w_* Sy -, ' OBJECTIVES

l. In the light of the'sequence of experiments you will have performed with

‘ batteries, wires, bulbs, etc,, give, in your own words, clear qperatioral
! . definitions of the concepts: 'circuit", "electric current", "conductor
" and ron=conductor", - . “o ) .

2, Be able to predict what will happen (lighting or not lighting of bulbs,"

- o relative brightness, etc.) of various circuii;/that might be proposed to

you or that you yourself will invent,

3. Out-of your accumulation of experience since the beginning of tbis"
course (not confined to this Unit), give several examples of concepts
that we have inventedy show: how concrete experience led to the formdtion
-and definition of the concept; and show how the concept has given us a
deepér insight into some-aspect, orderliness, or relationship in Nature .
than we had prior to formation of the concept., Then give an illustration'4
~ of what we mean by a "model" in scientific tHought, (Note that a '"model"
utilizes a number of coucepts and organizea‘tﬁem into a way of visualizing
a process or a systematic behavior behind phenomena that we observe,)

ACTIVITIES

’

I. The sequence of learning involved in'this s dy is designed to epable‘ydu
- to begin formulating some, basic ideas about¥eldgctricity, It is essential
that you keep a detailed notebook:record of ‘the lines:of investigation ,
~ s*8uggested below, ] : ﬁ o |
. A, Start in with only the follow{pg equipment: one battery, one flashé"

. light bulb and one length of wire. : L '

o T T
El{fC T ‘ 48 -
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A

L B D Proteed to hold these items together in such a way as to get
: * the bulb lighted, Keep a notebook record of every single
E . 5 arrangement or configuration that you try. Do this immgdiately
* a8 you try it, Do not just whip through a great many -con=
. o figurations until yO\l gkt the bulb lighted that is.nét Ehe "~
point of the line of inquiry, - I

2. ﬁWhen you haZe found all .the configurations that light the ‘ o
bulb, separate your djagrams, classifying in one group all
those that do not light the bulb and in the other group .
all the ones that do, } _ ' - A
" S N - R ’ o R
o] - (If you everLdo have occasion to go through this limited
' exefcise with children, note that at “this ‘point you are
' engaged in a process of classification. The process now
‘ deals with ideas more abstract ‘than classification by - L N
* - : properties such as color, hape, texture, size, number of . I,
' . holes, etc, that the childten go through very early ;n the .
., - elementary science program° but it is nevertheless ¢lasgifi=
+° . cation and has its. roots directly in the earlier, simpler
Wexperiences ) :

.3, _QDescribe clearly in your own words what those. configurations .

. L ~ that do light the bulb have in common with each ‘'other and how
f~;£\ -":-5~thpy differ from ;the COnfigurations that do not light the bulb

. 4, Starting with one of the configurations that lights the bulb,
o Jinterpose in this configuration as wide a variety of material&

(paper, coins, fingers, pencils, keys, glass, etc., etc.) as ) ,

'you: can reasonably find around your tables and in the laboratory.,Q

Again classify these materials by . their, behavior in this context.
» M~ , ‘;.How would you describe the pattern that emerges? S .

|‘J B, After performing the above investigationa, build a socket of your
own, following the procedure outlined on one of the attached pages.
Vel " Now that you have a.convenient "holder' for the bulb, you can use
[T to, investigate the construction of a standard ceramic 'socket.

- : . . vy

1, . Obtain a standard socket hut de not screw a bulb into the socket,
' "Building upon the preceding investigations, use the battery and a
bulb in the socket you built as af logical test device to- analyze
how the socket -is constructed. (f,e. what.part is connected | to:
what? Are the two clips connected to each. other? If not, what is
each clip connected-to?  What role do different kinds of materials
play in-its construction?) As part of your notebook record "
describe your examination and conclusions in your own words.

N

2, Now relate the above findings to the construction of your own
 socket. What are the corresponding parts? What part is connected
to what? What is the role of the, non-conducting parts, if any?

r v e 3, After having analyzed the cqnstruction and nature of the socket,
. ] ‘ you should start using the ‘one you built as a convenient mounting
v ~ for the bulb . L X

ERIC 9




C.

De

Fo

v ’ ’_ . -45— . A
. . r . . . v i \

‘.

4, It may be helpful at this time to have a closer look at the bulb.

. Examine an _available broken bulb, Are there any . non-conductihg
. iparts in theé construction-of" -bulb? 'If so, what.is their
purpose? i.e. what would hggpen if the non=conducting’ parts
‘were not present? (You can test thiw out for yourself ) .,
Build a awitch of your own following the procedure outlined on one'
of the attached pages. IR ”*'v _ ) o
b o oat, [FOREE A ) . K i . -
1, Obtain more wires and investigate the nature of ' your switeh in . .,
' . exactly the same way you investigated the .construction and
nature of the socket, Obtain-a standard ceramic switch and
investigate how its construction is related to the. one. ygu built. .
2, ’Investigate how the. watch 1s used ito -turn the bulb ‘on and off.
~. 'Keep a careful notebook ‘record of the configurations you use by
drawing diagrams in all cases. (Consult a staff member for ad=
vice as to convenient and widely-used shorthand symbols fpr the
various elements that make’ up a diagram - elements such Ms O
, battery, wires, bulb, switch, etc,) : -

3. Explain in your own words how the function .of the switch is. re~
lated to the basic ideas you established in Part A above.

Build more sockets, obtain more bulbs. amd wires, and go on to- investi—
gate the behavior of systems in which you light more than one bulb
with just one battery. . : -

v .
v

. . How many arrangements (basically different from each otherx ghn

you discover? What are the essential differences between them?

2, What relationships can you discern between these arrangements
and various asg:cts that you encounter in\household situations?

Investigate the behavior of systems in which( you light one bulb with
two batteries, . - '

1. How many arrangements (basically different from each othefr) can-
you discover? What are the essential differences between them?-

-

ments of two batteries with which. ‘arrangement do 'you tfink the

‘batteries would ‘last the longest before they ‘ran down?

.. 2.. If you left -one bulb connected to each’ of the differeni'arrange-

Throughout this sequence of observation, investigation, ahd exper;ghce, .
you can be evolving a "model" or:-mental picture of sbme_gort of "flow"
in the systems you are manipulating. A model of this sort does not"
spring up full blown and complete in all aspects and details from m the

~ very first steps. It evolves s1owiy*from"initiai*~crude, undetadled, -

incomplete notions, acquiring more and more. refinement ‘and detail as
new experiences are added to the earlier ones, (We gannot Hope to '

ﬂ%;in a rigorously detailed and complete picture outdf the .
ve 1imited sequence ‘'we are following; .we must be prepared to leave
Various significant aspects open and unsettled )

500 -
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o As you accumulate and- continua11y review your obserVations and’ exe.

periences including the electrolysis experiment in 6 2, consider‘
the follqwing questions. . . St -

_ v 1. What experiences add together to suggest a model of an
e ) - intangible.flow of some sort in the systems under consideration?

2, 'Is it possible to deduce a direction of such flow from any
.. of -the situations dealt with? ‘ :

'3, Can you seize oﬂﬁany observable effects ‘as possibLifindicators
of some sort of "intensity" of the flow? .
4, Is there:any evidénce of decrease in intensity in going ‘from. one ' -
side of the system to the other? i.e, I§”there any indication
thgt whatever may be flowing is disappearing orybeing 'used ‘up"?
el TE K low is not being uged up, then how could:iyb6u verbalize in. a
' ' simp e way" (without using technical terms you, don’t %know, the ”
meaning of)’ about what’ is being_usgd up? : . T

IR 5, What hints do you discern in your own observation that fixed and
o L i deeply related amounts of materjal (hydrogen and oxygen) are -
- " liberated at the two sides of the system in the electrolysis
experiment and from the fact .that, when 4 battery runs down,
) o chemical changes take place throughout the entire body of the
- S battery, not  Just at one side? .
6. What inferences abowt fpctors controlling the.. flow can be drawn »
N (;J : from the investigation of part (P)?: Is the intensity or'the - - .
b amount of flow through each bulb’ the' same for the different TR
‘arrangements you investigated7 -

While considering these various aspects of the flow mdaé1, sound

out and exchange ideas with other students and members of -the staff,
G. The folﬁowing investigations may help t confirm or refute four ideas
about fife flow model and some of -the- questions: raised in part F in o

“‘this connection: v - . .

“) / RIS -‘v\ .

1, 'THe wires you have been using in your investigations are made of:
_copper (or tin-coated c0pper). Is there a difference behavior of
“systcms when the wires are made of different kinds of materials?

(Note that the same question arose when you were out investigating

the thermal. expansion of tubes ) »

PRI
'

B o ‘2, Inv;;;hgate the behavior of systems when - you insert a length: of
- '~ niclifome wire. : .
. a) What happens when you change ‘the 1ength of the nichrome ‘wire?
b) What are the observable differences,, 1if any, between systems '
. with nichrome wire and systems with copper wire?
- " ¢) What inferences about factors controlling the amount of flow
.  can you draw from these observations?
d) Is the wire which glows.in a,bulb more like the copper wire ~
or more like the nichrome wire?

.‘ : f;l .
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3., We have géveral "wet cells" available in the 1ab.' “These batteries .. .
, N have ‘a-.1ifetime of only a few minutes. S Lol ‘ ey
) K 4;,-“Invcstigate hbw'long tpt b&flory lasts bEfbre it runs -down "
) when you use it to lighL di[lcrent arrangements of butbs. S e’ -
§;_e'0n thefbnsis of your flow nndol makc a prgdiction of Lhc :
- v, results before you do the experiment.; QOnsult‘u staff member
o ‘ o before YOu start. ’ ’ " L y .
1T, When you have completed this Unit to your satlsfaction, obtain a Unit . “f:
. Checkout and ‘test: your understanding of the various cohcepts presented.
. : ‘ i L \ i
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. HOW TO MAKE ASIMPLE TAP SWITCH - .

hole for
f.astener

" MATERTALS: N\ - - L o
A piece of oorrugated cardboard 3" p by 8%3i two paper fasteners"two
paper fasténer washers; two connecting wires each about 6"-long; a
;gtrip of metal from a "tin" can (ditto fluid cans wdfh.well) 22 by

1i#4" (file the rough edges); and some masking&taﬁé}f‘ TR

L A, : : . ‘_9-

. s
. . - . I T BRI . ‘7/ . S oL . . ™ L o o,
Bend the "tin" can strip as shown in Fig. 1. Be sure to crimp the o
. corners where the strip comes in contact with the cardboard (if you
want to keep the switch: from pivoting = another version is pbssible).
Pound thé fastener hole with a nail, Be sure to scrape.off any ‘paint. .

. where e1ectrica1 contact is made, Why?'

-

e gty

ISP
. ]

PROCEDURE

Make d knife cut. halfway through the cardboard 80 that the cardboard
. 18 divided (but -gtill ‘held together) into two 3" by 4" halves. ’

Poke the paper fasteners through the cardboard as shown in.Fig, 2 and',
wrap one.end of a connecting wire around each paper fastener, ' Add
.- the washers and, pressing them firmly against the wires and cardboard,
Ca bend over the ends of the fasteners, Tape the two halves of card=
’ ‘board together as shown. in Fig. 3 and‘the switch‘is completed,
. : r
Note: There are many other uses. for this general form of - switch. Could
you design-: one for a different purpose?
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.o . THOW TO NAKE A SIMPLE LAMR RECEP’I;ACL% e
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‘ IR COppdr

. R . Papé_r.‘-'
v T Fastener
o 1 «Washers.
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MATERIALS: | ' R

A piece of coréugated'cardboard appr xinately 3" by 8"' two paper fasteners;

LI two paper , fastener washers; two copngeting wires each about 6" longj;. an 8" e
- v piece of-#18 wire (copper) uninsutated and preferably tinned for -the lamp
a0 support ;. .a thfbaded £ ashlight bulb; and some masking tnpe. '

o PROCEDURE H bt
’ ) )
Make a knifé cut halfway through the cardboard 80, that the cardboard is '
.divideéd but still held together into two 3" by 4" pieces. Poke holes
through the' cardboard with a nail and insert .the. paper fasteners, . Wrap the
ends of thc connecting wires around the papcr fasteners as shown in Fig. 2.

in Fig. 1. Placing the tip of the 1amp on the paper fastener head ,. mark
where the lamp support wire ends should penetrate the car
holes at these points. Insert the support wire and wrap/one end around
.- the outside paper fastener. Bend the other end oyer /support BUT DO
.NOT FASTEN IT TO THE CENTER FASTENER. \ \

Add the paper fastencr washers and, presSing'thc shers tightly against
the wires and cardboard, bend over the papcr fgateners. Be sure that the -
paper fasteners do not touth cach other, bnstéﬁ“\he two pieces of-eaxds.
_bonrd together with mnsking tape and the 1amp receptacle is compicte. -

* Connect your 90cket with bulb’ scrowcd into the Support wire to A battery
" 'and be sure the bulb-:lights, If it docs not. 1ight, check ull the precnu- e
tionary mensures mentioned above, . . .
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UNIT 7

ELEMENTARY SCIENCE REFERENCES . ‘ Y
Batteries and Bulbs (4-6)

Batteries and Bulbs

Part E, Exercise a,

Part E, Exercise i,
Part E, Exercise j.

Interaction and Syatemé; Chapter 18
Interaction and Systems, Chapter 19

Interaction and Systems, Chapter 20
-‘Subsystems and Variables, Chapter l w-

II (5-higher)

- Inférring Connection Patterns in
Electric Circuits, . -

== Electric Circuits and Their Parts

== Conductors and NoneConductors,

== Electric Circuits :

-= Objects That Can' Close A
Circuit

== Electri ircuit Puzzles,

 Investigation Systems and

Interactions,

Subsystems and . Interactions, Chapter 5 == Electric. Circuit Puzzles

Models:

Electric and Magnetic -Interactions (Entire Unit),
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1?" The graph below shows data points for experiments in whicli different
amounts of magnesium were combined with a fixed amount of hydrochloric
acid Eo yield magnesium chloride and hydrogen. 1In answering the
questions below, please refer to this graph. Explain all answers.
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2 .3 W45 6 {7 8 .9 1,0 1.11.,2 1.3 1.4 1.51.6

\ ‘ o MASS OF MAGNESIUM : .

,J; .a) Which region of the graph shows data pointg for experiments in '
which all‘vﬁ the magnesium was used up.

)
L
.
- L ~ j

‘ K Co , .
b) Which region khows data for experiments in which there was
magnesium left over? '

c) What 18 the ratio of the mass of magnesium chloride to the mass
J/ © + ' of magnesium that reacted? .

d) How can we explain the fact that the ratio of the mass of magnesium
chloride to the mass of magnesium that reacted with the acid is
the\same for all experiments?

/ T

Consider\the following experiment in which 4.0g of A is heated very

strongly, resulting in a new substance B of mass 4.7g.

N

“a) Could either A or B be an elemeﬂt? I1f so, which one(s)? 'If
. ‘not, why not? N :

b) Could both A and B be elements? Why?

3. - Do Problem 7, p,. 183 in'yLyr text,

Q ' ‘ o \56 - : .Ng '
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PRESSURE

(}blocular Motion Can Really Be a Gasl) ™ o R

wWe've 60T To
/ SToP MELTFING

S O - LIKE 'rms.‘

—

: : s vINTRpDUCTION .o '

In the past several units we hav experimented with materials‘that are both
easily seen and 'readily handled.| Indeed; our generalizations regarding
motions of objects and the forceg that govern these motions were a result of
observations and inferences related to the behavior of such things as pucks
and cartg. - Are the same rules Yeadily transferable to the molecular realm?

To investigate this we now turn|to motion at the molecular level, utilizing
some of the properties of gases/that we inferred from earlier studies of the
states of matter, We will attempt to learn whether the behavior of gdses can
be explained by a model that assumes molecules to be subject to the same laws'
of motion as maeroscopic objects, =

>

. ;é’é - . OBJECTIVES

Upon completion of this unit of study you sbould bd able to meet the following
objectiveS' o : ' :
1. . Define pressure in general and in particula describe how - the
pressure .of a gas may be related to molecular motion, .
2 - '
2, Define temperature in terms bf the molecular gas model,
3. Explain,'using the molecular model, how sepdrate -gases mix/ : =
together when placed in contact, '
& ¢ . .
4,. State in your own words how the pressure, volume, and temperature .
of @ gas are related, ' -

;- , -

ERIC - .- o : -
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II,

L ACTTVITIES

- For tho most parL, the activitiea .of this Unit will consigt or sclected

raadinga and experiments associated with, Chapter 10 in the CIPS Lext

with additional activities from the. PPC Handbdok,
A
B.

C.

D,

'.Do Experiment“lo 6, CIPs.

Read CIPS, 10 1 to 10 5.

., Do Experiment 29 (Part I) in the Project Physiqa Handbook p.200,

1

We have set up in the laboratory three ‘or four gas-model machines
of . the type 11lustrated on. pe 275 of your text. Experiment with
these models by investigating the behavior that results from
-changing thé number of spheres, the number of pistons, and the
voltage to the motor. What role does each of these variables

_play in the model, Read Section 10,7, CIPS,

Upon.completﬁzn of .the actid&ties in Part I above, and drawing upon your

experiences

om earlier units, especially Unit lO, you shOuld begin to -

formulate answers to such questions as?

A r's

B,

C.

.In ‘the case of a gas, how would you visualize the behavior of the '

- moleculgs? What do they do to each other on collisions? -Describe

in terms of visible collisions that you can arrange yourself among
the pucks that can be made to slide around on the air table, How
do they, move between collisions? What happens when a molecule col=
lides witb.a wall of the container? What is the effect on t
.molecule? On the wall? What would you feel if your hand wetg sufe
filciently sensitive to detect a single colliding molecule? WHat do
you see to bée the overall effect of millions of millions of millions
of collisions taking place over every bit of wall surface in the con=

. "tainer? How might the effect change if the speeds of the molecules

were Increased? Decreased?

.

'What might be the essential difference between a liquid and a gas,

1.e., what kinds of actions or interactions might you appeal to for
holding molecules together in the aggregation we call liquid (or _
. solid, for that matter)? What would happen to the velocity of a fast
molecule as it emerged through the liquid surface and proceeded to
move further and further away from its originally close neighbors in

. 11quid, ‘escgping into the gaseous region ‘where. its neighbors. are, on

thé averagy, very far apart? Do you see any analogy between -th@ be-
hfvior of tWe molecule while it. 1s still closc to the 1liquid surface
ajd the behlgvior of a ball thrown up in the air? Why does the mole=
.cule not come back "down" immediately? Might it get back into the
liquid eventually? If so, by. what process?

In the 1light of the’ concepts we have been developing and-extending,
thinking of interactions such as push, pull, attraction, etc, how
would you try to account for the observed fact that solids are very
" hard to pull apart (or stretch) but aﬁe also .very hard to compress
{or squeeze together)?

598
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An Aquarium.- Terrarium System . Co o

‘
-
P

A great deal of our work in this unit will center around the studics
C e shall make of organisms and their surroundings in an aquariumeterrarium
-+ pystem, 'The initial activity/of these investigations involves setting . :
_ up the uyntem. o

'1. --Matariala.

"A. ' For a group of 3 '
- 1, Ome aquarium tank with partition

. ' .. r -2, One water sprinkler ‘ . .
o 3. One light source ' _ .«
. ' : AN : #;
B, :For the class S A L . ﬂ%
’ 1. Soil e 10, Pond snails L t e
2, Sand 11, Tadpoles o .
+ 3. Rocks S - 125 Crickets “ a0 !
4, Assorted secds 13, Chameleons '43 ‘
. 5. Anachgris_(pond:wced) .14, 'Irogs ’ '
” 6, Algae culture 15, TMEalworms'
7o Daghnia.eulturei .16, Drosophila
" 8. Guppies - :
_ 9. 'Mystery" snails ~ .

I. Setting Up the System and Adding Plants.

A, Procedure- o '
Fill one side of the tank with soil to a depth of

°approximately 2% inches, The soil surface need not be S
level,) it may slope, or it may be terraced with rocks. W?@
2, Select at least 4 different types of seeds from ﬂpose ‘ »} e
. supplied and plant as many of each type as your group ‘

‘ - regards as desirable, Be sure to note the type of seeds,
' ' } v the number of each type (except for small grass and
_ - ., clover -~~ds) and the positions of planting.
. 3. Water t soil-after planting,
4, Place abuut 1 inch of washed sand in the other side of
» the tank, Fill with water to a depth of approximately
5 inches, If you use fresh tap water and not aged
. water, add 7 drops of "Aqua-D-Chlor" to dechlorinate the

; water, J
(/5.' Once the sand has settled in the tank take 2o0r 3. -
h sprigs of Anacharis (pond weed) and plant ‘them in the
sand,

6s Add about 50 ml of the algae culture to the water in

the aquarium,
7. . Place the tank close to a light source so that both
sides are provided with light. i , .

o . |
Q - . ' £§£) | | , ! §§
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v

CowTmTmmme 8 » Observe the: system carefully throughout the 1ength of |
R . ' the activity, cnsure that the goil is adequately
' - watered, .. - '
(a) Did all your sceds germinnte? If not, how ;
Qy,f’)’ can you ‘explain why?
- " Are all places in your terrarium equally
~ .suitable for seed germination? . Explain,
(c) Is {t possible to ‘detect’ the presence df the
algde in the aquarium? - Explain, -

~ . . - @

vt

R

~

' 11, Introducing,Daphnia into the System .

. About a week after setting up the system add a given quantity of
"~ the Daphnia: culture to the aquarium. i .

rIII. Adding;other Animals to the System .

1, About two weeks after adding the Daghnia and when th
plants are well established, add the folloWjing animals to
system, You will be advised of the maximum number of each

¢ available to your group. . .
E k&\eppies ' . , Crickets * J.
‘ "Mystery" snails - ' Chameleopns .~ g
Pond snails ' ‘ -Mbalworms '
Tadpoles Frogs
Drosophila

2, Once the animals have been introduced dbserve the system care-‘
fully ang record your obgervations, If possible, you should |
arrange for a member of the group to observe the system one
or two times a day over the next three days, Observe long
enough to answer the following questions,

-(a) Do any organisms move between the aquarium an
terrarium? If so/®which ones, i, u};} >
- (b) What happens to the size of each population: OEN VS T
o organisms over the course of time? L Len
. : (c) . Record the location of all organisms, Do they .
s o remain in.one location or do they move about the
' - whole system?
(d) ‘Describe how each type of animal gathers food i.e.,
' " what does it eat ‘and how does it get it?
(e) What happens to ‘dead organisms?
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-

Jro—

;,” o Qgestions on Readings - : ' -

1) . List all the organisms on earth.that you believe exist by causing
- an imbalance of world ecosystems, . .

-
"

2) -'What problems dppear to occur as a result of irrigation of . .
R 'agricultural lands? What is' the alternative to irrigation? : o o

3) What problems appear to-occur as a result of the application of

L peaticides in agricultrual environments? What is the alternative ' . C
ho the use of pesticides? o ( : ‘o y P

4) ' From your reading ydu have seen.that phosphorus may be a limiting P
resource because it does not recycle rapidly through the ecosphere.
One could argue,,then, that man could aid the process by releasing . ‘.
more phosphorus into the enyironment, yet in'some placés laws have
been passed prohibiting the widespread release of phosphorus in

. the form of phosphate in detergents, How do you explain this

apparent’ contradiction? ’

5) Recently; millions of chickens had to hé destroyed because they. !
had become contaminated with dieldrin, a pewerful pesticide which '
is chemically similar to nerve gas. 'As dieldrin is absorbed into
the 'sap of plants, it can be used as a spray to kill plantesucking -
insects such as aphids,

, Suppose that you make a living by growing lettuces. The law
dllows you to spray your crops with chemicals such as dieldrin to
control damagi%;y insects, up to but no later than six weeks prior .
to harvesting the lettuces. You comply with' the law and find that '
your lettuces tend to become wilted anfi damaged due fo insect 'y
attack a few days before harvesting. Consequently you: cannot sell
them for a good price. In contrast, other growers bring crops,
undamaged lettuces to market and sell them for good prices, so you \
are developing a poor reputation in the market,

4 How do yo%_explain the situation, and .if it was real what
would you do?

6) During“this unit, you have ‘been introduced to some basic: consider=
" ations about reldtionships between organisms and their environment,
This introduction should help you to better understand the o U
environmental problems that man is facing at the present timé, and
it should also help you realize that solutions are not.simple or
obvious, - ,
As a teacher, you may take one or several courses of action
with respect to teaching children about environmental responsibility.
k You may. :
= ignore the problem altogether, especially if the children
ybu teach are very young; :
- attempt -to indoctrinate them in your beliefs about ‘the ’ S
problem ' :
- try to present all points of view on the problems,,,
- give them occdsional ‘warnings;
= or some other form of response,-

What will you do, and why?

o ; N 61 R
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BIOLOGY 205N = lst Semes{er,' third year
Decomposition -

. This activity represents one of a series'of investigations we
ghall undertake to explore the relationphips which exist among

orgﬁnisms ang. their surroundings. As this acétivity is of a rela~" -

/

Objectivek: o )

»;.tiyelr ong=term nature, we will begin it riow so that results will
B able in a few weeks time.

-

a
.

S o .Upon completion of this- investigation we should have

+ obtained information about rates of decomposition and
factors which ‘affect decomposition of different kinds
of organisms.

2. Materialsy : ‘wiﬁ e

. ‘a.

b.

.

plants , . .
dead animals . -~ .. ™
sterilized washed sand

C.
4 d. sterilized“vials and caps . .
. e. s0il '
~f. antiseptic solution
T g. water -
h. = light source .
i, heat sources . -
- 3. Procedures:- ' ' L
. a. Select a partner to work with, 2 ,
' b. Use the materials listed above or any additional
) materials you may need or want to set up an-experi=
ment. or a series of experiments which will’attempt
to answer the question: \\/j - .
.. What factors affect the decomposition of
" dead organisms?
_c. As you set up your experiments, keap a record of
_ what you have done and list any specific questions
r\) ~ your experiments attempt to answer.
-~ d. During the nmext few weeks make regular observations

and record them, Remember you have more than one
sense, \ ‘ '

-
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: p C . oo o L C -
INTERRELATIONSHIPS BETWEEN PLANTS AND ANIMALS .
. ) N 4 : -
- o \ " ) ‘ . 4[ ‘
.1, . Introductions o o ‘ ' :
Y Our investigations into the interdependendies of populations‘
X of " organisms living in the same - general environment has led us: to
develop the concept of an ecOsxstem. We ‘have discussed the flow
L of nutrients through an,ccosystem, but there are other factors
o operating in‘an,eCosystem,which we should consider.;d S
2, Objective: St d : R
In this activity we shall investigate some of the relation=- IR
ships that exist between plants and animals and their environment.l_
3. Materials and Equipment:
1., Screw top: jars = 4 per group
2, ' Drinking straws '
3. Medicine droppers
¥ 4. Molten paraffin wax
5. Paper towels -~ = - ( »
6. Bromethymol blue solution (0, 1/)
* 7+ Dilute ammonium hydroxide solution '
'8, Mystery snails (2 per group) ' 1
‘ 9. Anacharis (2 nine inch lenghts per group)
10, Deionized water - . o _
¢ 11, 20 ml beaker (one per group) ) s e
¥ . ‘ ) . \t@
4, Procedure: ' S : v ~

Ya) Select a partner to work with,’ :
~ (b) Rinse a 20 ml beaker or some other small container ‘with
de=ionized water and then half=fill the beaker with de=ionized
water., Add brom=thymol blue -solution a few drops at a time uftil
the water is visibly colored when |viewed against a white background.

_Now carefully add some ammonium hydroxide solution, a drop at a

time, until the water turng blue.
"(¢) Take a drinking straw and blow into the water in the
beaker for about a minute,
(1)  What happéns to the color of the water? s
(2) What is. your breath adding to the water that may
L cause the change?

) ' - . ’ :
’ - .
. ’ ) . ~

63
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T iEe s (3) 0 May other chemicals also cause_gﬁzh a change when cho
L ‘7 77 added to water colored blue with bromsthymol blue? '
'(d) Rinse 4 screwstop jars in de-ionized water and then '
: half=fill each one with de=ionized water, ‘' In one jar place a
‘ "mystery" snail, in another place a length of. Anacharis. -De mot
.. place any organisms in the fourth jar,
(e) .Use bromethymol blue solution and ammonium hydroxide
sqlution to make the water in each jar blue and then £il11 each
] jar to the brim with deeionized water. Screw tops down firmly, ..
a . dry the jars and seal the tops by inverting them into mplten
' 7+ paraffin waxe o
(£) The jars should be placed on a window. ledge where they
are exposed to daylight for most.of the day, They should- be
observed three times a day = early morning, ‘midday and dusk = for _ ,
"a period of 4 or 5 days, -and the color of. the water in each jar - - "«

. - noted on each 0ccaseion. N e
. 5., Qiscussion: t
T o 4) What is the purpose of tHe brom-thymol blue in
o A . these Jars?
' (5) Why have the jars been carefully sealed? N :
v (6) Would it be correct to-cell each jar an ecosystem %
4 _ : (7N What is the purpose of the fourth jar? , s
- (8) . What hypothesis or hypotheses will this experiment o
C  test?,
9) For each hypothesis mentioned in (8), write a
"prediction.

A

6. ‘Results:
1

(10) = Prepare a table of‘your'results. If they differ‘from
.~ - your predic#T8hs, attempt to explain why,

(11) - Have, your hypotheses been’ confirmed or not? Explain
. in each case, : T : -
(12) “Is it possible to draw any conclusions .

» o (i) from your own results? ’

.. -(ii) from the class results?'
.\ Explain in each case.
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'PHASE II L e

. The Purdue Univgrsity;Undergraduate‘Pré-Serblce &éﬁcﬁér'Eduoation

oy

';Pf§9£ém (pPSTEP),poﬁmenced in the fall of 1972. ' Phase I covetéd'thé .

firgt thtée years of this proj‘ t 1972-75. Phase II cqye:éd th? last .

tﬁo,yearsiéf the project 1975578. Sixty three participants started in

v

" the project. Four ‘.ars later thirty seven members of the original

group graduafeh with baccalaureatg‘aegrees in elementary education.
0 - ) ,‘) ' .
Of the twenty’'six participants who did not complete the project,
s}x participants disengaged themse lves from the prbject,éﬁ fhe fteshman

level for a variety of reasons ranging from social to scholarship

.problems. Nine students transferred to other universities for economic

' ~

and/or social reasons. Three participants married, became mothers, and

dropped out of the university. Eight participants changed majors.

.This probably was a consequencé of the early component of the project

wherein educational science methodology (lst semester, freshman level)
and early and continued field experience with children (2nd semester,

freshman_level through the end of the sikfh‘semester, junior level) was

'.I "." . ) ] ‘ >"
initiated. It is thought that this component of the project permitted

P)

" an early and continued associatioh"with.xeaching_and children allowing

- _. , . _ . i
pafticipants to make an early assessment as to their desire to stay

with teaching as a profession. These eighthparticipants subseQuently

Va

moved into other academic areas within the university, and later re-

‘ ¢
ceived baccalaureate degrees from Purdue University.

65
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Vo i "iithree continued their education and enrolled directly in Graduate

Of the thirty seven graduates of the four year UPSTEP project,s

'

K V,QQQ ﬁF“School.“ Twenty ‘one former UPsEEP members secured immediate employment ‘~"~&1’1

i

" , for the year l976~77 Sewen members secured teaching positiona mid-

.year, 1976-77. Three members married ahd’ moved to university communi-

“”'ties ‘such as Ithaca, New. York, etc.i These graduates were unable to -

'( obtain employment.,.Teaching positions in”universityfcommunities-arev;
always at a premiuh due to the large supply of teachers who afe wives T
of Graduate Students. : —
> Because of'geograp ic location; grade level (primarilynkinder-
garten/Nursery)k or lack of consent from the participants"school |
_;rincipal regarding testing of students, etc. only fifteen of the
'twenty—one, employed UPSfEP graduates qualified as viable candid;tes

for the final or In—serv1ce segment (Sth year) of the project 0

During Phase II, evaluation of the remaining UPSTEP participants

. continued. Data was obtained from these sources: 1) UPS?EP partici-
oants (seniors - 1975-76 involved in their student~teaching experi
ences, 2) In—service teachers (UPSTEP_graduates, 1976-77), and 33 S
Elementary school !Eudents (students‘of UPSTEP in—service péache,s | e

/ : 1976-77) . 'Tests were administered as follows:

UPSTEP Seniors.

+ Pretest: Fall,‘l9757 - - /
: ‘Vﬂ» ‘ a) Conceotual Systems, Test A (dé d,ﬂharyey) .
. ' b) Teacher Concerns Checklist (F. F.’Fullerll |
v ,
F c) Bratt Test of Atiitude Towards Teaching and
N o Teaching Science (M. Bratt)

€




ALL UP%TEP Graﬁhntes _. T : ¢
E ~;w ‘ Posttest . sprinq, 1971 /( S “:
. ) ) w’, !
R S : o
, o . a)' Conceptual’Syﬁtcmq,'Testf? (0. J. larvey) -
e ' ;:\E E " : ’ .‘M}A o [ : : 4 ) > —\
o -‘EW? ; b) ‘Teacher Conccrns Chocklis& (F. 'F. Fuller) )
PR c) 'Bratt Test of Attitude Towhrds Teaching 'and e
Qe 'r . . o ». .
Teaching 801ence (ﬁ Brhtt ’ ‘ aly ' FEERE LY .
W . ) : v;' . y 1 s \, 4 ’ ~ L
“ o ‘ Students of,UPSTEPaIn—service reachers ' - A
. - - 4 ST ! .
L@ : : ' - :
‘ ( Pretest:\ Fall, 1976 ‘
1 . o ) N . 0 . [\?\
| »A} “Science Teaching Checkllst (M Gplman) '
i # ) . i; - )
i Posttest- Spring, 1977 , | . .
. g | | o o AN
% Cf-' Sc1ence Teachlng Checkllst (M Golman)
T | .
E. ] ‘ (:}9," ’ . . i o o LN
BRIEF DESCR:IPTION OF THE TESTING PNSTRUMENTS : /
' !“ ' . j ' : ! L]
Conceptual Systems Test A and B (0 J Harvey) | _ -
: ‘ The\gggggptual SXstems Test (see Appendlx A) was developed by
0. J% Hngé& (1970) as a means of identifylng the belief systems
held by individuals. The test consists of twenty-seven items uti-- /
lizing a Likert-type response sheet. Use of the test correlates
-highly (0.91) with the finding of the initial interviewers of the '
N o test who cénducted extensive and time-wmonsuming discussions and::

- . “‘ . ] .- :f . . " .- . . 4 \
interviews with individuals to asseSs their basig¢ beliefs. ' The
\ a oo . , ] o .
. Y - v : ‘ . . .
. test was selected-because of the expediency with\which a belief

-t
¢

system can behjdenﬁified and previously'igghtified corrélations of |

Y . . h
Yﬁ" A} . . v

the instrumeﬂt{with a teacher's,inquiry.techniques (Murﬁhy;*1970).

3 s
The Conceptua& ystems Test measuresorldentlflesfourbeliefsystems‘
r Y. :
‘These four bealef systems range rom very ‘concrete to very abstractu
{ 5
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’Harvéy descrfbesithe belief categories as follows:

‘ System I is characterized by such. things as high'éoncrete-

ness of beliefs; highvabsolutism toward rules and roles;*a strong

’

tendenc? to view the worlé in an overly simplistic, either-or,
black—wh}teVWay; a st;onq bcl{ef in supernéturalism and inherent
truth; a strongly positive attitude toward tradition and authority;
lfﬁe relative inability to chanée set or think creatively.

System II persons are' characterized as having strong negative
o
attitudqs toward institutions, traditions, and social referents;

i .
are low in self esteem, highest in alienation and cynicism; - needs

keenly to trust and rely upon other persons, but fearing to do so
. . | :
because.,0f potential exploitation by others.

A System TIT belief system is reflected in a strong outward

emphasis upon. friendship; interpersonal harqgny, and mutual aid;.

Y

AN

manipulates others through establishing dependency but guises this
need to control .others as a desire and need to help others,
System 1V holin;\é stem 1w nifests itself in information-

ﬁevkinq, pragmatism, high ability to change sect, withstand stress,

- and behave creatively.

Teacheér Concerus Checklist (F. F.o Fuller)
Prancis Fruller (1969) has suggested that ,in order td harness.

motivat.ion tfor learning in teacher education programs, notice

s

- should be taken of the expressod needs and concerns of teachers.

a

She also positys a developmental trend in types of such oxproessed

concurnss as the prospective teacher goes through education.  (Spe-
. M V
'\
cifically, ’lwn types ot concerns were identified:  concerns about

Qo \r}.() . ‘
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. benefit to self and concerns about benefit to students. it was

- thus hypothesized that concerns about self are less mature than °
concerns about pupil needs and theé latter gradually replace the
. : ) \ .
former as the teacher progresses through teacher ﬁraining.

The Teacher Concerns Checklist (TCCL) (see Appendix B) was

principally the result of Francis Fuller's efforts to assemble an
i easily administrable, quickly scored instrument which® would note.
the major areas of concern of teachers. The TCCL requires approxi-

mately ten minutes to complete. The instrument itself consists of

56 Likert-scaled items. Five categories are considered. These
categories are: 1) Concerns about teaching, 2) éoncerns about
per50n31 adequacy, 3) Concerns about being acgeptea and liked by

pupils, 4) Concerns about the teaching role, and 5) Concerns about

the needs of the stﬁdents. Reliabilities of total scores incor-

‘poratinq five subscales have been established at .82. The pretest

and posttest used in this study. were identical.

Bratt Test of_AttitﬁdelTowards Teachihg and Teaching Scienc?'

N major component of the UPSTEé project was the humanistic
approach utilized throughogt Phance 1‘(1972—75) and: the conté&ﬁed'
dpplication throughout Phase~II (19%5-77) .. ‘This approach consisted
of the utilization of a permanent cadre of staff members who, in a
variuty‘df changing roles, broqrcssediwith the participants through-
out éhcir four year undergraduate proqgram. This approach&continued
intotthe titth (In-service) year. “fhe staff constantly addressed
.thomsolvon to the continued marriage éf confent acquisition, to

continued science mathodology, to early and continued field

ERIC | - "
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'OI ’ ¢ ' M ,'
experience with children, to student tgaching experiences, and
2 ) -

]

&here applicable to the participamts' In-service peéching.- This
‘k .

continuous staff involvement more closely matched 'staff responsi-
bility to the end prodﬁct—fche training of outstanding elementary

teachers in*science. This continued, invoived staff teaching and
! ! Ao
supervision with its continued close association with stpdents andl

Fl .
considerations given to individual strengths and weaknesses was

studied to determine ithe impact on science-related attitudes, The

-

instrument used for this part of the analysis was the Bratt Atti- . N

ks

tude Test (seé¢ Appendix C). This test, also known as the BAT test,

>

consists of 60 intellectual and humanistic science and science
’

teaching attitude statements. Response to the items is on a five-

4

point semantic differential scale (strongly agree to strongly dis-
agree) . Inteliectual attitude statements were based on knowledge

. R t ' o
pertaining to.the, teaching of science. Humanistic attitude state-.

ments measured cmotional teeling towards the interaction between

the teacher and Student: ' B -

! ’

Science Teaching Checklist (M. Golman)

L, The Science Teaching Checklist (Lehman, 1969) was originally

designed to assess the inquiry teaching behaviors and interpersonal
'relations of student teachers as they were involved in the teachinq
of science. Ratings were mdﬁc'by the students of these student

L

teachers. The instrument as used in this study was a modification

of Lehman's Science Teaching Checklist (See Appendix D) by Golman

(1973) to include only those questions which assess inquiry be-

~* haviors of teachers.  Tn the revised form a reliability coefficient

va N
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was calculatd® to be 0.93. The scores of the students of the

-
' : . 9
'UPSTEP 'In-service teachers werc averaged, and the average was as-
®

signed to that teacher. Pretest and posttest Science Teaching

Checklist were compared and differences notéd.

RESULTS OF O. J. HARVEY, FRANCIS FULLER, AND M. BRATT TESTS

0. J. Harvey and,Frangl’s: Fuller Test Results

4

comparison of scores and variation for the 0. J.

"

Harvey Conceptual Systems,and the Teacher Concerns Check List
.; (chL)‘has tqken a number of forms; first, as a simple comparison

.df Fall (1975) and Spring (1977) means. Fdr those subjects upon

23

which pre-post data®were available (n=22), the 1975 mean conceptual

systems classification was 2.41 and 2.77 for 1977: This may be

4 .

somewhat misleading as there were no g%iﬁgm IT classifications for
e ‘ -

either group. Nevertheless, a t-test for correlated data indicated

———

v

a4 slight, but nonsigniticant increase‘oyer time (t = -.97; 4Af = 21;

1

p = .34 for two-tailed test, 1975 minus 1977 scores). Similarly,

a t-tost (pooled variance estimate) of means for subjects who had

‘taught in the interim (n--14, x = 3.07, s = 1.21) as opposed to

those who had not) n = 16, x = 2.31, s = 1.39) was nonsignific#nt.

:

( (t == 1.50, df = 28, p = .12).
o ."1
Pre-posttest differences on all five scales of the TCCL were

nonsiqgni ficant. Pre- and posttest group statistics and results of

One. However,

, . /
t-tests for correlated data are provided in Table

taught during

pogsttest scores on two scales for student?
: *

the interim diftfered signiticantly trom those who had not. In-

servige teachers were Significantly (p<.01) lesgs concernad about

o | ‘ 70
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TABLE 1

TEACHER C?ZSERNS CHECKLIST

PRE~POST STATISTICS AND t-TESTS FOR

]

CORRELATED DATA (N = 22)

CONCERNS FOR: MEAN S.D. . “T-VALUE df  2-TAIL PROBABILITY
Py
| | 1975 2,545 .863 .
- STUDENT ACCEPTANCE -1.77 21 .091
| : 1977 2,895 [.765 RO
) o ‘\ﬂm -‘.‘w’: AN
N : f ; 1""'{\ {f.
|
' o)
1975 2,221 887 | @
BEING OVERWORKED \ , . =16 21 877 :
- 1977 2,257 810
| |
1975 3.803 657 . |
STUDENT DEVELOPMENT | 5 " 1,28 21 215
563
/
872 ,
POWER STRUCTURE - .10 21 ,923
‘ I3 " ~
1 )
R 975 .00 .76 |
CURRTCULUM-INFLEXTBILITY | | - .08 21 .937
‘ o 1977 B06 . T
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’ . { ' -
being overworked and about curriculum-inflexihility (p<.01). All

[} . . ) .
data conce;ning in-service and non—service group .scores and differ-

ences as evaluated via t—testsr(pooled variance estimate) are

offered in Table Two., The latter finding suggests that extended

field experience leads to the attitude that inte!%ated science

‘processes can be taught under many curriculum structures. Those.

»

less experienced apparently tend to feel that these processes can
’ . ) r : N S !
only be taught in the most flexible of curricula.

A more revealing analysis is that-of “the 1nterelationships .

regressions (Nie et al., l975) of TCCL subscales On 0. J. Harvey

v
classification. (OJH) were conducted for 1975 and l977\data. Re-
gression analysis for the 1975 data produced an equation which \

utilizedAonly four of the fiye TCCL‘subscales with a multiple ﬁ of
.42 (n = 27, p<.05): | .
OJH = .838 x Curriculum Inflexibility
0 : o
> +.767 x Power Structure

-.561 x Overwork

—‘541 x Student Development

+1.129

From thesc results, one might conclude that measured belief

systems conducive to teaching integrated science processes_is‘
assogiated with ﬁrlatively strong concerns about curricular in-
flexibility (r = .28), power structure (t = ,20), a lack of con-
cern for work load (v = —.02); and student deuelopment (r =-.02).

Negative reqression weights cannot be construed as strictly



s
THLE 2 ‘
| TEACHER CONCERNS CHECKLIST
} .
IN-GERVICE, NON-SERVICE STATISTICS®
AND t-TESTS (POOLED VARIANCE)
CONCERNS FOR: GROP MEAN- S.D. T-VAE  df  2-TAIL PROBABILITY
o N 2.405 876 . \ ke
STUDENT ACCEPTANCE : | -1.37 28 182
- , NON 2.823 90 |
IN 1,856 S5 .
BEING OVERWORKED . s 285 28 .008
T ~ NON 2.626 859 “ | :
: ‘ |
: . |
| . IN 3.667 705, | TR ! 9
STUDENT DEVELOPMENT ' ‘ ;-Jtss 78 105
| - NON 4.042 515 i o
- w Yt oase 9y , -
POWER STRUCTURE ) - -1.80 28 082 .
' NON »3.083, 683 .
, 1 IN 2731 - 849 - -
CURRICULUM INFLEXIBILITY -2.79 28 009
| = | NON 3.500 645 7 '
¥IN-SERVICE N = 14
' NONSERVICE N = 16
~ "




-71- A

i

negative féiatidnships as they serve to suppress the overestihating
positive weights. Concerns about student acceptance are tbtally'

unrelated to belief system for the 1975 data.

A similar analysis was conducted for the.1977 data with s \
v _ IR ‘
prisingly different results. The final regress ofi: equation for

-

) - _“;-:'#_
these data included all five TCCL subscales and yielded a multiple

R of .66 (n = 3Q, p<.001): ' R . ‘ -
<§ OJH = -.871 x Currjculum Inflexibility

+.512 x Student Acceptance

{ . , ' ‘ -.469 x-PoQér Structure
-‘+.é93.k Student Developmenﬁ
-.038 x overwork
+4.346 : _ ——
These resui£s are startinély dissimilar to the 1975 findiﬁgs.
vBeliéf'ﬁystemB conéucive to the teaching of integrated science ‘pro-
' : \

cesses for 1977 data are now related to a characteristic lack of
\ :

fegard_for qurriculum inflexibility (r = -.57), some need qér stu-
dent acceptande (r-= ;02),:andflack,of concer@’for prevailing

- power structures (r = -.47), student develépment (r = -.14), and
overwqu (r = —.lO{. Further evidence for thé dissimilarity be-

tween the two sets of relationships can be found in the fact that
a

the i;}; data fit into the 1975 regression equation yieided a non-
sigpi’ficant multiple R (R = .007).
What is indicated by these .findings is that in the year thatd///

followed graduation, belief systems of subjects as a whole changed

) .. . . . .
from a relatively inconsistent amalgam of concerns to one which is
» ) :

‘ﬁ?é}‘ | . .o

O
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. certainly more consistent, and for the most part, logically explain-

[ '

" able. A thubliﬁg finding is the apparently stable lack of concern

[ . . .
,foL\student development. Despite this negative relationship, the

a

mean value for concerns in this area (3.87) is not significantly

different from the value of the TCCL norm groug (3.60).
‘ ) A
.. ;‘,l

Bratt Attitude Test (BAT) Results . o

Pre- and posttest measures on the Bﬁaé& Attitude Test (BAT)

were available for 24 UPSTEP gfaduates.' Gains for intellectual ani

[ .

humanistic scales were examined by means of t-tests for correlated
data (2-tail tests of significance). Tables Three and Four present

i ) .
1975 and 1977 group statistics and t—teéz results for intellectual

and humanis;ic scales, respectively. Also provided in each table

are parallel treatments of scale components (i.ew, positiveznuinega—
tive attitudes). All pre- and posttest comparisons were nonsignificant.
;%*iahclear from these results_ that there was no.substantial
change in attitudes, either towards teaching in gerieral or towards
»

science teaching, during the- first year after graduation. ' Apparent-

ly; the attitudinal character of the group;'largely engendered by

Al

Science Teaching Checklist Results

}
THe Science Teaching Checklist (Golman, 1973) is a form that. |

‘assesses student percepﬁions of inquiry behaviors. Student data bl

wére collected from the classes of 10 in-service teachers at the
bcgfnninq and end of the first.year of in-service teaching. Pre-

and posttest administration group.statistics appear in Table Five.

}

‘ 79
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‘p
BRATT ATTITUDE TEST: INTELLECTUAL SCALE
PRE-POST STATISTICS AND t-TESTS FOR CORRELATED DATA (N = 24)
COMPONENT MEAN s.D, T-VALUE df  2-TAIL PROBABILITY,
| 1975 38.67 443 7" .
POSITIVE ATTITUDES o .62 23 M
. 1977 8.2 522" .
/- |
|
/ A q ‘
‘ |
| 1975 32.79 4.89 | - - B
NEGATIVE ATTITUDES - S -1.65 23 113 |
1977 34,63 5,27
v 1975 71.46 8.3
TOTAL - . -9 .2 363
1977 72.83 .98
™
&

81. .
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. ‘ TABLE 4 : S
| d BRATT ATTITUDE TEST: HUMANISTIC SCAIE T
. o . ) f . 4
' PREGPOST STATISTICS AND t-TESTS FOR CORRELATED DATA (y = 24) q
’ .ot . ' ', .
1 . ' .\ ' e ' .‘ . ________......._..______L o : ‘,' —
COMONENT ¢ . WA S | TVAME g 0-TAIL PROBABILITY.
'L_.__ - ‘ " ‘ s ’. ) ‘ - ' i ‘ !
.‘ 'l. ‘ ‘ ‘v * ‘ )
. | ~ . ; “" ‘ | | hl L ) /'—’-‘
. B 1975 +.38.36%, 4,14 , b
POSITIVE ATTITUDES . | S 17 23 K T
e ; 1977 13827 L 45 7 o . : ‘
o - 1975 - 9.3 405 | S P
NEGATIVE ‘ATTITUDES . ’ .09 23 932 R
’ , e 1977 9.4 480 | | | ' o
, ! ' + . a |
AL ‘/ e DEF ‘
1975 67.71 . 7.09 ~
TOTAL. I e Ol e 2 988
) J ‘” f . . : | n ’
' , N dg "‘ o
‘ 1 ] '
" [ k" o Y
\ : 83
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TABLE 5
~ ' STUDENT CONCERNS CHECKLIST
PRE AND POST ADMINISTRATION STATISTICS
SUBJECT PRETEST . . POSTTEST
o MEAN S.D. N) ‘MEAN S.D. j N
P [} . , , K
Y 15.13 4.70 40 18.68 _2.07“ ‘ 37
2 12.59 3.88 22 17.96 © 2,77 22
3 18.55 - 3.22 20 18.79 - 2.74 19
4 23.13 ' 3.48 16 24.67 1.95 15
5 16290 2.87 40 18.40 £ 2.79 57
/6 ' 14.84 " 2.85 67 . 1 20.30 2.81 74
7 18.11 2.69 1% ’ '17.19 . 3.10 16
8 19,40 2.38. 25 . 17.89. .82 27
- » kY . . : .
‘9 15.35.- 2.46 20 15:85 * . 2.8 20
i : .
10 17.77 ' 3.81 26 20.31 2.95 26
'OMBINED ' 16.58 | 4.03 295 < 19.06.  3.30 - 313
\‘ - t.
-




\A trteﬁt for éorrelaled data shows that student percep;ions of their

\ o \ ‘ ]
iteachers' inquiry hehavior indicate a marked increase in perceived

*

A

i}

&ffectiyehess (t ='2.401, df ='9, p<.05, two-tailed test).
\ | ) : . - -

. Summar§ of Test'ResuLts‘

-yt

The collective findings of these previous investigations

‘déhonstrate_é distinct developmgntél pattern. Although the

2

~overall attitudinal character of UPSTEP graduates did not change
' . . .. P
significantly in the first year after gradﬁation, specific con-

cerns with resﬂlbt to teaching did tend to unify into a more con-
sistent éystem of beliefs. This systemqis typified by the theofe—-
"tical formulations of the 0. J. Harvey Conceptual Systems Test.

Concurrent with this unification is an apparent increase in the

. \ .
ability to teach ihtegrated science skills as perceived by the
) U T ’ ’ : o ‘ . i

students of in-service teachers.

INQUIR?‘EVALUATIONS
L Each UgS?EP In;sétvice participant (ﬁ = 15) submitffd one
tape per week err a year's period (1976-77) . This abﬁrpximates
»24 In-service tépes 4.twelvé per semester. Each tape submitted
;ﬁ :Qas iﬁterp;eted bY'eacH ba?ticipanf'aé the best lessqq,taught‘thét
week, | | |
f( | These IﬁfserVice tapes (to;aitof 348 tapes) wefe evaluated by
two trained tépe re?iewers. The two trained tape. reviewers were.
former public school teachers, one'éf whomvholds a M.S. Degree and

the other evaluator holds and Ed. S. Degree in Education. . These

- reviewers previously evaluateq~approximately 150 Pre—QEEZice tapes

.
“
'
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£
o, :

‘recorded during “the UPSTEP participants' student-teaching experi-'
S - o ,
«ence. These Pre-service tapes were eval

'

ted utilizing an inter~’

action analysis science teaching i nt (G. Hall, see Appendix

E). Thus, it wad felt that this {involvement established“with the

-

tape evaluators a 11 grounded and conSOnant méasure of vaf%dity P

and.reliabilgﬁy to. evaluate the subsequent Inquiry evaluation o

. . : v ‘ ‘
tapes. ' ~ ! &

. . i . P "‘. : -
‘Initially_the’In-serlice participants were:.requested to sub-

vy N

mit lessons only in the aréa of science. Because of numerdus con-

straints such as grade'lével and curriculum variations of contri-

\

' -buting schools, this was not always feasible.. While the majority

of submitted lessons were, from the area of science (approximately

»
4

é?p;L many lessons were -from the area of social studies, reading,- g .

language arts, etc. (approximately 48) . ' This presented»the‘parti-

\

‘cipants.with an interesting challenge: Science and' social studies

}end themselves most readily to Inquiry instruction. This is not-
necessarily‘true\of'other areas oé the curriculum{' The oyer—all

. . N , ’ -
average Inquiry Rating assigned by the tape evaluatorsfwas 4,40 for
:those'ﬁessons‘icentifiec as‘science_and 3&47Jfor those\lessons

identified as nonrscience.

e The evaluated tapes were -analyzed to determine the level of

. K

-~

inquiry teachlng practiced by the UPSTEP In—serVice participants, ' ,f

. .

see Table Six —éinquiry Evaluations,‘Part1c1pants’ Yearly Average’

1976-77. Inquj beking- defined as the brocess 'os seeking infor- =~ ¢
mation directed towards the resoltition -of a problem. ;Inquiry,
. . o - 1 : ‘ -
further defined, is that pro?ess which fosters the development of
’ . s .

‘s
.

. S

o \

' ’/.[.



-78~
'creative, innbvative, independent thinkers who, when confronted
« with a prqblem, exhibit an autonomous search behavior reflecting

¢ thqfi own criteria for assessing the value, accuracy, and rele-
i : : \ '

vance of their ‘ideas.

The tape evaluators recorded data in fourteen discrete cate~

gories of an optical-scan sheet. At the conclusion of the opti#al-'

¢

Qcan gigmtinq of each tape the tape evaluator, on a scale of 1-10

(ten being an excellent rating), assigns to the lesson her assess-
. - -’

ment of the general inquiry climate of the lesson. At the end of

each tape 9La1uation, the tape evaluator submits to the participant.

a general statement as to her reaction to the lesson, constructive

"

criticisms, and suggestions for improvement.

SN $\Rﬁ§>optical—scan sheets were” then fed into the computer uti-

A .

liziqué predetermined criteria (see Inquiry Jsestions and Answers
. a4
- Program Behavior Categories, DeVito/Mazzuca, Appendix F). Program
output is divided into three major categories: 1) PerceJFage<of
o . - , -

" * . N .
time spent in questioning. and answers, leading the student (teacher
N . »
) N .

giving directions, instructions, etc.), lectuning (direct exposition),
sthdentfto—stddent interaction (experimentation, daEa'ébglecting,

etc.),. and non-inquiry behaviors (diécipline; classroom announce-
ments, etc.). '2) Nymber of each type of teacher question. These
4 ‘ )

P — o ) - .
} - are divided into five areas—'ﬁ&osgﬂ recall questions (memory -type,

convergent), open riecall questions (divergent), reasoning questions,

—

evaluative questigﬁs, and-affective questions. And, 3) Descriptive -
and evaluative computer|stétemeﬁtsl i . . “- .

A compﬁter printout fof'eacn‘lesso was returned to each participant

1 C, 8T |
ERIC ~ | s
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noting constructive. remarks offered by’ the dlrector. Table Six, =~

'Inquiry Evaluation reflects a summaxy of the participants' yearly
[

-average-forlall tapes in all fourteen categories plus a summary of
descriptive and evaluative computer $§9Leﬁents. The'partiéipantsj
{ - - . i
were ranked by the tape evaluators as to the lesson's inquiry.
*ating (see~IR column, Tahle Six):

‘»“"""?-v*"----~r-—.—+~~_.-w..wr.:->- : . -
Significant Interp"kat%ons of Table Six - Inquiry Evaluations,

{
‘

Participants' Xearly Averages 76-77

_ An analy#is of the 348 inquiry tapes evaluated revealed that

¢
[

‘the UPSTEP participants' tapes averaged 27 minutes in length and
1 .

that the participants av&rag?d 1.56 quagﬁ}ong.per minute, over all
\ . e B
lessons. Students were ranked hy the tape evaluators as -the inquiry
[} . . ’ , ’ o
level of their instruction. ?he;aberage inquiry rating (IR) was

v

4.46 6n a scale of 1 to 10, ten rated és\excellent. " Seven parti—

pant$ scored above 4.46. Eight participants scored below 4.46"

Observations of the top seven pérticipants' average scores coﬁpared
. . ' T ‘ ' T ' o
to the grand average revealed -that these participbnts taught shorter
v ‘ - . ’ ) .
lessons but provided longer peMiods of directions to accompany such

-~ v
instruction. 1In general, the to

) \ 0 . \ »

v ~ tions, in particular fé&wer recall

partizipants asked fewer ques-

stions. However, they did

ask more affective, convergent, and evaiu
~ . 3 " ’ oL i . Lt /
, ‘ . . b
counterparts. Also, these top participants lead tﬂeir classes .more
. : U . '
. . 7
e : o : .
than they lectured, plus their classes reflected higher frequen-
.. S, .
cies of ?tuﬁent—to—sfuaen£QVetbal interactions.

Lok - A ) . ' B
This assessment Wasv@§rgxéd from comparing each and every par-

ticipant to the graﬂd average and determining the number of

. - , R ‘ -/

» . . ' . » ) "
o L 88 ~ .
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 INQUIRY EVALUATION - PARTICIPANTS" YEARLY AVERAGE 7677, * ¥
\) ! "
: | PERCENT OF TINE ENGAGED IN: ' ' .
BT ME ENGAGED IN TYPE OF QUES § FRE( s/ |/ | o]

CIPANT T | IR | QA DIR LE? SI NIA | CR OR KA AT EVA | IB C | DIV |

—

bo | 2.9 | 6.50 | 5298 2,00 4.50 16%28 43| W02 0.05 23 5 | 132 48] 2.
B |05 80 B0 46 L35 90 | 105 9.5 .68 TR .02 4| L%
o 85|56 | 0y 100 5.5 WS 29 W 61 45 28018 | L] 8| 20
R 905350 60 60 1560 4.60 |18 5.50 12,21 .5 . | L13| a6l 13

Clo || 81 0L8 1550 48 %0220 | 101 609 12.87 638146 |12.57] .20 0.6
cm || Y AL s 506 10 200 [0 T8 a7 o6 38 || 5| 2w
B anfes | 0% 53 9.6 09 % PEIERRERLIEYY 1o | 5| ]

G| %3843 | 535 2.3 1.1 ,9.914.11 8.3 530 8.5 5 .07 %[ 5| 12
L[ 30.050007 | 4859 1359 380 271 6.1 31.&/ L1659 2|99 | 24
*sm, | 27,88 413 | 47,83 19, 7.5 2401 L13 [15.34 5,92 12.29 167 .125 e| | La
W Bl 402 | 5290 1650 15.00 1328 200 (103 40 5.8 246100 | 9] 60| 119

st | 940 (605 e e w5 am [0 1% 9n La 0 | 87) s 19
wi,'- 242 3.8 | 6. 9,53 7.30@i3v.58'4.04 1.3 2,17 ;'67 325 .04 | 64| .9 376

So | 30,90 2.96 [ 3762 1525 6.94 1718 23.00 | 35,25 15.29 10.25 6

. -—o8—

096 6 | L10| .34 217

Sm, C.| 27.40( 1.5 | 60.95 10,10 1775 7.44 3.76 |20.67 4.8 7.1 1.00 0 86| 38l Ll
. GRAND | N

romy, |106-18(66.89 726,96 262.33 121,14 318,98 67.0  1323.87 98.41 169.92 33.74 .77 61.75 7,08 19.98
MERAGE| 27.08] 4.6 | 48.60 17.49 8,08 21,27 4.47 |20.60, 6.5 1133 2.25 .52 |- 4.52| .47] 2.00
\ BASED | | Y o | |
+ 0N 348 - \ |

CTAPES (23 tapes per participant) -

EVALUATED '

Q
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, excesses above the averagn in cach category for. the top seven as

opposed to thé bottom secven. In one category Conv/Div (Conver-
’ )

gent/Divergent Questions), beiow'z.bo, the lower the stated value

g the better the rating. Thus, in this category a reduced value .
L 4
was rated as a pldﬁ. b : . #
Table Sevéh, UPSTEP Participants' Inqﬁiry Ratings as ranked ey

by Tap‘ Evaluators is a compilation of additional ratio calcu-

lations. These are: Ratio of‘Lecturing/Quessions and Ansﬁeis,
Ratio of Stydent Interéc;ion/Questions'gnd'Aééwers, and Ratio of
, ReasopingfQuestibns/Total Queétions; Additiqnai‘sﬁmmations‘as to
‘the Totalluumber of Questiops, Total Questions/Time, fptal Number
of Reasogiﬁg, Affective and Evaluative Questions, and Tota; Qf
Affective ;hd Evaluative Questions were adééé/ "Previous aéQumu—

) i ' 2 .
lated ratio-data as to DLB/@B;and'ConG/Diu.were retained. Also,

~ tape evaluators were idgdtified, grade levels listed, and O. J.
Harvey Classifications for eéch participént xecorded. It was felt

that this criteria would prdvide a more detailed profilde of

Inquiry Teaching. &29ble §even retajned the tape evaluators rank

ordering as to the igned Inquiry Rating (IR).
;;*Table Eight UPS'WW articipaﬁté' Inquiry Ratiﬂg as.fanked by

- t ? Y

Coﬁputer gﬁalysis-pbrtraysra new ranking based on the_TégIe,bII “
._cfité;ia. Using the group éverage from 4abie VII as'aagfvotal

measure, each participant was'compéred to;rgiS'base measure in all
~ten categg¥ies; £n the cémparisbn of individua /pa ticipant'é

scores.to,fhe-gréup average iﬁ the columns Ratiy of §;>Q and A;

A ,_»'f', / . X : ) . .
’ngﬁiﬁap;o of-Reas/Total.Ques.,{DLB/LB and DC/PC, a higher score than
s 3

~

/ ! : ’
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“TABLE 7 :
 UPSTER PARTICIZANTS' NUIRY RATING AS RANKED BY TP EVALUATOR
[ | i | | TOTAL | RATIO. TOTAL o
o RATIO |RATIO| TOTAL QUES | OF | OF |tomAL|
19w ] on e o NO.| DIVIDED| REAS/ BEAS +|OF | |
PARTL-) TAPE | IND | GRAD: WAREY |LECT/ | SI/°| OF | BY | 1O, AF + [uey &| oiB/ | oc/ | conv
CIPRNTS EVAL | RATING UBIEL  class | b | guh (QUES| TIE | QUS| EAL |EWL| LB |PC | DIV
W | vicki | 651 | 1| 1| .08 AL{ 681 2.9 1. .2 FIRURER IR .éhe 119 |8
C B | ndrea| 5,71 M 1|2 || 1 L4 | 0] 2 || 102|106
Ho | Vicki | 5.63 | 6th) v.(3~) |12 | .51 LOGALL 113|804 379 186 .98 2.13 )
R | vicki |5 | .2nd ';,{I B8 (3ns) 20 | ) 13 (Lo sl v
o | mdresl 57 |l - Lo e sl 11 | 20,70 | 7,84 12.§\ 0 64 L
“Ep | Andrea| 503 | Wi | |me| L2 29| 10,51 2.34-12.{92 s |29 1
Bl | Andrea| §.88 | 6|y (13024 |81 | 20,24 | 121 4.97.';3,»1,,"'.-"’515'_.44 ol b
o vk | a0 |00 s | 20 || w1 9l 965 3.2
GR P, (RUR BN BN PV 53,04 L8 | 1] 1712 [75 .99 572 |2.4
Sm, P{ Andrea| 4.13 | 6th| 111 |.16 .so"' .35 13| .35 5.2 ,‘I"'2.92 13,684 |32 |1.42
W dndres | 402 | | T |08 {520 93 | Lda| e |aas | r 60 |1.19
st wdreala0 | 6m| 1 |21 57|68 1.3 27|13 142|676 1.92
Wi\ Andtea|3.28 | 3d| 1 |12 |22 3046 14 | .25 10.9 |3.29 el (ame|
So vk |29 4| - |8 |6 |g2.2] 2.1 16 1167 L2 [ 11 L3 f2a7 N
S0, Cldodres 156 | lst| 1|9 |12 |37 13 || s (1o | e s 1.75
gngU;GE 4.46 ’ - 17 4 712.2/ p.ei'im -6 | 1407 72.8 | 4,52 |47 2.30;; .
Pl 511 |2 s T pei';in K 16,07 32| 6.3 |49 |19 A
N 1 [ | 2o o el
‘ - = - . .
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RS .+ TABLE 8
R UPGTEP PARTICIPANTS' INQUIRY RATINGS AS RANKED USING COMPUTER ANALYSIS Yo
, : - ‘ ~—tp
| \ W RATIO| TOTAL| ﬂ ’ HORIZ
Ing 0.7, | FATIO| RATIO TOTAL| OF | "OF | TOTAL ' |5CORE
PARCL- | ARG TING | Gyl dmey) O OF MO | tomn | ens/\ Reas 4| or | ouay| ooy | cowy| o
CIBANTS|(EVAL By pvaL| LeveL| ciass| V| SU/| OF | quEs/ | TomL| AP 4| AP & 15 | o | DIv | Jin
S K o QA | QaA| QUES | TIME | Esa EVAL- | BVAL|. - |
\ . ] - /
Mo (Vicki 1651 | lst| T | 08| < |esl| 2.9 | 2 2 || - | ae| £ 5
fo \Mdrea |5.07 | mh| - | 22| .| - - 38 2070 | 7.84] 12.57) - | 64 | 7
€1 |vicki o | s 08 | .57 | 53.05| 1.8 X DA R I I I
Sn, P. |Andrea |4.13 | gth mr | 6| 50| - | - L350 15,21 t.)92 13.84] - (1,42 | 7
B fmdrea 5.1 | 3d | 1 | 0| @] - | - - - fasefane| - |1 | s
I e L B AR W R A1 PP I BN I8 B
o (vicki’ (563 7 eth [v (4| 2| 1| -] - ST EEETEE I ] B I R
, 7 ' h i 7
Ri |Vieki 5.38 | d | I A2 | - - 120 | 33| - o O IR W LI
Bp |Andrea (503 | WK | 1 | 2|57 - | - 29 - |- 1292 -] - |4
Bl |Andrea |4.68 6th [V (1-3) - | .81 ) - 26 < 1497 - | - | 9 /4,
e Ll ) AU O S R A B PR R R 7Y R Y P e ;
St |Mdrea (4.0 | 6th | 1 S I I & R N N S K7
S0 |Vicki |2.96, |- 4th | - - 146 62,2 2.1 - - - S B B
Wi fAndrea’|3.28 | 3rd | 1 | .12 - - | - 1 - 329 - |- - 2
Sm, C.lAndrea 16 | Ist | T |- | - | .| . o I I N I Y
GROUP AVERAGE |4.46 A7 144 T2 16 26 [ 14.17 | 2.8, | 4.52].47]2.00 |4.4
‘ || permin|- , s |,
AVERAGE OF TCP | _ ' \ 1.9 -
IS A3 0540529 ] 01 1511963933 | 118|430 2.10 (6.3
SIX PARTICIPANTS ° Ol‘_- e R er min 5| 18.67)3 |
AVER OF BOTTOM | - 1o 1ot | 144 L Lo [
: 3200 T . . Aol 8443 02,16 | 2.4
IVE PRRTCTPANTS L6 2732 | 83 ocnin| 2/10.06 (2.1 | 84|43 |
DIFFERENCE - [1.85 W92 [T s 531 9.47 112 {694 ] 0 | 067 [3.9].
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the group average was rated as a plus score. A lower rating than
U ' : ‘ . (%
[

thq group average in the'co}umns designated as Baqio of Lect/Q. -
. . £

and A and Conv/Div was' rated a minus’ score. 'The'accumﬁlatéd

N —-.

number of pluses comprise the recorded aggregate Horizontal Score

»
. v Y4

Compilation IR for each participant. Those with the most favor-
i . . I

[ . . N N

able-_accumulati)'e scores. in the ten categories were re-ranked .

under- the column marked Horizontal Score“Computer'Inquiry Rating.

\ v '
..

- Seven of_the top ten computer IR ranked participantal\scores dor-

. -

~ , .
related well with the tape evaluators' IR.rating scores. The -

bottom five partiéipants' computér IR scores correlated exactly .

-
o

with the tape evaluators' IR ratings. S ' .
- P . ) . .

Iin theffall of 1977 a comparison was made between'the UPSTEP

.
.

- participants (experimental group, N = 15) and traditionally,trained,

senigor ,. pre-service elementary education majors (control group,
. N . \

N = 24). During their student teaching experience, the control
group was asked to supmit audio-taped recordings of five weekly

©
\

lessons. Each lesson was to represent their best effqrt-fox-that_

particular week. The twenty four participants in the control group
+ . \ N . N .
seven tapes. These lessons were analyzed .

submitted a total ninety

N

by the previgusly_trainedbUPSTEP tape evaluators'using the same
- \ oo . ¢ . o
UPSTEP criteria for optical scan plotting and computer analysis.

*

Table 9, Computéf Analysis - Comparing UPSTEP Group averages (ek—'_

perimental) to Control Group average records.a combarisdh of the'.

UPSTEP Group ‘using the average of each participants first three
\ v - ) B e

tapes plus the averdge of thé yearlyﬁtoﬁal of 348 tapes or approxi-
. \

mately 23 tapes per participant. i

. b Sy

-

9% . -
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COMPUTER ANALYSIS = COMPARING UPSTEP GROUP AVERAGES (EXPERTMENTAL) TO CONTROL GROUI;' AVERAGE
o | : R ' S

.
. " . ! K ' N l f ‘ T
o mg | PERCENT OF TUVE ENGAGED IN: .. TYBE OPQUES GFRE) . |mu/ |De/
, | n) | gsa’ “DIR|zEer st | W] cr | on e [aw |Em | B[
. USTER (N=13) ) 27.1 | 48.6 (17,5 | 8.08) 20.27| 4,47 216 | 6.56| 10.33) 2,25 52| 4.7
w_:j.fl‘:‘(basgdvpn e ‘ Vs | : ‘ e |
. 8 tapes) 1o o , o
" \ ¥ " ' i ( ’ .\f . : I‘
WSTEP (N=13) | 23.2* ) 52.5' |20.5 |~ 6.0 | 16:7 | 2.5 |19.2.19.4'[10.0 ['2.1 |10 | ‘3.5
(basedon |, | | . : . T
15 tape O L P Y A (et P |
. $ ) . I' v K . "I I -
CONTROL (N=24)| 20.97.} 49.94 119.18| 14.78| 6.47| 11.98] 33.7 | 4.2 | 7.1 |- 94| 29| .90
(based on S B ; S
97 tapes) ) S P R ‘ N
‘ : N L i ‘ B ' : _ .
S ' z . #
F - \
‘ Y
’{: . } § \
4 \-‘. ' / '
[ ] ' E
Y




A summary review of Table79‘revealé-that in the "Percent'

of Time Engaged In" area the UPSTEP part1c1pants lectured less,

generally spent less time giving directlons, and qpent an equ1va—

v
g

~lent amount of t1me engag1ng 1n:quest10n1nq and answerlng ques-
tions compared to the,1r counterparts ‘in the control group

B ‘ ' 'Signlfrcantly, .the UPSTEP partlcipants allowed more t1me for

1 i

S student—to student 1nteract10n (experlmentatlon, data~collectlon,

r

etc.) than the control partlclpants. Also, the UPSTEP part1c1—h*

pants engaged in a 51gn1f1cantly lesser amount of time ‘for non-

. A)
inquiry act1v1tres. S e : i
v . : : u
. L .

In the "Type of Questlon and Frequency" area the UPSTEP ' S
). ;o

participants used much less Closed Recall questlons (CR memory

. '
1

type, convergent type, etc.), much more Open Recall questlons (OR, P

of '
W
N

'.d1vergent), Reasonlng, Affectlve, -and Evaluatlve questlons than

* the control'participants. ) . : o :2:>:

‘. : . . ‘ - . . AN
> \ '. - . LI . . . . ‘ 3 ‘. . . . ’ '
EREEANEE In the "Descr1pt1ve and Evaluatlve Computer~statement" area

the UPSTEP part1c1pants lead the1r students more than they lecture o :

y

‘ﬂgxi’ to them (DLB/LB blscrete Le%der Behav1or to Lecture BehaV1or) at
W . . .

08 aLmuch h1gher ratlo than the control part1c1pants. In the. Delayed
Closure to Prompt Closure area (DCAPC) the UPSTEP partlclpants

' showed 11ttle dlfference’from the control part1c1pants ?he Con-~

vergent,Question to Divergent Question ratio (Conv/Div) showed

S
Vthe UPSTEP part1c1pants to use much less convergent questlonlng

N - - » -

- than the control’parthlgants._ W1th dlvergent quéstlonlng v1ewed .

as a promoter of creat1ve thlnking, thrs action is. 1nterpreted as\x

s
an asset for the UPSTEP part1c1gants. .

o - ! - o ' : o
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'Alsummary brofilujor -an hPSTHPLparticipantVqrnduato mi ght,

7 bc rofldcted in the follow1nq description - .

SR A person exposed to the Purdue Univers;ty UPSTEP
model treatment.lectures less, spends less time in the per-
functory tasks. o¥ teaching, ‘quickly, gets on ‘with the task
of teaching, allows students- to’ become thoroughly involved

.in the learning process,‘consistently ask highrer level oo
'questions, and consistently -ask divergent questions to .

© stimulate. ?igher level thought L . | \\~

R

Summary‘Comments o ,2“ o L _t R . S
Anecdotal plus statistical data appear to support the:con-

i ) . ' } -
[ » ' - .

clusion that the integrated inquiry approach to the teaching.of
ol ' v .
sc1ence to prospective elementary teachers is superior to a frag-
, s '
mented bits and pieces approach to sc1ence instruction. It would

be difficult to arque tQat early, continued, and varied field

- ~ .
experiences with children tied to‘appropriate integrated’scienCe ‘<,
instruction buttressed by4continued pedogogical methodology would .

~ &‘

not be superlor to isolated sc1ence content acquisition, topped P
B K - '

by a sclence methods course, bnd followed by a student teaching

I \ . - PR . . . ' " [
. experience, : .- j T ﬁ. T T
If science instruction in Ehe elementary school is to be'im4 o

proved and 1f inquiry as a technique for instruction in sc1ence

s .
’ ' v and other\areas of the curriculum is deemed desirable, this model
“ _, ,‘ oo i P . ’v - L
TR . or a Similar model of instruction Will needlto bé implemeéted. -
, . , .

K4 Inquiry cannot be acqnired by osmOSis. Alt"must be taught and Y

i .

. 5o ' ‘
practiced by the instructor._ It mustsbe ticed by the learner. .
¢ ; , L‘Q ' o s .
< ,Anﬂ, it must be taught by the learner irn- the role of an instructor;7@
' R ’ o Y '
o » . . , L i 4 .
Inquiry ipstruction canndt be accemplished in a one or two semester

s .
~

El{[C ; : Do .
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.rcourse.~ Instructlon in 1nqc1ry must stert early in the pre-service -
| R reducdtlon oprrospeqtive elementary teachers. And it must be

: j cultlvated and practlced-slowly vver t1me.- There are few short
. X4 C S Y i .
e \cuts.‘ P AP n

The Purdue Un1ver51ty model pr0V1des a mechanism. It also
,‘r. (I L
\prOV1des some -Supportive data that the model wofts. It does not,

K
however, proylde peeple. And, people make the model work. The

1mode1 demands COOperatlon between, Vested part1e5.. The model de-

‘ ‘ ‘mands sacrlfices f)/om areas previously deemed sacrosanct.. New -
' \ R 5L
prlor1t1es must be‘established.. Sometimes these sacr1f1ces are

a

. ’ S - .
-,,/ht,the expense of expansive science content coverage. ' Uppermost,

f .
the model demands strong leadership. If the Purdue Univer51ty

~

’

UPSTEP model 1s to be sPccessfully implemented and maintained,
»

/ - w

it will reqnire a program chairperson who, in."concert with the
. : ‘ ST ‘ . . - .

_participating faculty, constantly monitors the components of the
model to maintain the totaiity_of the goals of this approach to . -
learping: Paramount to the gcais is the goal of creating indivi-

)
~

duals who themselves are creative, innovative, independent
.'4 . " .

.thinkers who‘can teach children to be likewise} e
. et . ) )

y R i R 1/ SO
Q . \ (,. S _' u"L v, oo o .- ©
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s ' ' APPENDIX A’ /

PERSONAL OPINION SCALE*
. ‘ P . - ,Sca%e}A” \
L . . I' , . ‘- . : 1 ) !
The following is-a study of what 'the general public thinks and feels
. about a number of important social and personal questions. The best:
answer to ®ach statement below is your“éirsonal opinion. We have trled .
. to cover many different and opp051ng points of view: you may find y
delf’ agreelné strongly with some of’the Statements, disagreeing jus
strongly with others, and perhaps -uricertain about others; whether you
. agree or disagree with any statement, you can be sure that many peOple o
feel the same ags you dQv‘ ’ . 1 . - )
: P . . o ,
Pleasé mark eaLh statement in the parenthesis<following the quest}on
i a851gn1ng/a value from lfto 5, depen41ng on how-you feel 1q each case.

I agree.completelx :

agree mostly (i.e., more than dlsagree)

agree and dlsagree about equally

‘disagree mostly (i.e., more than agree) ' :
dlsagree completelx\ ‘ e Lo

]

||

HHHH

L . ‘ 2
7 v 3/

| 4

5

' 1. I think I have more fraends than most people I know. ( )

.Q » - ¢
C 2. 'Contrib#ring to human welfare is.the most satisfying human bi\
endeavo «( ) s o . AN
ALY | ‘ S
3. No man canlbe fully successful in llfe w1thout bellef or fatth n\
! in divine guidance. ( ) - | . ] DU

z . i [

4. I feel like telling other people off when 1 disagree with them. (“‘Xf

5. 1 1ike'to criticize people who are in a position of authority. (

6. I like to join clubs or, social ‘groups. ()

7. Bny written work that I do I like to have prec1se, neat and well t' A
‘ organized. ( ) ' : N

8. It is saf 5t to assume that all people have a vicious streak and it
will come[out when they are given a chance. ( )

9. I like.to ave my meals organized and a definite time set aside for
eating. ( ) . ' - ’
- ; N v .

. 10.. T like to do things with my friendi;jather,than by myself. ( )

11. 1 like to help'other people who are
12. I like my frlends to conflde in me and to tell me their
“troubles. '( ) '

ess fo:tuna;e than I am.- ( )

A " ¥4, 3. Harvey, CST-A 2/71
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.13. I like to have my work organized and planned b

fore beginning .

L () o _ )
S o o ' .
14. feel like maklng fun of people who do. things hat-I* regard as
upid. ( 1) - ' e
/ f

15. Sin is but a c\mltural concept built by man. (
\ -

16, T like to keep my thmgs neat and orderlyn on my desk or .-

, workspace (é‘) . ) :

y ¢ . ) . o - ' 7 . N
. 17. 'I believe that to attain my ggals it is only npcessary for me to_.
live as God would have me live. ( ) o Cre

TN
~ v, A [

Y

N -
18. I like to form new friendships. () /
. - -.' . )’\ ' ’ 4
19. These :ms a person doesn't .really knb_w whom He can count on. . ) .

t

v 20. Politicians have to-bribe people. ( ) ' -
a1k o start conversation. ( ) .
: o . v .
o220 ‘fhel 11ke getting revenge when someone 1nsuL% me. -{

\ .

23. I llke to sympathlze with my friends when they are hurt or
sick. ( ) : P o

’

4 A

24. | T like to plan and o.rganize the vdetalils of .ary work I undertake. ( )
a5. qul.t results‘from,-; violation of God's law. ( ) -
26. I like F:o gi.ve lots of parties..' ? .‘) 1 - :
.27. Ifflike '3:0' make as many:friends as I (;:anﬁ( ) i ?

3




o . . ) '/,";"
- =927 - . (. |
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: . l. .' 4 o E) .

A PEFSONMJ ®P1N15N SCALE* - RS . -
) Y N ‘ L . . .
Z N : : ) R . Scale B o ' PN ) ﬁ?.

] ] The folldwing is a study of whatfthe general publie thinks and feels
' aboudt a number of important social and personal questions. The best -
' .answer to each statement- belaw is your personal opinion.. We have tried
to cover many different and opposing points.of view: you! may ‘£ind, your—
. self agreefng strongly with gome of the statements,, disagreeind just as
- strongfy with others, and perhaps uncertain -about otheys;, whether you_ !
,agree'or disagree with any. statement, you can be sure. that many people
feel the same as you .do .

o

T \' ‘ : R
| .
_Please mark eadh statement in the parenthesis follow1ng the question _
assigning a value from 1l to—5, depending on how you feel in each'case.‘
. ’/,f« =1 agree completely L -
»2 = I@agree mostly (i. e., more-than disagree) PR :
- 3 =1 agree_ and disagree about equally :
e e 4 =1 disagree mogtly (1. e.; more than agree) .
'/\ ‘ o .. 5 =L disagrfe completely ’ . e - .

..
n .

1.-.¢ like to.meet new people. ( ) '+ i g
o - I

2. T feel like. telling other pedple off when I disagree with them. ( )

1. 3. I like to help my friends when they are in trouble. (' ) -

- '4. ‘I alwdys like for other people to”tell'me their problems: k-.)

“ 5. "I like to criticiée people.who arehin a positioniof autho;ity.b( yr o

6.v I feel at home with almost everyone and like to partiCipate in what
thexKare doing. ( ) - . 4. .

¢ -

. + T
7. In the final analysis:events iniﬂuaworld will ultimately be in line
) with the . master plan of God. ( ) .

58J5*The dictates ofvone s\ religion should be followed with trusting :
faith. ( ) S . e
9. I like to keep my letters, bills, and other papers neatly arranged
( ‘and filed according to some system..( ) . - b
. ¢ [y . S 2o /)
le.l Most: peoplg can still be depended upon to come through in’a pinch (

1T. _I_like'to'do things with'my?friends,rather than by myself. ()
. ‘ ) i oo

‘120 I like to have a place for everything and everything in its plaCe..( )
lﬁ.' I enjoy very, much being.a part of a .group. (17X o . ‘
. R

e i i o M.,* 0. J. Harvey, CST— B 2/71
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, 17.

" 18,

19.

20.

; | /_2],)14

22.

24.°

26.

272>

v

I prefer to do things alone,,rather than wafh my friehds. ( )

B
3

I:£ind that a well-ordered mode of life with reqular ‘hours. is
.suitable to my pérSonaIity ( ) K R .

There are some thlngs whlch God wi11 never permit man to know. (- )

I feel 11ke gett1ng reffenge when gomeone has insulted me. (’ )

.r,'

I ﬁon t 11ke for things to be uncerta1n and unpredictable (). .-

Ypu sometlmes can' t help wondering whether anything s worthwhlle
anymore. ( ) v - S
The way to peace 1n the world isg’ through religion. ( ')4

.
R -

‘Anyone wHo completely trusts anyone ‘else is’ asklng for trouble. (

- - =

-
.

v(r

. 'v." - - - ."" ; ~

-~
wa. "
. .
-

~»—out muchvchange i plans.l( =) . . L
;e A : ¥ . ] ) > ' .- ! - " ‘ N ’ S '
‘I enqoy making sacrifices £ ,the sake of the”happinesslof . “ .
others. ( )7, ' S ER I _ "\
I feel likq making fun of"people who do things that I‘Tegard as
stupld Ly 70 . 4 ) o,

)

Marrlage is a d1v1ne institution:; for the glorificatimn of GQd ( )
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A e
S f g
. . DIRECTIONS: - ThlS checklist is designell to eyplore what . teachers are con-
cerned about at adifferent polnts in- thelr areers. There are, of .course,
no right ,or wrong answeri each person har;hls or her ownﬂconcerns. 7 ;'

" .
\ e

Sometlmes people are tempted to answer questions like theSe 1n terms of
what they’ "think they should be concerned about or expect to be concerned
about in the future.: T?ES,18 not 'what is wanted hére. We would like to
know.only what you are dctually concerned?about Now, .ok

e ‘ ‘ 8 L i - . wel .‘ . - ’ P
On the follow1ng pages you: w1ll "find statements about some concenns you
mlght have now. Read eac¢h statément. Then ask yourself WHEN I THINK
ABOUT TEACHING, AM I CONCERNED ABOUT THIS?
If you are not concerned about that now, or the statemen; does not apply,
write the number "1" in the ‘box. .

ety " , ' R ' v

M

-

. If you are a llttle concerned, wr1te the number "2" in the box

If you‘are hoderately concerned, write'the numberg239 in the box.

1f you are'Very cdncerned, wri te the number "4" infthe box. oo :“ .

e

‘And if y02 are totally preoccupled w1th the concern, write the’ number bl

~ in the‘bo o, w o _ : TN
B R B o
Be sure to-answer every item. Begin By completing the following: - :
oo ~_ t e ~ ' e X
1. Name _ o .---- Male ‘Female .- Age -
i “\‘ d . - —

‘2. -circle the one that best describes'xour teaching experience: ‘ .

[T

- 1. No education. cour§es and no 4. Presently .student teaching,

. fprmal classroom observatlon ' e T
- ' or teachlng experlence L AR P
Z. Education courses but no 5. bompleted'student‘teaching
formal observatldﬁ or ' : v . T
) _ teaching experlence. - ’ ,
'-_f © . . 3. Education. courses and obser~ + ' Presently. an 1nserv1ce ‘h'.
o vatlon experlence but no - teacger R s
. téaching . - S S o ' j
, Ao , . :
3. If you are a student: Freshman___°  Sophomore_ Junior_*

Senior Graduate

El{lC . | o . T
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.o 4. The grade level you plan to‘teach (if student) or are now teachlng
’ (if- inservice): Preschool Elementary . Junior High
College . Other ) 3 . - o ' : o

' }5,' If purrently teachlng ~Average number of studehts»you\teach.pe}'
. class: . o - . .

v o~

—~

WHEN I THINK ABOUT TEACHING, AM I CONCERNEL ABOUT FHIS?

For each statement below, decide which of th:%:Z}iowing answers best
applied to you now. Place the number of the answer in the box 'at the
left of the statement. Please be as accurate as you can.

! - N v
1 | Not concerned 2 {A little concerned 3 | Moderately
X » . - ’ concerned ’
.| 4| very concerned 5 |'Totally preoccupied. '
\ : ‘ N
i 1. Lack of respect of some _ 12. Lack of instructional
students materials -, T
.- L___Z. Standards and regulations. ' | 3. Rapid rate of curriculum and
y set for teachers - instructional change
S 3{.5610Ct1n9 and teachlng . |14. Feeling under pressure too.
: ‘ content well o ' much of the time
. 4. The mandated curriculum is - l__]15. Frustrated by the routine and
50 R " not appropriate for all ' inflexibility of the situation
student —_ ” '
' , L;_lG. Becoming too personally in-
5. Whyther students are learn- - volved with students
ing)what they should ’ g “
” [::17 Maintwining the appropriate
' 6. Whether the students really degree of class control
like me or not
-1 . : [::]@. Acceptance as a friend by
L__77. Increasing students' feel- students
ings of accomplishment _
= [::i9. Understanding the principal's
{' 8. The nature and quality of policies
o instructional maLerlals -
N _LO The wide range ot student
{;_49' Where T stand as a teacher ' achievement
ho Motivating. gtudents to study ~«~kl' ?Oi“g well when a supervisor
L — v is present
11. Working productively with k kz. Meeting the needs of differ-
other teachers T ‘ent kinds of students ’

ERIC |
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WHEN I.THINK ABOUT TEACHING, AM I CONCERNED ABOUT THIS?

-
3+

'___bB. Being fair and impartial ha . Assessing and reporting stu-
-\ \ ° dent progress
o 4. Diagnosing student 1earn1nq < ’ _
problems ) 2. Chronic absence and dropping A
—_ . ’ out of students : ¥
-7 Lﬂ_bS. Gettin@ a favorable evalu-. s ' i BN
~ . ation of my teaching 3. Lack of academic freedom o
26. Being asked personal ques-— M4. Teaching required content to
. tions by my students , : students of varied background
27. Too mahy non1nstruct10na1 ' M5.°Student use ?é?drugs
[

duties

- s 46. Feeling more adequate as a
28. Insuring that students grasp " teacher e
‘ subject matter funaamentals. '

7. Guiding students toward in--

29. Working with too many stu- tellectual and emotional
N g dents egch day ) growth , 3
30 Challenglng unmotlvated » M8. Being accepted and respected
students . : by professional persons
L 131. The values and attitudes of . ¥49. Adequately presenting all of
/}/- the curxrent generation * the required material
‘ ' ﬁl 32. Adapting myself to the needs 50. Slow pregress of certain
of different students , students
33. Whether students can apply 51. My ability to present ideas
what they leamn . - ‘ to the class
I, B4. Understanding the philosophy 52 . He}ping'students to value®
) of the school _ learning
35.'Students who disrupt, classes 53. Whether each student is getting

what he needs

B6. Instilling worthwhile con-
cepts and values : 4. Increasing my proficiency in
content

N

How studentg feel about me

55. Recognizing the social and
N8. Student health and nutrition emotional neceds of student
problems that affect
learning . K6. The wide diversity of student
T ' ' ethnic and socioeconomic back-
Lh_hQ. The psychological climate of grounds

PEEY
please use the back of this page for
any comments. These méy be about the
questionnaire in general, about spe-
cific items or about any additional
concerns you may have.

the school

H0. Clarifying the limits of my
authority and responsibility,

{ 109 | ] )
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+ 3 -

' WHAT IS YOUR ‘ATTITUDE TOWARD TEACHING AND

- - TEACHING SCIENCE? o .
There. are some'statements about teaching sclence and teachlng in. .o,

general, on the next few, Pages. Some statements are about a person's
feelings about the role of a teacher. Some statements describe how
teachers should teach You may agree ‘with some of the statements and
you may disagree with others That is exactly yhat you are asked to do. °
By doing this, you will show your attitudes toward science teachlng and N
teaching in géneral_ I , T . :

. . 'After you have carefully read a statement, decide whether you agree

- or disagree with it. If you agree, decide whether you agree mildly or ‘
¢ strongly. If you dlsagree, decide whether you disagree mildly or strong-

. . ly. Then find the space on the answer sheet that agrees with your feel=-
."lngs and blatken it. o . , ‘\ S :
L i i
- A = If 'you agree strongly
- B = If you agree mildly . ‘V’
C = If you disagree mildly '
D = If you disagree strongly,

Example: ' - i 5 s o - : -
00. I would like to make'lots,of'money.

00.- |||ll[ 5 T 1 | . | ’

. (The pqrsbn who marked this example agrees strongly that he would
like to‘make lots of money.)

Please respond to each statement and blacken only the space_ that agrees
- with your feelings. ;1, B

Please do not mark in the test booklet.

ERIC |
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WHAT IS YOUR MTITUDE TOWARDS TEACHING SCfENCE" .
o v ey
1. One fact elementary chlldren,should learn is that the air is:
approxlmately 20% oxygen . _ < 0

2. Teacheis should plan‘and_grade science assignments.

3. - Most children should be able to: 1nterpret a graph——at least" by the
s1xth grade. : ,

4. Students should!design their own science projectsf ' |

5. The ro%f of the teacher is to present concepts for the students to
learn. : . N ) . .

6. 'A teacher should be a resource person rafher than an 1n§ormatron_
giver in science. ° ’

. B c. £

. 7 1 should 1ear£\:s much as the students when I teach.
. - : .
, .

»

V . ) » .

8. 1 do not understand science, and I do not want to teach iR..
9. The students should progress through sc1ence in the sequence I set
up . ' : ’ .

& ) S

’ % o

10. The teacher should tell the chlldren what they have to learn.and
know . T

11.” Tt should be moré important to ‘establish a personal relationship
with students than worry about the subject matter’I transmit.™ ~

° .12. In teaching science, a teachér might spend more time listening to
' the children than talking to them. = . L .

13. Students should not grade their oWn science projects. _
14. The teacher should help the student find ways to attaln his own
goals, but not set, themr up for him.

S . .

*5. Process skills are very 1mportant thlngs to be developed 1n the
- elementary grades. » ’ ’

16. The teacher should have top priority in decision makinq over
students. T .

"17. The teacher should respond to the student rather than the student
responding to the teacher, ‘

18. Students nheed to know the basic facts of science before they can
understand the concepts. , ) , N

.11z

O . R -

ERIC i ]
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19. Children'must'leazTl certaia facts in elementary scho?l so they can
do well in ]%nlor igh school. ,

g

.~ . : ‘4"‘ a
¢ 20. Students shoJT@ feel that they can sit and dlscuss any subject at
‘"~  any time with-a teacher{ - e :

[ R . W !

|

- -

21, I underStand sciencé ay I want to teach it.

22, Teachers should be solely respons1ble d?ilassigning student gradeg
, * in science., - o S

. i ‘ . ’ ) - 'f ", " . S o
.23. 1In sciengé,.chlldren must be told what tééy-are to-learn, "

- 24. Students‘can and should learn to evaluate themselves; teachers
- should help sQudents do this. N .

25. The teacher(sgauld teach the basic processes of science such as
"observing, measuring§, and classifying in the elementary school.

26. Teachers should teach their specialities.

27. Students and teachers should both be free to express their views
in the classroom

)

28. The eeds of students are 1rrelevant to teachiflg; students don't
know ‘what they should know. . ' .«

> 29. As children experiment, the teﬁchcr should act ‘as a gu1de by
. asking leadlng questions. .
. : i /
* ’ y : . y ) i ' .
30. Sclence 1s pretty easy)to understand. ‘ -
31. Students should feel that they may discuss their personal goals in
a sub]ect matter area with any teacher. -

32. ’Process skills are the most important things;to'be developed by
* * children in science. ) . ”y 2

“ \
‘ . -

33. The teacher should.assign science projects to students.

.

/ - 34. I llke science, and I probably am/will be a better science teacher
than most other elementary teachers. ' -

35. Students learn best to make decisions when they are given the
opportunity to make decfsions}
A}
36. I am afra1d ‘to teach science because I can't do the experlments
myself. .
37. The teacher should be accountable for a student's knowledge in
science. : .

ERIC - "
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3%§ I just never Wwill understand science.

' o e A - " . . ' . :
£y . < - . . 2 . AN
N . e - . ‘ :
‘. > v p .
. . ‘

-

Do - e ¢ ' : o
Tt 39, Students .and teachers should Both respect the knowledge,’resource—’
~£‘ (”\fulne§s and- creat1v1ty of each other.

CLT TR N :

v 740. . A teacher should teach- the basic facts of sfience..

.‘4lf Teachers should coVer specific”ar””é an scignce 1n each grade.
_ 42. The idea of teaching science Bcareb‘me;

) .
- ) . : ¢ N .

. Y
7y . '43. Teachers sho 1d tell students abbut experlments. » & N

44. Studenté should feel that what they have to say in classmns just

TI—
(as important as*what the teachers Have.to say.
. "\
- . S A

O

. 7.
45. Students should not plan thelr/0wn cience prOJects. -

TS
46. If an experimeht does not comeéhg rlggt (fhe teacher should tell .
the children the answer so ‘they wiIl nt 1ost

. :g‘; 47. Students should 1earn to evgbuate thelr own science projects.

48.- It is -a teacher s réspon51b111ty to tell chlldren whlch thlngs are
important about scieance. T BN '

“

roRy
N °

49, I‘do/will not teach very much science; - p-~' .
50. Elementary children should léarn how to coritrol varlableq Ain an
experlment ¢

EY

51.. I feel I am very well prepared to teach science.

52. The teacher should arrange ﬁrg/ o that- chlldren spend more time
experimenting than llstenlng t6 her in science. .

D1 .."
- 53. Students: cannot learn unless they pay attentlon to what the teacher
has to say. r .- \
M o~ :
Nt Y
jal

54, T think I understand.the work of science. I

‘55. A fact chi}dren should know is that blood carries oxygen to the
- cells--at least by the sixth grade. ‘

1.
N )

56. -Studentéﬂghould,discover for themselves that learning is their re-
-sponsibility; teachers should help students learn how to learn.
57. Teachers should help children identify,problems. <
Teachers should not have to be concerrded with studentSL\problems.
g !
59. It is important for children to krnow why. iron. ‘rusts--at least by
the sixth grade. R

58.

60. Teachers should teach the students, not the facts of\sciencc.

o ] o - 113 ) DD & !
ERIC
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S “_,' S Appénniino‘iz*

* Teacher ’ T e e

-

) SCIENCffTEACHING CHECKLIST*

v

you or your- teacher, but to check the #sefulness of th1§ technigue for
descrlbes

e

The Checkllst is not a tegb-and i not de51gned "to grade\?either

" asse551ng what is happening .in’ "sci nce classes. . Each statemen
“vsome classroom or laboratory teac 1ng act1v1ty,»o; some aspec‘;
teacher—student relatlonshlps. o , o, !

PleaSe)read each statement carefully and then glve your hoLgstn
. immediate reaction based on whethér or not you fee it\accurately de-~ - N
scribes your class and teacher. A mark. in the- "Ye column means you
. agree- that this statemenq does descrlbe somethlng out your class. A P
mark in the 'No" column, 1nd1cates that you feel thi statement does not
descr1bé’s¢meth1ng‘about your class. You are not be ng asked to 1nd1bate
whether you, feel this is the way. the class should be’jtaught; only. .to. de-
scribe how it actually is being taught Qow. ‘ ' ' .

* Thank you for your. cooperation in thigig

4 N o . .
: S;%p €' Statement: " T

A o . . .
/7 Yes No !} ‘ 9
’ { (X) () My teacher has asslgned each of us/a spec1f1c seat
S in class.
N " ' : AN
() () 1. f a student doesn't quickly’ answer our teacher's J
questlons, then he” (or she). glves us the answer. R .t

- ). () 2. Our téacher'frequently“queSWUS”hi'j(or her) opinions
; : - aboyt what we are studying, and exgects us to know them.

@.?‘(‘) () 3. our teacher tries to help us learn how-to ask critical
questiong of our sciénce readings.

() () 4. Our tests usually require us to memorize a large number

of facts and deflnltlons/ .

»

y.(‘) () 5. Our laboratory wark most.often comes after discdssing

) " .and reading abqut a topic in class. '

5 . S
() () 6. We frequently anaIyze the ev1dence behlnd the sc1ent1f1c
' principles we are studylng. T .
f . 1Y Lot % .
() ( )'\\{. We occasionally de51qn experimonts to find answers to
[ 4 .

problems.
’
e
() () 8. Our teacher spends a great deal of our class time going
over what we read in a teéxtbook.

El{fC‘ S W -V 114 "-\ -
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- ! roe J d '
.« ! A ) . ~ A
Yes ;" No- = ‘' | : '{ : ™~ B S
S R '9;> Our teacher tells us abou what ;cieﬁce is and what-- |
o : @clentlsts do. ‘ / T . s
o1 -

"laboraﬁory work. - J.. ‘
. 2 o : ‘ - o
s W) 1. Our labonatory work: con51sts of following Step-bY‘SteP
~ the directions given-in a laboratory manual (or by our
teacher) ‘to try and get a particular, answer.

>
.

- )y () 10. .We Students usually feel ﬂ/st when we ‘are dolng

() ('} 12. We,aré expected to spend most of our time in this class
o . taKing notes on what the teacher tells us’ gbout a
® ’ particular toka-: : : . ' ‘\
I l '
. ' . . . Ly
() () 13. In our laboratory work we usually repeat experimefts.
: ‘ previously done by scientists to see if we can prove
; o : that they were right- . : o
N () () 14. when our teacher asks uUs a question, he (or she) ‘almost

. . always wants us to give the particular answer he+(or
. : she) has in mind. :
. . ~ - - . -
"“() " () .15. Frequently our teacher introduces a new topic by start-
' ' ing with some lahoratory oObservations.

() ) 16. We sometimes deyelop our own model systems to explain
Ca g some scientific concepts or principles. ' :
O . ) . 5 Jo
- () - 17. Throughout the year, weshave had a considerable amount
e s of practice in interpreting data -- analyZing graphs,
tables, charts and diagrams. . .
\. “
() () 1s. Our{teécher usually aské-questions requiring specific
o _ one\ or two replies, OX Ye€s-no responses. . .
. ~ £
i () () 19. Our teacher constantly emphasized our learning general
o concepts” of broad ideas of science. RN
() (X m)/ We learned the sc1cntlflc method at the first of the .
year and have not studié® it since. :
) ) 21. Our teacher usually wants one very specific answer
to his (or her) questionSf :
' )y ) 22. Our teacher" tclls us that S?ience can find an answer
l -\\ ‘ to any Prleem. \w
() () 23. Our teacher stresses the limitations of science'and that

scientific theories are tentative explanations.

0 T )

D e 115
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, u("l.. (), 24, we spend much of our class time working on our science
K IR ~ vocabulary -~ listing and deflnlng new ternfs.
() ). 25. our laboratory mves‘tigations are closely related to
= - - . what we are StUdy%ng 1n class.v v
. : ~ ,' /
S0 1Y 26. oQur teacher frequéntiy*asks questions whlchqcauSe us to
, T m~ Pull together and use things we haVe learned. earlier '~
! B - in the year. - - .. B
o ‘ , '
. () () 27. prequently our teacher asks us for our owrd OPln{OHS
and ideas. . . «

o)y ) 28. ‘We sometimes use the laboratory to investigate a
E ’ 'problem which a_ student has brought up.
-0) ‘Qi 29. . We .frequently Practlce stating hypotheses and evalu-
ating thelr usefulness. . ,
)y D 30. wWe spend most of our time in this class learning facts ",
‘ ' from some area of science. '

Iy

ERIC
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' ¥ ] : L ' h t'i
. , IAST BASE : A
v T ¥ : .
/ . . ‘ - S N i 7 ‘ _'.' ! . o N L . I
INDIRECT - N . T .

> 1. Accept feelings:' Recognizes and 1dent1f1es with feelings of
students (empathetic) , non—évaluatlve encouragement. or joking
positive affective respopse. e.g.: "I know thlsdgs difficult,
but let's /try it’anyway?'(occurs‘less than 1% of ‘the time).

2. Praise:
.Good!

,
y’

3. fhcceptance of student's statements: A restatement of the
student's statement, ‘either written on the board or verbal,
~ This category ‘would also include short, non-evaluative confirea
mation such as "okay" "all right" s ' o .

) g
J » . .
I K . : -
[ . N B a4 . .

" 4. Question: All quéstions which require a student response.

e . ' .
& — 13

A p051t1ve gzlue judgmen e.g.  "That's a good job.

ine!" (Too frequent tise kes it‘invalid). R

y

' ~ ' . vl
.5. . Direction: .‘Giving directionS‘aﬁdtprécedures; telling the stu-
» dents how tq do somethlnq. This required an immediate student
respprse or behav1or o '

6. Exposition. . Initiate substantive information; 'Lecfuring, giving
facts, calculating including writing new 1nformat10nron the board,
rhetorical"” questlons, and review information would be included in"
this category. o

»
.

. STUDENT-TEACHER
&=

o

‘Justification of authérity: Disciplinary action and criticism
of a student's behav1or would be 1ncluded ln this categonﬂ

8. Teacher controlled silence: Perlods of s 11ence whlch would in-
Cclude teacher demonstration, ‘or the teabher 1ectur1ng, or a .
teacher examining her notes would be ;ndluded under this category.

\

Y

P i R
Student Action g .

~ 9. Student gtatements: This would include all qtudent qtatements .

\\ } 7 that are not questions.

~e

10. Student questions; Questionsvaskeé by the students of. one
. another or of the teacher would be placed in this caZigorYJ

T :
IT\ Affective response: Student responses that reflect- Student

P emotions or feelings about a certain topic. (Good or bad)
- 1 ‘ - g e

ERIC ~ | B S -
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12. Student activity: This would includ activity. such as students
working in workbooks, reading silentjly to themselves or working
with scientific apparatus, etc. j

/
Student Interactlon ‘ !
13.. Division of student—to—student 1nﬁ£ract10n-, A mark -for the

14.

separation between two students nteractlons

.

-Nonfunctional behavior: Behavigr w1thout dlrectlon or phrpose

where no effective 1nstruct10n s occurring.

~
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-* . APPENDIX-F" - ™

( o - i iNQUIg;;EHs& A's PROGRAM  * - .
BEHAVIOR CATEGORIES*

1

. ' - Teacher ‘o ‘ . Studeht
}

A Closed recall quéstion H Closed questlon
B én recall question I Open question
C&JﬁZasonlng_questlon ) J Relevant answer
D Evaluation question + .K Unsolicited statement
E Affective question L Statement of Generallzatlon
F. Directions, leading ,~ M Interaction :
G Exposition, lecturing N Non-inquiry behav1or iy

. : LY
INQUIRY PROGRAM

I. Percentage of time spent in: (Tabular Foxm)’ : © o
1. Questions and Answers '

. Leading

.+ Lecturing 1

Student Interaction

. ) e w
o gl . .

G W N

i

II. Number of each type of tedbher quoqtlon (Tabular Fovm)
III. Descr;gtlve and Evaluatlve Statements . ‘ -
M. . .....1, The. ratlos of dlscrete leadcratype behav1or .o lecture
a behaviors -
* The ratio of dclayed to prompt closure sec«..2nces
'Explorlng student questions
Degree Qf deneralization attained by studtntsjv
studént confidence in their own ability -
Ratio of converqent to divergent teacher queqtlons
. Creative atmosphere =~ y

o

¥ 3

N0 G W

ol

. * De Vito{Magzuca

A

P D ) ¢ ’ et ’ >‘

O . X '
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APPENDIX G

@

IN-SERVICE SUMMARY REPORT or INQUIRY"TEACHING i

. 7/
HaV1ng gone through four years of undergraduate .
"UPSTEP work at.Purdue Unlvers1ty, was, the fifth-
year of the'brOJect (your teachlng evaluatlons, S
etc ) of additional values? B . "Yes' 12

Comments - - o . et ‘ ' g
s . ] ; - .. : . .
" "+ . on the first grade' evel it was sometlmes“dlfflcult for me . to prepare N
‘and follow. through a strict 1nqu1§y lesson, but nevertheless T feel the
personal evaluatlon was very beneficial to me.

“ \
N

.

\N',. .

I think so. It more or less-was the final test as to whether ‘or not
‘everything we'had learned, had actually influenced~our teaching.

Thls fifth year oP the program proved I could adtually, in my own class—
.room put into practlce the ideas of the-ﬁnqu1ry approach . to. teachlng '
The teaching evaluations from thas year showed my strengths :and weak-"
nesses. Thus, they helped me reallze how I ~can, better myself as a teacher.

\ . T

;f, Yes, I‘feel that this fifth ‘year of the program was vexry valuable. It |
' allowed us to put into use what we picked up the first four years. The
weekly _reports were helpfiul in allowing us to see our prpgress through
each semester. S ' : . . '
. . ) L e e
‘I feel the f;fth year was, the most 1mportant year. W1th my ‘own classroom
I could freely practice my own style while 1ncorporat1hg the 1nqu1ry
approach., I felt less, pre5sure at this time since I wasn 't be1ng ob-
rgexrved or graded I learned more this year about my own teaching hablts
and 1nqu1ry method than the four years of undergradute work.

¢ I belleve the fifth year was. of .additional value because I was able to
'recapture a leSSon“afterﬂit was over, through listening to the tape.
¢/ This self-evaluation and also the coaching from the computer sheets and
- Dr. De Vito were helpful in improving my teaching methods. o "

a:: 'The computer printouts and Qour comments gave good feeback on my lessons,

. When ‘teaching a lesson I'm not aware of how! T spend my time. T don't
stop to think--now how much time did I spend asking questions, giving
‘directions, teéc. I do fee that it is helpful to know this information
and the teachlnq evaluatlon was able to point this out along with pther
useful information. B ’

The flfth year helped me becaust this was my own class I was working Lo
with. ' I had them every day and not just for an hour. The printouts
helped me to see that the first four years of practice worked in real

e life.

O e o SR
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-ear of UPSTEP was very valuable because - it.gave us
. ““the, bbportunlty to .usé what we-had learned in the most rea11st1c setting
"V'of-all-sour‘own classrooms > \ . . :

'..:f,i T ehink -the fifthv:-Y

-4
I felt the fifth year was .the most valuable.

I

- Changes Suggested e '§~ JERRC o

x Not'qulte as many reduired tapé' ‘:., iﬂff- o R

¢

. More v1sits 1n the schools as an undergraduate and in—serv1ce teacher
(1 reailze the many problems here! ) , . Pl w‘& ,_15,;
. R SO IS
Perhaps the gra&uate student could evaluate his own lessons expressing
(where hé/she felt the strong and weak areas ‘were. .

I was 1nterested in know1ng how the. other graduate students went about
teaching the <dinquiry method. AT . .
» N »

AL L&ttlﬁ Jmoxe personal communication for those who live in the area’.

I wdéuld have" l;ked to have met with someone in the prOJect to discuss ‘
my teachlng teohnlques. . _ w:;”-‘,fW,

5 ¥ ELRVIY
- Lt
0y

Perhaps it wouId have bten helpful to the project member 1f he/she could ff
have met with the others for'a complete explanation of " ‘the computer ”
ntout I know I tended to avold areas whlch were vague to me.

‘1ude 1n evaluatlon what could be done to 1mprove the lesson.

ok [T _

/ The computer pr1ntouts are qreat It would have.helped‘me to.have them
from the very start of the program. ‘ - ' '

N

I ‘would hope Dr De)Vlto would have been able to visit .my classxoom, so
that he m1ght see what our individual classroom s1tuat10ns were.
o . P
I would have llked some sort of explanation-or guideline that would have
specified exactly what each category on the computer printout ‘meant, per-
haps with examplés of what "ideal" behavior }ould be in- each,’ category '
. For example, what kind of student statement #hows that the students have
-confldence in "th01r own, abillty and intellettual progress?"
3 ,'- b e
'“The papers we qont w1th the‘tapes left no room for comments to prlaln
what was goan on durrnq the loqqon ‘ "~

»

e o

Aruitoxt provided by Eic:



109 : ’

The tppe summary, rcturncd to you was dohpriund of three parts:

the written’ PQmﬁeth, the computer printout, and my written comments.
Please rank these three components as to their value to you.

1) mogst, baluable -

2) next valuable

3) . least valuable

Written Summary Computer Printout

1) most valuable - 4 1) ‘ést valuable 1
' ) e

2) next valuable 4. " 2) next valuable 5

3) 1least vafuable 4 3) least valuable 6

Director's Comments

\ | 1) most valuable __ 7
¢ 2) next valuable’ 4 ,
3) least valuable 1

The computer printout Was divided into”thr&ﬁigeneral parts:

1) How you spent the time you alloted to the lesson.

2) The type and frequencies of quegtlons and ‘
3) General statements. & P

Please rank these three compqnents as to the1r value ‘to you.

]

). most valuable

2) next valuable - , : ‘ ' &
3) least valuable ) : -
© Time Allotment e : ,TyPe and Frequency of Question
1) most valueble. 5 - ‘ 1) most valuable _ 3
2) next valuable 3 2) next valuable 6
3) least valuable 3 3) least valuable 2

i

General Statements

1) most valuable 3 : ’
2) next valuable 2
3) least valuable 6

One participant ranked each component as equal.

Were all three concerns helpful? Yes 11 No 1

o, - - 122 .
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Was your attempts at "Inquiry” teaching well received by the:

Principal ...... Yes 8 No 0 Not Applicabie 4
Pupils ....... .;.'Yes 12 No - I

- ' ’ IR
. 2

What subject lended itself best to inquiry teaehing? Science 11

~Math. -« 1

:> L e , Social Studies 1

K 2
what areas of the curriculum other than science were you able to 1ntro— ‘
duce and use "Inquiry" teachlng? o :

Health 2 . Social Studies 4 Language Arts 6 Math 5

Spelling 1 History _ 2 English 1 Writing 1

“Please write a summary reaction of your feelings relative to the contri-.

butions (if any) that UPSTEP made to your in-service teaching efforts?
By teaching with the ingquiry approach, I was able to bring in a wide
variety of activities I most likely would™not have tried. Though the
children would perlodically feel frustrated, they enjoyed these 1essons
above many others. - ' g

‘

H‘_ Since I dld not teach sc1ence, I felt it was difficult to show my ablllty

in inquiry teaching--I ‘felt the UPSTEP project was much more valuable to
me than the fi es on the printouts indicated. I do feel though, that
through this fifth year of UPSTEP, I have developed a basic creative

. nature of teaching that will hopefully grow in years to come.

I think I was able to try the inquiry teaching because I amgfree to try‘
many- things in my school. Had I been in another teaching situation in
this school system, I may have only been allowed to teach tradltlonally.

I think that UPSTEP reinforced my faith‘in inquiry teaching. ‘The first
year of teaching cah be really rough and I apﬁreciated the positive feed-
back, the constructive criticism helped me key in and try to 1mprove

my problems.

5
§

L ) ° . ' ¢
This final year of the UPSTEP program was very helpful in getting up and
keeplng the interest of most students. I found the "inquiry" approach
very stlmulatlng to both myself and my students. Many times we may find
ourselves in a "slump" as far as good lessons are concerned and this ap-
proach (inquiry) along with weekly- tapes kept me on my toes and contin-
ually thinking of creative 1essons, instead of going page by page through
the science book. ¢

As a whole the contributions made while we were teaching did not affect
me as much as those first four years where the whole idea of inquiry
teaching was first shown to us. ' It was, however, helpful., My situation
was rather limiting. Perhaps if I had had an English speaklng group, it
would have been more helpful still.

123-



g

T -111-~ a4 - e

There has been. personal attention ahd information given at all times.

This has been excellent. AlSo there has been available equipmept and
help on l%ggon planning. .¥-have feclt very confident with my students

as' far as keeping a very open classroom with creativity and inquiry
observed at most times. I feel that my background in the program has
given me a feeling of confidence and a better preparation for the

teaching of science in my class. *

Because I knew my lessons were g01ng to be taped and evaluaéed, I was more
aware of the kinds of questions X._was: asking my class. I also tried to °
think of 1nquiry lessons. The UPSTEP. project has been very helpful to ~
me. .I feel tiat I have a good foundation on which 'to build upon in being o
a better teacher. I find that there is so much to do and not enough time.
I need to learn how to use every fminute to its fullest. I believe for me
the project was successful. _l_hopé!thar the project will continue.\\Thank
yo{ for all the help you've given me. . '

¥ <

. i .
The UPSTEP program was one of the few classEs that prepared me for the real

world. . Because it was a five year program, it was the most helpﬁul NI
didn't haVe to listen to theories of teaching. 1I.got to try them out.

- The program changed my way of thinking in the fact that it doesn t teach

- facts, factsiffacts. It wants to know why, describe, and try your own.
~It gets the.children involved. I am not as uptigh€ if I don't ‘know every-
.thing there is to know about a subject. .The children and I investigate

together and learn together and when we are learning together then when I
give the facts and you tell them back to me. I consider myself very lucky

' to have been in the(gfbgram and I know I am a much better teacher than if
I ha‘d taken, the othe

way of teaching science classes at Purdue.

I feel I owe a great deal to UPSTEP. The philosophy of kids involvéd with-
learning was not prescribed to by most of the other teachers and they
looked .at my areas as utter chaos at. times, but I truly felt the children
learned scientific princfples in a fun and rewarding way. . -

The UPSTEP program let me enjoy science and science teaching as well-as the
other: subjects in a different light.. It helped me be freer with creativity

“and willingness to try out ideas. It helped me to understand and appreci-
. ate the total development of the .child. 1It, also, helped me in how to i

"think" and to teach others how to "think,". along with other skiils. This
was a very worthwhile and enjoyable experience'. 'I wish other“teachers
could have this opportunity.- Thank you. Lo .

I will always be grateful for the training and experience that UPSTEP gave
me as an undergraduate. I think it initially gave me an added measure of
confidence in the classroom - confidengé which I badly needed this first
year! The fifth year of UPSTEP has pro?en to me that inquiry teaching can
be used in the classroom; it is not just an impractical theory. This has
not been an easy year for me, and if I had not been involved in UPSTEP, I
might have been tempted to take the easy route, and teach everything in
the traditional way. “UPSTEP forced me to use 1nqu1ry and now that I have
seen it work, I will continue to use it.

.
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