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PREFACE 

This document describes a rather ideal elementary teacher education 
prograsme (TEP) for training elementary school teachers to environmentalize 
the content and methods of the early years of education. This programme is 
described as a four-year teacher education progranme, laid out basically as 
the authors would like to see it in a situation where time and resources are 
available. As a somewhat ideal sodel, the contents of this document are 
certainly open to revision in situations where time and resources will not 
permit its total implementation. Knowing that sone nations have two or even 

three year teacher education programmes for the training of elementary 

teachers, the authors reconmsend a careful selection of courses which will, 
in fact, belp train effective and responsible environmental educators. 

The major focus of this document is infusion, i.e., incorporating 
environmental content and szaethods in existing or planned courses of 
instruction in the TEP. The secret of the success of any infused progranne 
lies in collegiate administrators and professors/instructors who are able and 
willing to make infusion work. No document can dictate this kind of 
dedication or cooperation and, therefore, these topics are covered only 
sparsely here. Even so, a tertiary (collegiate) staff that is willing to 
enviropmentalize the TEP should consider the advisability of inservice 
“teacher education” for the staff that will carryout the programme. This 
would bring together the faculty responsible for infusing the programme and 
also, quite possibly, develop the collegiality that will be necessary in 
making the infusion process work. 

This document is, hopefully, laid ovt in a manner that will prove 
peaningful and helpful to its readers. A number of foundational topics are 
included in Part I. Among these topics in Part I are the very important goals 
for the TEP. Also included are discussions on learner objectives as they 
relate to the goals, the role of citizenship responsibility (eavironnental 
action), and environmental sensitivity. Part II deals with topics of infusion 
and the infusion strategy. Part III lays out the entire TEP, providing oan 
overall description of each course and asking definite suggestions for the 
infusion of EE into appropriate courses. Part IV, Planning for Instruction In 
Environmental Education, focuses on the critical variables of instruction and 
methods. It discusses critical outcomes of instruction and strategies for 
successfully seeing these outcomes realized in students. It also describes, 
in some depth, the very effective General Teaching Hodel (GTM), resources for 
instruction, inventorying community resources available for instruction, the 
effective use of field trips, and problems solving as aie strategy for 
environmental education. Part V has been developed in order to’ present, in 
some detail, example infusion activities for use in the TBP. The infusion 
activities displayed in Part VY cover both the general education component and 
professional education component of the TEP. Thus, they should be inspected 
carefully for use as they are and utilized to generate ideas for additional 
infusion activities and strategies. 

This dounent was prepared by Dr. Harold Hungerford, Dr.Trudi L. Volk, 
Dr. Billy 0. Dixon, Or. Thomas J. Marcinkowski, Or. Archibald P.C,.Sis and 
edited by Or. Shahbrir Jamaluddin. Unesco is appreciative of their 

collaboration in the preparation of this document. 

Suggestions for isproving the contents of this document in its future 
revision will be received with thanks at the Environmental Education Section, 
Division of Science, Technical and Snvironmental Education, Unesco, ? Place de 
Fo ntenoy, Paris 7, France. 

Opinions expressed in this document do not necessarily coincide with any 
official view of Unesco. The designation employed and the presentation of 
moterials herein do not isply the expression of any opinion whatsoever on the 
part of Unesco concerning the legal status of any country or of its 
authorities, or concerning the delimitations of the frontiers of any country 

or territory.
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PART |! 

GOALS AND ALLIED TOPICS 

“The conclusion that arises most clearly and pervasively from 
a consideration of needs in the training of teachers for environmental 

education is that a broad, multifeceted approach is necessary. A long 
and arduous journey separates conference rhetoric and goal-setting 

from practical implementation of effective teacher -training 
programmes.” 

S. Selim, 1977 

The pur pose of this document is to transcend the rhetoric of environmental education (EE) 
and to develop a teacher training programme for elementary teachers that will, in fact, result 

in the training of environmentally literate students. Rhetoric aside, it is incumbent on the 
writers - 43 well as those responsible for establishing teacher training programmes - to 
have in place a set of goals on which to base curricular decisions. With this challenge in mind, 
the writers choose to focus the development of this document on a rational and valid set of goal 
statements for EE which has been shown effective in changing learner behavior when imple- 
mented through well developed curricular programmes. 

The goals on which this document will be based are modified from those developed by 
Hungerford, Peyton, and Wilke and published in 1980. These goals were written to be consistent 
with the categories of objectives incluced in the Tbilisi Conference Report (1978). The ultimate 
aim is paraphrased from Harvey (1977) following his exhaustive research on the substan- 
tive structure of EE. The goal levels should be viewed as hierarchical and considered a3 such 
when infused into the teacher education programme. In addition, it should be clear that specific 
learner objectives must be developed for instructional activities which have been designed to 
facilitate accomplishing the qoals and the ultimate aim of EE. 

GOALS FOR Th& PRESERVICE 
TEACHER EDUCATION PROGRAMME 

THE ULTIMATE AIM 

The ultimate aim ef EE is te aid citizens in becoming environmentally 
knowledgeable and, above all, skilled and dedicated for working, individuelly 
end collectively, toward achieving and/or maintaining a dynamic equilibrium 
between quality of life and quality of the environment. 

GUAL LEVEL 1 

THE ECOLOGICAL FOUNDATIONS LEYEL 

Upon completion of an elementary teacher education programme designed to develop an 
effective environmental educator, the inservice elementary school teacher should be expected



{to be able to... 

1. ... communicate and apply - in an educational setting - the major ecological concepts in- 
cluding those focusing on individuals, species populations, communities, ecosystems, bioges- 

chemical cycles, enerqy production and transfer, interdependence, niche, sdaptation, succes- 

sion, homeostasis, and man as an ecological variable. 

  

2. ... apply a knowledge of ecological concepts to the analysis of environmental issues and 

identify important ecological principles involved. 

3. ... apply a knowledge of ecological concepts in predicting the ecological consequences of 
alternalive solutions to environmental problems. 

4. ... understand the principles of ecology in order to identify, select and utilize appropriate 

sources of scientific information in a continuing effort to investigate, evaluate and find solutions 
for environmental issues. 

GOAL LEVEL 

THE CONCEPTUAL AWARENESS LEVEL 

5. ... understand and communicate how man‘s cultural activities (e.9., religious, economic, 
political, social and others) influence the environment from an ecological perspective. 

6. ... understand and communicate how an individual's behaviors impact on the environment 
from an ecological perspective. 

7. ... identify a wide variety of local, regional, national and international environmentel 
issues and the ecological end cultural implications of these issues. 

8. ... identify and communtcate the viable alternative solutions available for remediating 
crucial environmental issues a3 well as the ecological and cultural implications of these various 
solutions. 

9. ... understand the need for environmental issue investigation and evaluation as prerequisite 
to sound decision making. 

10.... understand the roles played by differing human beliefs and values in environmental 
issues and the need for personal values clarification 43 an important part of environmental 
decision making. 

I.... understand the need for responsible citizenship ection in the solution of environmental 

issues. 

GOAL LEVEL t 

THE INVESTIGATION AND EVALUATION LEVEL 

12.... apply the knowledge and skills needed to identify and investigate issues (using both 
primary and secondary sources of information) and synthesize the date gathered.
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13.... demonstrate the ability to analyze environmental issues and the associated value 
perspectives with respect to their ecological and cultural implications. 

1d. ... denonstrate the ability to identify alternative solutions for important issues and the 
value perspectives associated with these solutions. 

15.... demonstrate the ability to evaluate alternative solutions and associated value perspec - 
tives for important issues with respect to their ecological and cultural implications. 

16.... demonstrate the ability to identify and clarify personal value positions related to impor - 

tant environmental issues and their associated solutions. 

17.... demonstrate the ability to evaluate, clarify, and change value positions in light of new 
information. 

GOAL LEVEL I¥ 

THE EN¥YIRONMENTAL ACTION SKILL LEVEL 

16... demonstrate a competence with a variety of citizenship action skills from the following 

Caltgories of skills: persussion, consumerism, politics! action, leaal ection, and ecomanage- 

19.... evaluate selected actions in light of their ecological and cultural implications. 

20.... demonstrate the ability to apply one or more citizenship action skills for the purpose of 
resolving or helping to resolye one or more environmental issues. 

GOAL LEVEL ¥ 

THE INSTRUCTIONAL APPLICATIOM LEVEL 

21.... demonstrate the ability to effectively implement instructional materials designed to 
assist the development of environmentally literate students, i.e., students who are both 
competent with and willing to apply critical environmental knowledge and skills. 

TOPICS RELATED TO THE GOALS 

Readers are not asked to accept the goals a9 stated in Part 1 without questioning their 
validity and utility. Similarly, there ore other ancillary topics of importance that should be 
addressed to help professionals view these goals as desirable for use (or undesirable as the case 
may be) in their particular educational situations. Validity considerations will be herewith 
communicated 1n 6 number of ways 4 will other topics associated with the goals and their use. 

ali sideretion 

In an effort to assess the content validity of the goats, the goal developers determined to 
compare the goals expressed at each of the first four levels with the five categories of environ-
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mental education objectives proposed at the Tbilisi Conference. To make the comparizon, the 
developers constructed 6 two-axis comparison grid. Using this grid, the developers Intepen- 
dently analwed each goal, identifying where an interface existed with the Tbilisi objective 
statements. Following this individual assessment, the developers met together to synthesize 
the individua! sraiyses. They discovered thet the goals bore a marked correspondence ‘vith the 
Thilisi objectives. Observing this agreement, the developers inferred a substantial deqree of 
content validity for the goais as originally written. 

Subsequent {o the developers’ initial content validity assessment, they submitted the goals 

to a validity panel consisting of seven nationally (USA) recognized environmental educators. 
Yalidity panelists were asked to re: 0 1d to a series of questions which would rigorously inspect 

the goals and their validity. Completed validity assessments were received from five of the 
seven panelists. In guneral, the comments received from the panelists were consistent. The 
goals were revised in accordance with the panelists’ comments and considered vaitd. 

The goals were published in 1930 along with a detailed statement of the assumptions made 
by the developers. The stege was thus set for the goals to be used in a variety of ways by profes- 
sional environmental educators and curriculum developers at all levels. Interestingly, the 
writers of this document have observed that the goals have, indeed, been widely used in the field 
which helps further establish their validity. A brief description of some of these uses follows. 

Uses: Since their development, a major use of the EE goals has been in the area of 
research. Numerous studies have ullilized the goal levels a3 an organizational framework or 
have directly investigated outcomes related to one or more of the goal levels. 

Among those studies which used the EE goals 93 an organizational framework are those of 
Gardella (1986), Stevenson (1986) and Yolk, et al. (1984). Gerdella’s research focused on the 
development of an instrument whersin the EE goals were among the criteria employed in asses- 
sing EE curricule. Stevenson, interested in an analysis of popularly used curricula in Australia 
and the U.S., also used the goals as criteria. In their national assessment of EE curricular needs 
in the U.S., Yolk, et a1. surveyed the responses of professional environmental educators ona 
number of curriculor variables relative to the goals. 

Although these three studies were dissimilar in method and purpose, the researchers 
derived conclusions which were strikingly similar. In general, they found that content ard 
activities associated with the lower goal levels (i.¢., ecological foundations and aareness) were 
much more prevalent incurricular matertals and practice than were those which addressed the 
higher goals (1.6., investigation/evaluation and action). Interestingly, those findings are con- 
sistent with Childress’ (1978) study of EE curricula used in US. schools. 

Yolk, et al. also found 9 high degree of egreement among formal and nonformal educators 
relative to the importance of these EE goals across academic levels (elementary through 
terliary). This consistency of agreement ine national sample further attests to the validity of 
these goals for EE. 

A second body of research includes studies which directly investigated outcomes related to 
one or more of the goal levels. Ramsey, et al. (1981) and Klingler (1980) both implemented an 
EE program based on the goals and attempted to ascertain whether such goal - based instruction 
did, in fact, elicit positive environmental behavior. The results of both studies strongly suggest 
that youngsters who were stlowed to develop and apply the knowledge and skills reflected 
throughout the first four goal levels did initiate and participate in responsible environmental 
behavior to agreater degree than youngsters who had experienced only environmental aware- 
ness-ortented instruction. Thus, it would appear that these EE goals comprise 9 consistent, 
effective, and logical sequence from an instructional perspective.
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Algo included within the research which investigated outcomes associated with goal levels 
are studies by Champeau, et al. (1980) and Peyton and Hungerford (1980). These two studies 
are notable in that they addressed teacher samples relative to the goal levels and are partic- 
ularly pertinent to goal level five (instructional application). 

Champeau, et al. questioned elementary and secondary teachers regarding their under - 
3tanding of each of the goal levels and their self-reported ability to implement instruction 
relative to each level. Peyton and Hungerford cirse to focus their research on the fourth goal 
level (action) and investigated the sbilities of teachers (preservice and inservice) to identify, 
teach, and implement environmental action skilis. The sample of teachers in this study per- 
ceived that they had limited ervironmental action skills and very few reported an active in- 
yolvernent in environmental ection. In general, these teachers felt that they could teach, but not 

prepare, environmental action materials. 

The Rele of Learner Objectives 

The goals, as stated, are simply 9 franyework from which curricula or instructional 
sequences can be developed. They act 43 quicslines for desirable educational outcomes. Thus, 
there needs to be an intermediate step betwen the goals themselves and instruction (or the 
development of instructional packages). This intermediate step is the preparation of “learner 
objectives” (sometimes called performance objectives). 

The instructional developer is respansible for determining exactly what the learner 
should learn and how that learning should be displayed or observed. It is also incumbent on the 
developer to state these “learner objectis:es” in such 4 wal) 43 to communicate to the learners 
what their tesks are. 

This document is not intended to te a text on curriculum development or on the prepar- 
ation of learner objectives. Even so, tLe reader may appreciate examples of learner objectives 
in the context of the goals a3 presented tere. Similarly, it is entirely possible that some 
examples might aid in conceptualizing tow the goals can be infused into general education and 
teacher education programmes. What follows, then, is an effort to display sample learner 
objectives in the context of the EE goals. The reader can infer where such objectives would best 
fit ina collegiate programme designed lo train elementary teachers capable of teaching environ- 
mental concepts and skills. 

vel) Goal No.}: ... communicate and apply 
in an educational setting - the major ecological concepts including those focusing on individuals, 
species populations, communities, ecosystems, biogeochemical cucles, enerqy production and 
transfe ics interdependence, niche, adaptation, succession, homeostasis, and man a3 an ecological 
ari 

Sample Learner Objectives 

Subsequent to instruction, the learner should be able to... 

1. ...communicate the major conceptual differences belween an ecological community and on 

ecosustem. 

2. ... conduct a field investigation which includes the snalysis of two separate forest ecosys- 
tems and determine the successional steaes represented by each.
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3.... compute population density using the formula D = N/S. 

4.... explain why a species population can be considered as a specific level of organization in 
the biosphere. 

5. ... define homeostasis and apply this concept to a discussion of 4 particular ecosystem in the 
region. 

6.... observe a discrete ecosystem and describe (using diagrams) at least {wo ways in vhich 
food enerqy flows through that system. 

fies! level [1 (The Conceptual Aware Level) Goal Ho.10: ... understand the roles 

played by differing human beliefs and values in environmental issues and the need for personal 
values clarification as an important part of environmental decision making. 

Sample Learner Objectives 

Subsequent to instruction, the learner should be able to... 

1. ... read two issue-oriented news articles and state at least two differing value positions as 

expressed in each article. 

2. ... locate two separate issue-oriented information sources and compare and contrast the 

beliefs and values expressed in each. 

3. ...describe how differing international (governmental) beliefs and values play 6 role in the 
development of a particular issue (e.g., acid rain in North America or Europe, harvesting the 
great whales, desertification in Africa, deforestotion of tropical rain forests, marine fisheries 
management). 

4. ...-givena particular environmental issue or an organization's position (or posture) on 
that issue - explein how that organization's beliefs influence its values and, therefore, its 
position. 

Goal Level Il} (The Investigation end Evaluation Level) Goal Ho. 12: ... apply the 
knowledge and skills needed to identify and investigate issues (using both primary and secondary 
sources of information) and synthesize the data gathered. 

Sample Learner Objectives 

Subsequent to instruction, the learner should be able to... 

1. ... identify several environmental issues which lend themselves to gathering information 
using: A) surveys, B) questionnaires, and C) opinionnsires. 

2. ... identify an issue of local or regional concern and make a list of the information that needs 
to be collected during sn investigation of that issue. 

3. ... plan for and conduct 6 research study which focuses on the use of 4 survey, questionneire 
or opinionndire.
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4. ... demonstrate the ability to identify and write to governmental or private agencies for 
specific infor mation about environmental issues. 

5. ... ofler locating an article on a current issue, prepsre a written summary which 
accurately communicates the main points of that article. 

6. ... - givena research question and a set of data relative to that question - formulate and 
devend in writing logical conclusions, inferences, and recommendations based on the data. 

Goal Level IY (The Environmental Action Skills Level) Goal No.18: ... demonstrate 4 

competence with a variety of citizenship action skills from the following categuries of skills: 
oersuasion, consumerism, political action, legal action, and ecomanagement. 

Sample Learner Objectives 

Subsequent to instruction, the learner should be able to... 

]. ... describe the dangers of persuasive actions based only on emotional appeals. 

2. ... identify at least three environmental problems or issues in your region which could 
require ecomanagement (physical intervention) type actions. 

3. ... explein why actions taken by organized groups are usually more effective than actions 
taken by individuals. 

4, - givens particular issue or given the opportunity to select your issue - prepare o 
plen of action designed to help resolve that issue. This action plan must include detailed descrip- 
tions of proposed actions and of how these ections are to be carried out. 

(Note: Additional learner objectives included in Part Il course descriptions.| 

Comments on Environmental Action in Education 

Opinions differ on the role of environmental action (citizenship action) in formal educs- 
tion. There are those who teke the position that it {s appropriate for educators to direct students 
to take action whether or not the action agrees with the beliefs and values of the students. The 
writers disagree with this position, particularly at the elementary and secondary sctiol levels. 
It is appropriate, however, to direct students to acquire the skills of responsible citizenship 
action and demonstrate those skills in surrogate classroom situations. In keeping with the role 
of citizenship in 6 society, it seems responsible for a teacher to support student actions, if these 
actions are socially and ecologically responsible, but not to force students into acting in the 
community or region in which they live. 

Therefore, it appears that there is an ethical responsibility on the part of educators to 
help students become skilled in citizenship roles but to defer to the student's own beliefs and 
values in terms of what the student chooses to do. Ins previous section, the research studies of 
Ramsey and Klingler were briefly discussed, noting that training in environmental action skills 
Ad, indeed, result in students becoming active ina variety of issues. Under no circumstances, 
however, were these actions forced cn the youngsters.
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At the college (teacher education) level, the situation may be slightly different, however. 
In the training of teachers who will have a responsibility for teaching youngsters to become 
environrnentally responsible, it may be appropriate to insist that the preservice teachers 
demonstrate their skills in ea community/regional setting. Even so, it is probably ethical only to 
insist on a demonstration of citizenship responsibility, not ona particular cction that might run 
counter to the student's beliefs and values. At least {wo of the writers of this document have 
used this strategy successfully. Furthermore, there have been instances when entire classes of 
students have agreed to work cooperatively on given action strategy. In most instances, how- 
ever, the actions chosen and the issues engaged in were not ones with serious political or social 
overtones. 

itis, therefore, incumbent on the professional educator to make carefully thought out 
decisions concerning the role of environmental action in given instructional programme. 

Environmental Sensitivity - A Foundational Variable 

It should be noted that in addition to the EE goal levels used in this document, an additional 
goal is stoted or at least strongly implied in the Tbilisi Objectives. That is the goal of environ- 
mental sensitivity, More appropriately stated, environmental sensitivity can be viewed a3 6 
pre-coal, or foundational goal, to the previously described goal levels. 

Environmental sensitivity might be defined as “a set of affective characteristics which 
result in an individual viewing the environment from an empathetic perspective” (Peterson, 
1982). Individuals who are sensitive to the environment possess o basic appreciation and con- 
cern for the natural environment. These characteristics, however, are often of insufficient 
intensity to motivate individuals to alter their behavior on behalf of environmental quatity. 

The research into environmental sensitivity is limited and relatively recent in origin. 
However, @ related body of research suggests that environmental sensitivity is 4 significant end 
major predictor of environmentally responsible behavior (Hines, et a1., 1986/87; Marcin- 
kowski, 1987; Sia, et al., 1986). As such environmental sensitivity may well be an important 
precursor to environmental awareness and to environmentally ethical and responsible behavior. 
If there {3 morit to this supposition, then the development of environmental sensitivity is most 
certainly pertinent to this discussion. 

To date, there have been two major research efforts related to environmental sensitivity: 
Peterson's (1982) study of the developmentel variables which affect environmental sensitivity 
and Tanner's (1980) research which (dentified variables which led individuals to careers in the 
conservation fleld. Because Peterson's work directly addressed environmental sensitivity, her 
findings will contribute to the bulk of this discussion, although it should be noted that Tenner’s 
findings provided strong corroboration to those of Peterson. 

What does the research into environmantal sensitivity suggest about its development? 
Apparently, there ore affective and cognitive aspects to the development of sensitivity. While 
sensitivity fs itself an affective variable, its development appears to result from an inter play of 
outdoor experiences, favorable human interactions, and knowledge about natural systems. 
Peterson's sample of professional environmental educators reported an interest in the outdoors 
and nature) systems which contributed to an initial environmental sensitivity at an early age 
(X #12.25 years). Enriched by frequent experiences in natural settings and open spaces, this 
seraitivily continued to grow and strengthen through the years. This environmental sensitivity
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was further reinforced by an increasing Knowledge about natural systems and was nurtured 
through both familial and non- familial role models who were themselves empathetic toward the 
environment and actively involved in environmental activities and interests. These findings 
suggest several dimensions to environmental sensitivity and carry isnport for the environmen- 
tally literate learner 43 well 43 for the teacher who must facilitate the development of that 
learner. The following sections will address the development of both the environmental learner 
and the environmental teecher. 

The formative outdoor experiences described by Peterson's sample included activities such 
as exploring and playing 43 a child, hunting and fishing, and involvement in youth organizations 
or group camping. Moreover, those experiences were often solitary, or with 6 small group of 
peers, or ina family setting. Formal pre-college education would be hard-pressed to include 
within its curricula those kinds of activities and opportunities described by Peterson's sample. 
Formal pre-college education can include, however, two other salient factors of environmental 
sensitivity development. Those two fectors, role models and environmental knowledge, appear to 
be closely related. Peterson suggested that “educator role models appear to be equally as impor - 
tant 93 outdoor experiences in developing [environmental censitivity)”, and thet EE programe 
should “provide exposures to environmentally concerned and active individuals”. In her study, 
she found that teachers constituted the majority of the role models named, stitnulating interest 
in environmental systems and providing educational and professional guidance. 

The question pertinent to this document, then, is how to train sucha teacher. Research 
strongly suggests the merit of youthful outdoor experience. As was noted above, the average age 
pinpointed for the initiation of environmental sensitivity was 12.25 years. Teacher education 
institutions cannot guarantee that individuals entering their programmes have had access to 
youthful outdoor experiences. These institutions, however, can provide preservice teachers 
with experiences in natural settings through course-related field work, 49 well 43 through non- 
formal organizations. Every effort must also be made to provide interesting and inforsmative 
coursework about ecology and natural settings, and to provide effective role models by way of 
professors who are actively involved with environmentally responsible concerns. While 
attending to the development of environmental sensitivity in preservice teachers by 
those means, the teacher preparation programme must also ensure that the teachers it produces 
have the capabilities to serve, inturn, 49 facilitators of environmental sensitivity in their 
students. 

In closing, the preservice teachers themselves must possess environ- 
mentally appropriate attributes. These individuals must embody the 
knowledge, skills, and attitudes reflected in environmental sensitivity, 
ecolegical foundations, conceptuel awereness, issue investigation and eval- 
uation, and cavirenmental action before they can develop those altributes 
within their students ine comprehensive and effective manner. Thus, the 
preservice teecher must feel comfortable in outdoor settings and in tising the 
out~of-deers fer instructional purpeses. The preservice teacher must further 
have en understanding of ecolegical cencepts and principles, and the ability to 
teach these ideas to youngsters in an interesting and effective manner. Lastly, 
the preservice teacher must understand the importance of environmental issue 
investigation end citizenship action and must acquire the knowledge and skills 
which permit him/her te become actively end responsibly involved in 
eaviroamenteal issue remediation and the maintenance of a healthy environment.
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“The answers to the perplexing issues 

associated with the environment lie not so much 

in an advanced technology as they do in a human 
population that, at long last, realizes that solutions 

exist in human beliefs and values and in the ability 
of each and every person to confront the issues in 
logical and productive ways. At least part of the 
mechanism for resolution lies with the educators 
who will shape the beliefs, values, and skills of 

young people throughout the world.” 
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PART I! 

INFUSING ENVIRONMENTAL EDUCATION INTO 
THE TEACHER TRAINING PROGRANNE 

INTRODUCTION 

Part | of this document focuses on critical goals to be met in an elementary tescher 
education program dedicated to the development of a skilled environmental educator. In addition, 
Part | deals with certain validity considerations related to the goals proposed here a3 well as the 
role of learner objectives, those guideposts used for evaluating students and instruction enroute 
to meeting the goals. Further, philosophical considerations related to citizenship (environ- 
mental) action are discussed along with the somewhat complex topic of environmental sensi - 
tivity. 

Part [Il of this document will outline and describe a teacher education programme which 
would accomplish the prescribed mnission. In addition, Part Il will describe individual courses 
1n the teacher education programme along with those goals that these courses could facilitate and 
example learner objectives that could be incor porated into the courses. 

A basic premise of this document is that the majority of the environmental instruction 
will be infused into existing courses (or courses that could be established for a functional 
elementary teacher education curriculum). The reader will be quick to note (in Part II) that 
the recommended curriculum does not have a separate methods course for environmental 
methods. Instead, the writers recommend that the methods appropriate for education for the 
environment can be incorporated into existing courses, ¢.9., science methods, social studies 
methods, and the like. And, too, in the general education sequence, the only course that fs 
recommended that would not typically be found in a general education sequence for teachers fs 
one entitled, “Environmental Science’. Thus, the stege fs set for 6 need for a major infusion 
of environmental content, skills, and methods into existing courses. 

THE BASICS OF INFUSION 

What Is lafusion? 

In education, infusion refers to the integration of certain content with existing courses 
ine manner as to focus on that content without jeapordizing the integrity of the courses them- 
selves. In the case of environmental education, the professional educator carefully analyzes 
{reditional courses for content and/or skills which could be “environmentalized”. Finding such, 
the educator adapts that content/skills component so that environmental goals can be facilitated.
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some Examples 

Let us view an excellent example of what is meant by infusion. This example focuses on 
the social studies and, in particular, on the essential skills for the sociel studies recommended 
by The [USA] National Council for the Social Studies (1984). If the professional social studies 
educator should choose to use these recommended skills 43 a framework. for teaching both the 
content and methods of social studies to preservice teachers, he/she could analyze.them to 
determine where they interfaced with the goals for environmental education. Let us look at a 
few examples of the skills recommended by The National Council for the Social Studies. These 
follov: 

Selected Recommended and Essential Skills for the Social Studies: 

Skills Related to Acquiring Information: 

.. interpret what is read by drawing inferen:es. 
. evaluate sources of information - print, visual, electronic. 

... U8e the community os 4 resource. 
.. use card catalog and Indexes (¢.9., Avsuer > Gurce to Fericarcal 

Literature) to \ocate (information. 
.. interpret graphs. 
. conduct interviews of individuals in the community. o

n
 

B
A
N
S
 

Skills Related to Organizing and Using Information: 

... Compare and contrast credibility of differing accounts of the same event. 
2.... combine critical concepts into  stoterment of conclusions based on infor- 

mation. 
.. form opinion based on critical examination of relevant information. 
. present visually (chart, graph, diagram, model, etc.) information 

extracted from print. 
5.... recognize the values implicit {na situation and the issues that Now from 

them. 
6.... identify alternative courses of action and predict likely consequences of 

each. 
7,.., take action to implement 4 decision. 

a
w
 

Skills Related to Interpersonal Relationships and Social Participation: 

1.... communicate own beliefs, feelings, and convictions. 
2.... participate in delegating duties, organizing, planning, making decisions, 

ond teking action ine group setting. 
3.... participate in persusding, compromising, debating, and negotiating in the 

resolution of conflicts and differences. 
4.... keep informed on issues that affect society. 
5.... work individually or with others to decide on an appropriate course of 

action. 
6... . accept and fulfill social responsibilities associated with citizenship... 

If the reader compares the above listing of recommended, essential skills for the social 
studies with the goals for environmental education listed in Part 1 of this document, he/she will 
be quick to realize that the two lists are very interrelated. Thus, infusion of environmental
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content would not only be possible, it would be extremely easy to accomplish. All of the above 
could be done in an environmental context and, if accomplished, this would serve a3 3n excellent 
example of infusion. 

Another infusion example related to the social studies might prove helpful. Social studies 
methods instructors often deal with 9 “problems/issues” component of social studies for ele- 
mentary and secondary schools. The intent of this component is to teach preservice teachers 
how to deal with the major problems/issues of society in their classrooms. This “problems 
component” could demand that students learn how to develop case studies, or how to teach 
students the basics of issue investigation so that they can investigate social problems 
independently, or both. The “content” used by these instructors can be gleaned from sociology, 
economics, government or a number of other content areas typically associated with social 
studies. In an environmentally-infused programme, however, the problems /issues component 
of social studies methods could focus on environmental content due to the very nature of 
environmental issues. The environmental content might emphasize human population issues, 
energy issues, urban environmental issues, nuclear waste disposal issues, various pollution 
issues, or a host of others. This strategy would, in no way, thresten the integrity of the social 
studies methods course. Why? Simply because environmental issues have their roots in 
society due to the divergent human beliefs and values that spawned the issues in the first place. 

The diagram on the next page entitled, “Infusing Environmental Content Into A Course 
Entitled, ‘Science Process for Teachers'” provides 4 sketchy example of science education content 
that can be infused with environmental content/methods. Science, of course, provides an 
excellent opportunity for infusion even though many science education courses with which the 
writers are femiliar do not utilize environmental content. By the seme token, science education 
thought in the United States provides superd opportunities for environmental infusion. As the 
diagram indicates, current thought suggests that elementary science should meet four major 
goals: (1) meet the personel needs of children, (2) help children cope with science- related 
social issues, (3) meet the acedemic preparation needs of students, and (4) help children 
become aware of career opportunties in science and sclence-related fields. These goals provide 
anexcellent rationale for training teachers who can deal effectively with environmental issues. 
These goals, then, provide an excellent opportunity for infusing science methods courses with 
environmental content/methods. 

dome Characteristics of « Workable Infusion Strategy in Teacher Education ® 

When a teacher education curriculum/program is finally infused with environmental 
content, it fs crucial to carefully supervise the infused programme to insure that the knowledge, 
skills, and attitudes being taught bear a one-to-one correspondence with what should be 
experienced by students at the elementary school level. A simple example of this would be to 
contend that, if it is important to teach upper elementary students how to analyze issues, we 
must make certain that preservice teachers are taught these same skills. This is not to say that 
the knowledge, skills, and attitudes should be taught at an elementary student's level. These 
elements should be taught at an adult learner's level. As an example, issue awareness concepts 
should be taught at the adult level in the teacher education programme, resulting ina much more 
thoroughly developed concept than one would expect from elementary grade students. Even 
though conceptual levels (between children and adulls) differ markedly, the concepts are, by and 

# - Adapted from RJ. Wilke, et al., Strategies for the Training of Tese in Environmental 
Educalion, Paris: Unesco/UNEP, 1980.
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INFUSING ENVIRONMENTAL CONTENT INTO A COURSE ENTITLED, 
“SCIENCE PROCESS FOR TEACHERS” 

AW INFUSION POTENTIAL 
EXAMPLE 

QURSE CO 

An Introduction to Empiricism 

A Rationale for Instruction in Science Process 

Modern Instructional Goals for Science 
-Mecting Personal Needs of Students 

-Coping With Science- Related Social Issues 

-Academic Preparation 

-Avareness of Careers in Science 

Science Process Skills 
- Observing -Inferring 
=Classifying = Predicting 
-Hypothesizing — - Designing Experiments 
-Collecting Data = - Recording Date 
-Interpreting Date -Etc., Ete. 

Issue Investigation Skills 
-investigation-Identifying Issues 
Analyzing Issues 
- Datu Collection Yia Secondary Sources 
- Date Collection ¥ia Primary Sources 
Interpreting Date 
- Making Recommendations, Etc. 

Investigating Issues - Application Phase 

INFUSION POTENTIAL 

Yes ~ Here the instructor would 

argue the need for ecfence and issue 

investigation processes a3 
components for both sclence and 
environmental literacy. 

Yes - This infers 9 need for sound 

decision-making based on an appro- 
prtate environmental ethic. 

Yes - Many science- related social 
issues are environmental in nature 

(See Issue Investigation Skills.). 

Yes - Ta some extent. Many 
careers in science are environ- 
mentally- related. 

(See Issue Investigation Skills.) 

Yes - This component trains 
teachers in the skills of issue. 

investigation/evaluation. There 
exists tremendous infusion 

potential. 

Yes - This is an excellent oppor 
tunity for infusion. 
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large, similar. The same holds true for process (skill) acquisition. Issue investigations, for 
exemple, will be more thoroughly accomplished at the college level than in the higher grades of 
the elernentary school. Still, the strategies associated vith these investigations are basically the 
same. 

In education methods classes, an additional component must be considered. This component 
relates directly to the methods strategies recommended for teaching the desired knowledge, 

skills, and attitudes (and the activities associated with them). Numerous methods components 
must be taught and analyzed. Here it is often productive for methods students to assume the role 
of the learner (elementary receiver) population and actually experience the activity associated 
with the methods in question. However, when this technique is used, it is critically important 
for the methods students to anslyze the methods being used by the methods instructor. The next 
step, of course, is for the methods students to apply those same methods either ins peer group 
setting or in an elementary classroom (or both). In this way, practice is gained and the college 
instructor is ina position to evaluate the ecquisition of critically important methods. Regardless 
of the strategies employed in the teacher education programme, the critical ones are those which 
take the preservice teacher beyond hearing about s method and actually experiencing it. 

Any comprehensive infusion strategy demands 8 great deal of cooperation from staff 
members who are going to be responsible for the infused programme. Further, it may be more 
difficult to implement a large scale infusion strategy at the college level than any other, Reasons 
for this sre substantial. Among these are the traditional contents and methods utilized by 
teachers - even at the college level. Many tertiary instructors tend to teach what they have been 
taught ond ina manner in which it was taught to them. This very real phenomenon exists even in 
some cases where the instructors have on attitudinal predisposition toward the environment snd 
the need to educate teachers to provide environmental education for young learners. This 
condition most certainly exists in those cases where there {s no attitudinal predisposition toward 
the environment or the need for environmental education in elementary schools. Thus, habits 
and attitudes can impinge negatively on the infusion strategy. In addition, other limiting factors 
can be associated with political resistance to such 9 strategy, lack of administrative support, 
budgetary constraints, anda prescribed curriculum, What can be done? 

_ _ Lf we assume both political and administrative support, a great deal can be done to 
counteract the problems associated with tradtional content and methods. However, the strategies 
involved demand considerable effort on the part of agencies involved in both tertiary and teacher 
education. Acontinuing inservice training effort for college-level instructors is almost 
mandatory. This inservice training programme should probably be planned as an indepth 
institute, accomplished during the summer or academic year (or both). Such an institute could 
be patterned after those supported by the National Science Foundation in the United States. 
College-level instructors coming to such an institute could be paid a stipend and receive 
professional credit for attending. 

A representative institute would focus on the structure and goals of environmental 
education (see Part | of this document) as well as infusion strategies and the content/metheds 
associated with them. In addition, it would allow participants to identify barriers to infusion 
and develop mechanisms# for removing these barriers. This problem solving strategy would 
counteract 4 common propensity for looking at problems more diligently than solutions. 

# ~ One such problem solving mechanism can be foundin: Wilke, R.J., etal. Strategies for 
the Training of Teachers in Environmental Education, Paris: Unesco/UNEP, 1980. P. 58.
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An inservice training programme for college instructors, if conducted regionally and over 
a several year period, could reeult in hundreds (if not thousands) of professionals both willing 
and competent to infuse environmental education into existing or developing teacher education 
courses. 
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“We travel together, passengers on a little space- 

ship, dependent on its vulnerable resources of air, 
water, and soil... preserved from annihilation only 

by the care, the work, and the love we give our fragile 
craft.” 

Adlai E. Stevenson 
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PART tI! 

OVERVIEW UF THE TOTAL ELEMENTARY 

TEACHER EDUCATION PROGRAMME 

In Part | of this document, the writers posed 4 set of underlying assumptions which quided 
the overall development of the teacher education programms. In succeeding pages the pro- 
gramme will be presented in two components: The general studies curriculum and the 
professional educationcurricylum. The courses in each component will be identified and 
described. tn both instances, the writers will tify the critical environmental lio 

whi be r int courses and offer sample ob nd activities which 
reflect an “environmentalized” approach to the preparation of elementary school teachers. 

Prior to the development of this segment of the docurnent, the writers initiated the task by 
establishing o set of parameters or premises which guided ifs formulation. These premises are 
presented next with the full realization that countries using the ideas presented in this document 
may have to alter the premises and/or the programme to reflect their national identities and 
educational needs. 

PROGRAMME DEVELOPMENT PREMISES 

1. The preseryice elementary teacher education programme should be baccalaureate degree 
course of study rather than either an associate or graduate degree programme. Although the 
programme might reflect o four year academic investment, the writers feel that the pro- 
gramme developed should represent the course work essential to develop proficient ond com- 
petont teachers and should not be based on the number of hours or the lime necessary to complete 
them, 1.¢., should not be based on minimum state or national requirements, 

2. The courses in the programme have been established using 4 semester hour orientation for 
the sake of standardization of approach. Educational systems operating in on approsch which 
utilizes o different delivery format may have to modify the information presented. 

3. The proposed courses of study are based on a general education perspective. It is the writers’ 
belief that such en orientation would better facilitate the development of well-rounded and 
effective elementary teachers and world citizens than would 4 highly specislized educational 
philosophy. 

4. The totel preservice elementary education programme should be a composite of both a 

general education and a professional education synthesis. 

5. The authors recognize that many nations require the study of a foreign language as part of the 
general education component at the college level., Due to the diversity of requirements among 
the world's nations, no attempt hes been made to identify o foreign language requirement as pert 
of the general education component of the programme developed in this document. 

17
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6 The programme is based on an infusion approach where environmental education content and 
process are integrated into all courses (where feasible) rather than as 4 series of discrete 
courses dealing with environmental education per se. 

7. All courses, whenever possible, should be activity-oriented rather than delivered ina 
didactic approach. Such an instructional posture should focilitate the development of critical 
thinking skills and problem solving skills. Moreover, it is the authors’ belief that a major 
purpose of teaching, at all levels primary through tertiary, is to produce citizens who are 
competent and skilled critical thinkers. Therefore, the content and methods employed by 
educators (¢.9., mathematics, science, social studies, professional education professors) must 
be the means used to achieve this purpose. 

THE RECOMMENDED ELEMENTARY EDUCATION 
TEACHER EDUCATION PROGRAMME 

The three schematics which follow display the curriculum included within the teacher 
preparation programme. The entire teacher education programme is first presented, followed 
by listing of courses included within the general educalion component end with the professional 
education component. In all cases, courses whi¢ t 
gre asterisked! This conceptualization does not preclude the infusion of environmental topics 
into other courses, it simply identifies those courses which ere most eppropriate for the incor - 
poration of en environmental infusion approach. Further, a careful examination of the course 
descriptions which follow the schematics will reveal strands of environmental content and 
methods infused throughout the scedemic programme. Each description of a course where 
environmental content fs to be infused is followed by 6 list of “Environmental Goals to be 
Fecilitated”. These “Environmental Goals...” are numbered in accordance with the goals which 
were presented in Part | of this document. Following the “Environmental Goals...” will be 
found a list of “Sample Learner Objectives”. These objectives are simply numbered in sequence 
and may not correspond to the numbers used in the “Environmental Goals...” .
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THE BACCALAUREATE DEGREE PROGRAM 

A SCHEMATIC 

The Course Credit The Course Credit 

YEAR OWE 

Biological Science | * 3 Biological Sctence I! * 3 
Written Communications | # 3 Writtsn Communications tl * 3 
National History * 3 National Government * 3 
Math: Algebra 3 Philosophy *# 3 
Art 3 Music 3 
Physical Education 1 Physical Education ! 

Total 16 Total 16 

YEAR TWO 

Physical Science * 3 Environmental Science * 3 
Geography * 3 Soclology * 3 
Economics *# 3 Math for Elementary Teachers * 3 
Fundamentals of Communication * 3 Reading Methods 3 
General Psychology 3 Children’s Literature * 3 
The Study of Teaching 3 Human Growth, Development, and 

Learning 3 

Total 18 Tots! = ‘18 

YEAR THREE 

Child Psychology 3 Personal /Environ. Health * 3 
Language Arts Methods # 3 Social Studies Methods # 3 
Science Process for Teachers # 3 Science Methods * 3 
Classroom Mansgement and Motivation 3 Schoo) Participation (Clinical Exp.) 6 
Organizing and Otrecting Instruction *# 3 Evaluation of Learning and Teaching 3 
Math Methods # 3 

Total 18 Tot) = 18 

YEAR FOUR 

The Professional Semester 1S Three Elective Courses 9 
Student Teaching (12) Literature 3 
Professional Seminar (3) Diegnesis of Communication Skills 3 

School and Society 3 

Totel 15 Tol = 18 

# - Denotes where environmental infusion is recommended.
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COURSES IN THE GENERAL EDUCATION COMPONENT 

Course Titles 

Biological Science | * 
Biological Science 11 * 
Written Communications | * 
Written Communications II * 
National History # 
National Government * 

Mathematics: Algebra 
Philosophy: Introduction to Ethics 

Art 
Music 

Physical Education | 
Physical Education Il 
Physical Science * 
Environmental Science * 

Geography * 
Soclology * 
Economics * 
Math for Elementary Teachers * 
Fundamentals of Communication * 
General Psychology * 
Personal /Environmental Health 
Science Process for Teachers * 
Literature 

Total 

# ~ Denotes where environmental infusion is recommended. 

Credit Hours 

& 
| 
W
A
A
C
 

N
O
A
 
W
A
N
 

=
=
]
 
W
O
W
 
O
R
O
 

W
W
 

OW



21 

COURSES IN THE TEACHER EDUCATION COMPONENT 

Ceurse Titles 

The Study of Teaching 
Reading Methods 
Children’s Literature * 
Human Growth, Development, and Learning 
Child Psychology 
Language Arts Methods # 
Classroom Management and Motivation 
Organizing and Directing Instruction * 
Math Methods * 
Social Studies Methods * 
Science Methods * 
School Participation (Clinical Experience) 
Evaluation of Learning and Teaching 
Student Teaching 
Professional Seminar 
Diagnosis of Communication Skills 
School and Soctety 

Electives 

Total 

# - Denotes where environmental infusion is recommended. 

Credit Hours 

W
U
W
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GENERAL EDUCATION COURSE DESCRIPTIONS 

Biological Science | and II 
[Two Semesters] 

The introductory biology courses in the general education component of a teacher edu- 
cation programme should, if at all possible, look somewhat different than the traditional biology 
course at the college level. Typicatly, an introductory blology course will place heavy emphasis 
on biological classification. Although it is not inappropriate for teacher education students to 
understand the rudiments of clessification, the course should not be weighted in this perspective 
of biology. Instead, the cellular and ecological perspectives should predominate because these 
contents are much more eppropriate for students ina general education sense. The person(s) 
responsible for establishing this course sequence should alvays keep in mird that the students 
who are enrolled will not become professional biologists but, instead, will be teaching general 
education concepts to youngsters of all ages. 

Most certeiniy, the biology course sequence should be activity oriented. This should be 
accomplished ins manner that will allow students to become very comfortable with an activity 
oriented approach to the biological sciences. And, if possible, activities should be planned which 
will permit preservice teacher to adapt these same activities for use in their own classrooms 
when they become professionals. Seldom does one see this approach taken at the college level. 
Yet, if taken, this approsch would eventually impact on enormous numbers of elementary 

students in a very positive manner. 

Recommended Course Content for the Bielogicel Science Sequence: Biology 
es @ Science; A Definition of “Life”; The Cell as a Unit of Organization: cell 
theory, cellular organization, matertal acquisition, energy transfers, cellular homeostesis. 
The Organism as a Unit of Organization: Material acquisition, energy transfers, trans- 
port and circulation, secretion and excretion, the role of nervous systems, behavior and sur - 
vival potential of behavior, organismic homeostasis. Reproduction: the cellutor basis of 
reproduction, genes and heredity, reproductive cycles - plant and animal. Evelution Theory: 
the species and species populations, genetic equilibrium, genetic variation fn sexual repro- 
duction, evolutionary change, natural selection, edaptation: mechanisms and consequences, 
evolution and human interpretations of evolution. Species Populations and Natural Com- 
munities: biomes/ecosystems, communities defined and illustrated, interacting species popu- 
lations, energy transfers, food chains, food webs, energy pyramids, materials cycling, entropy, 
the ecosystem concept, interactions and competition, the niche, limiting factors, succession, 
modification of environments - man-dominated systems, homeostasis in communities and 
ecosystems. The Rele ef Men in Mature: manaso maker of ecosystems, the monobiotic 
ecosystem, the ecological consequences of environmental manipulation, critical environmental 
issues, applying ecological principles to the solution of issues. 

Envirenmentel Geals te be Facilitated: Upon completion of the teacher education 
programme, the teacher is expected lo be able to... 

1. ... communtcate and apply the major ecological concepts including those focusing on {ndi- 
viduals, species populations, communities, ecosustems, biogeochemical cucles, energy produc - 

(ion and transfer, interdependence, niche, adaptation, succession, homeostasis, and mans an 
ccological varfable.
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Z.... OPPly & Knowledge ot Ecolagical concepts to the analysis ot environmental issues and 
identify important ecological principles involved. 

3... apply 6 knowledge of ecological concepts in predicting the ecological consequences of 
alternative solutions to environmental problems. 

Sample Learner Objectives: Subsequent to the completion of this biology course 
sequence, the preservice elementary teacher should be able to... 

1. ... communicate the ecological implications of a discrete environmental issue, e.g., the 
ecological consequences of acid rain, the ecological implications of stripmining, how equatic 

ecosystems are modified es a furction of damming, the ecological ramifications of oi! spills that 
invade oceanic estuaries, efc. 

2. ... predict the successional implications of clearcutting ina particular coniferous forest 

ecosystem. 

3. ... compare the ecological consequences of two divergent strategies for managing oceanic 
fisheries. 

4. ... explain why the “species population” is a valid unit of organization in the biosphere. 

WRITTEN COMMUNICATION I: FRESHMAN COMPOSITION 

This ts the first written communication course. There are two components to this course, 

critical reading and analytical writing. To develop these skills, the preservice teacher will read 
and analyze, both in class discussions and in writing, various essays, short fictional 
works, and poems. The reading component will develop skills in reading analytically and inter- 
pretetively, and will cover various genres and themes in literature. The composition component 
of the course will cover prewriting, editing and copy-editing. 

The importance of this course {9 obvious in the development of astute consumers of the 
written word. As preservice teachers assume the role of involved and responsible citizens, they 
must be able to analyze information, make judgments regarding its validity, and infer the 
ecological and socio-cultural implications of its messages. Similarly, a9 educators, they must 
guide learners in the attainment of those same abilities. This course initiates the development 
of such an individual. 

Recommended Course Content: |. Composition: Prewriting: Selecting and 
narrowing a topic, exploring a subject, generating and gathering information, forming tentative 
theses, outlining. Writing: methods of development, developmental paragraphs. 
introductory/concluding transitional paragraphs, sentences. Editing: Sentence combining, 
selection of appropriate diction. Copy Editing: Removing errors of grammar, punctuation, 
spelling, typing. Preduct: At least (vo compositions produced which focus on environmental 
themes. U1. Reading: Paraphrasing and Summarizing: Restating (he author's message, 
identifying main ideas. Analyzing fer Validity: Locating supporting arguments, distin- 
Quishityy between logical and emotionsl arguments, distinguishing between valid information and 
propagands. Evaluating Information: Identifying underlying value assumptions, compar-
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ing conflicting information for value assumptions. Example Essays: Hardin's Tragedy of the 
Commons, Leopold's Sand County Almansc, Carson's Silent Spring, Allen's Our Wildlife 

Leascy (Chapter |) Hays’ Conservation ond the Gospel of Efficiency, Abbey's Desert Solitaire. 
Poetry and short stories with environmental themes stould be selected from the national 
literary heritage of the teacher education institution. 

EE Geals te be Facilitated: Upon completion of the teacher education programme, 
the teacher is expected to be able to... 

5. ... understand and communicate how man’s cultural ectivities (¢.9., religious, economic, 
political, social and others) influence the environment from an ecological perspective. 

6. ... understand and communicate how an individual's behaviors impact on the environment 
from an ecological perspective. 

10.... understand the roles played by differing human beliefs and values in environmental 
issues and the need for personal values clarification as an important part of environmental 
decision making. 

H.... understand the need for responsible citizenship action in the solution of environmental 
issues. 

;__ Subsequent to the completion of this communications 
course, the preservice teacher should be able to... 

1... . select from the literature an exemple of an individual's interaction with the environment, 
and identify the motivation (beliefs and va;ues) behind that individual's actions. 

2....- givena selection of readings with environmental themes - analyze those writings with 
respect to their eéological, social and cultural implications. 

3.... select an environmental issue of personal concern, identify various values and beliefs 
held by individuals and/or groups involved in tha Issue, describe 8 position consistent with 
personel beliefs and values, and defend that position in an essay. 

WITTEN COMMUNICATION 11: EXPOSITORY WRITING 

tad COUrSd 19 @ Sequel to the first communications course (Freshman Composition) and 
aims <0 develop and enhance ths preservice teacher's skills in expository writing. Library 
skills are developed and applied in the production of a documented thesis paper as students are 
required to locate and utilize information from secondary sources in the investigation of an 
environmental issue. This course builds on the reading and composition skills developed in the 
previous course and is critically important in the formulation of citizens who can retrieve and 
process requisite information for sound decision making in the environmental dimension. 

This course {9 likewise designed to reinforce student skills in reading literature and in 
literary criticism. Yarious literary genres are explored.
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Recommended Course Content: Research Procedures. Utilizing Secondary 
Seurces of Information. Summary of Evidence. Sample Research Paper. 
Writing Propesals. Documentation: Bibliography Cards. Rough Draft. Sample 
Literary Werks Selected from Both the National and World Literary Heritace. 

avirenmental Goals te be Facilitated: Upon completion of the leacher education 
programme, the teacher is expected to be able to... 

5. ... understand and communicate how man’s cultural activities (e.9., religious, economic, 
political, sociel and others) influence the environment from an ecological perspective. 

6. ... understand and communicate how an individual's behaviors impact on the environment 
from an ecological perspective. 

12... . apply the knowledge and skills needed to identify and investigate issues (using both 
primary and secondary sources of information) and synthesize the dats gathered. 

16... . demonstrate the ability to identify and clarify personal value positions related fo 
important environmental issues and their associated solutions. 

Sample Learner Objectives: Subsequent to the completion of this communications 
course, preservice teachers should be able to: 

1.... write on essay tracing the historical evolution of man’s relationship with the 
environment. 

2.... select an environmental issue, locate no less than 10 secondary sources of information 
related to that issue using the Reader's Guide to Periodic Literature, the card catalog, and/or 
computerized date systems, and generate 9 bibliography of those references which utilizes 
correct bibliographic form. 

3.... select an environmental issue of persanal concern, and conduct 4 thorough investigation of 
(hat issue using both primary and secondary sources of information. 

NATIONAL HISTORY 

Integral to the development of sound general education of preservice eleinentary teachers 
is a working knowledge of their country’s history. This national history course includes 4 focus 
on those developments of the country’s historical experience that have had the most infusnce in 
shaping the environment in which the students live. In this course, students will examine the 
historical roots of social, economic, and political condilions surrounding current national life. 

The following course description uses the USA. experience a3 an example.
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: The Formative Years: emergence of distinctive 
American values ond institutions. The Establishment of the Nation: revolutionary 
origins, emergence of the two-party system, threats to the new nation. The Nation Under 
Stress: growth of the economy, rise of nationalism, democratization of society, civil war. 
The Economic Transformation ef American Society: Industrialization, the impact of 
industrialization on the environment, role of entrepreneurship, emergence of racial segre- 
gation, struggle of women for equality, the impact of immigratior. The Growth ef National 
Government: Rise of political consciousness, growth of the environmental movement, the 
regulatory role of national government and the impact of the free: enterprise system. Emer- 
gence of America as a World Pewer: Presence of Americt in world affairs from WW Il 
to the present, response of the American economy to foreign developments, relationship of the 
American economy and the military-industriet complex, tensions in American life produced by 
rising expectations of Americans in a world of diminishing resuurces and expanding populations. 

EE Goals to be Facilitated: Upon completion of the teacher education programms, the 
teacher is expected to be abie to... 

5. ... understand and communicate how man’s cultural activities (e.9., religious, economic, 
political, sociel and others) influence the environment from an ecological perspective. 

7. ... identify 9 wide variety of local, regional, national and internationsl environmental 
issues and the ecological and cultural implications of these issues. 

10.... understand the roles played by differing human beliefs and values in environmental 
issues and the need for personal values clarification os an important part of environmental 
decision making. 

13... . demonstrate the ability to analyze environmental issues and the associated value per - 
spectives with respect to their ecological and cultural implications. 

16.... demonstrate the ability to identify and clarify positions related to importent environ- 
mental issues and their associated solutions. 

Sample Learner Obiectives: Subsequent to the completion of this course, the pre- 
service elementary teacher will be expected to be able to... 

1. ... identify the industrial and commercial forces of the past which have contributed to 
present day environmental concerns. 

2. ... Geseribe the impact of specific human behaviors on the environment 4s the nation moved 
froma rural, egrarian society into an urban, industrialized society. 

3. ... select three discrete perfods in national history end compare and contrast between the 
energy resources utilized within eash period, and between the relative impacts on the environ- 
ment which resulted. 

4. ... = givene list of important political figures from the past (¢.9., Teddy Roosevelt, James 
Watt, Gifford Pinchot) - identify the salient beliefs and values of each, and describe the 
environmental consequences of their decision making.
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(Nete: As was noted cariier, the preceding course description uses U.S.A. course 
content as a description. Similarly, the sample learner objectives seen above 
are one appropriate for use in the United States and not necessarily in other 
nations. 

NATIONAL GOVERNMENT 

This course is designed to develop 4 better understanding of the foundations and operations 
Of the national political system. The general education of 6 preservice teacher entails an artic- 
ulation cf the historical, cultural, geographic, and philosophical foundations of the political sys- 
tem and its implications for the individual citizen. Included within this course is 4 focus on 
laws, governmental pronouncements and activities affecting the environment. 

The following course description pertains to the U.S. national government 4s an illustra- 
tive example. 

@ : Pertt: Anoverview of the U.S. palitical system, 
constitutional democracy, constitutional framework, federalism, and constitutional change. 
Part Ul: public opinion, interest groups, political attitudes, party politics, electoral process 
and voting behavior. Part Ill: Congress and the legislative process, the presidency and 
executive branch, the bureaucracy, foreign policy, and national security. Part 1¥: Judicial 
system, judicial policy making, civil liberties, and civil rights. 

EE Goals te be Facilitated: Upon completion of the teacher education programme, the 
teacher is expected to be able to... 

5. ... understand and communicate how man’s cultural activities (e.9., religious, economic, 
political, social and others) influence the environment from an ecological perspective. 

7+... identify a wide variety of local, regional, national and international environmental 
issues and the ecological ond cultural implications of these issues. 

8. .. identify and communicate the viable alternative solutions available for remediating 
crucial environmental issues as well as the ecological and cultural implications of these various 
solutions. 

15.... demonstrate the ability to evaluate alternative solutions and associated value perspec - 
tives for important issues wilh respect to their ecological and cultural implications. 

18.... demonstrate a competence with a variety of citizenship action skills from the following 
categories of skills: persuasion, consumerism, political action, legal ection, and ecomanage- 
ment. 

20.... camonstrate the ability to apply one or more citizenship action skills for the purpose of 
resolving or helping to resolve one or more environmental issues. 

sample Learner Objectives: Subsequent to the completion of (his course, the pre- 
service elementary teacher will be expected to be able to.
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]. ... choose an existing environmental law and produce a case history of its development, vith 
attention being given to the legal, political amd social forces which shaped it. 

2. ... ~ subsequent to a thorough investigation into an environmental issue of local concern - 
formulate a proposal for its remediation, and participate at the local governmental level in 
hel ping to bring about its resolution (or partial resolution). 

3. °.. select a candidate for public office and analyze his/her platform and/or previous voting 
record to determine that politician’s general voting posture on environmental concerns. 

4. ... = after studying an environmental issue of regional concern - write a letter toa 
politician, describing your position on the issue and its resolution. 

MATHEMATICS: ALGEBRA 

This course is designed to increase the algebraic manipulative skills of the student. Pre- 
service elementary teachers are introduced to linear equations, fractional expressions, and 
other algebraic concepts. 

Recommended Course Content: Usually taken during the first semester of the Fresh- 
man year, algebra covers the study of linear equations, systems of equations, graphs, poly- 
nomials, fractional expressions and equations, quadratic equations and functions, inequalities, 
exponents, powers, and roots. 

[Wete: Because the content of algebra denotes no direct linkage with the goals 
being used in this decument, no listing of EE goals appears here. Similerly, no 
learner objectives are included. However, it is possible for instructors to 
produce learner objectives which are related to EE for specific instructional 
circumstences. Therefere, this omission should not preclude en environmental 
infusion where circumstences warrent.] 

PHILOSOPHY: INTRODUCTION TO ETHICS 

Philosophy is & recognized component of 9 liberal education. Since education, itself, fs 4 
moral enterprise, a course in the theory of ethics should contribute to the general education of 
preservice elementary teachers. The goal for this course {9 for studunts to clarify ideas about 
morality and at the same time to gain a basic orfentation ins very important part of the history 
of ideas. In consonance with the overall environmentalized curriculurn, environmental 
philosophy should contribute a very special part of this course. Ethical problems emerging 
from the interaction of humans with their environment and notions of ethics! responsibility vill 
be explored. 

Recommended Course Content: Nature ef Philosophy: metaphysics, episte- 
mology, axiology. Theerfes of Morality: right end wrong conduct, values or ideals, virtues 
(human excellence), place of reason inethics, applied ethics, basis of morality. Enviren-
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meatel Frobiems: the nature ot environmental probiems, the nature ot environmental 
issues, the role of human beliefs and values in issues. Concerns of Environmental Phil- 
esephy: ethical problems, justification of actions directed towards the environment, notions of 
responsibility, duty, obligations and rights of future generations. Religious and Cultural 
Influences in Envirenmentel Philosephies: a comparison of diverse religions and 
cultural perspectives of the human relationship with the environment. 

EE Gesls te be Facilitated: Upon completion of the teacher education programme, the 
teacher is expected to be able to... 

10.... understand the roles played by differing human beliefs and values in environments) 
issues and the need for personal values clarification as an important part of environmental 
decision making. 

W.... understand the need for responsible citizenship action in the solution of environmental 
issues. 

Sample Learner Objectives: Subsequent to the completion of this course, the pre- 
service teacher should be able vo... 

1.... identify an interaction between humans and their environment whi -h has resulted in an 
environmental issue and communicate the ethical justifications offered by those involved in the 
issue. 

2. ... writes personal environmental ethic statement which includes a justification for it. 

3. ... select an environmental issue of international concern, identify the beliefs and values 
evidenced by nations involved in the issue, and explore the ethical ramifications of each nation’s 
stand on the issue. 

4. ... explore the interactions between humans and other life forms with respect to obligations 
to present and future human generations. 

ART FOR TEACHERS 

This course will enable the preservice elementary teacher to explore the various aspects 
of the visual arts, their relation to human life and society, and the various instructional ap- 
proaches to art education. Hopefully, the preservice elementary teacher will be exposed to the 
complexity end richness of art a9 it hes been experienced historically, and 49 it can be exper - 
fenced by the individual. 

Recemmended Course Content: Significance of Art for Humans: sesthelics and 
symbolism, portrayal of events (including environmental topics). Physical Nature of Art: 
line, color, space, etc. Media Used in Artistic Production: painting, sculpture, drawing, 
andothers. Uses and Application of Art Medie. Approaches to Art Education: 
teaching artistic awareness, concept development, creative expression, appreciation, art judg- 
ment, and knowledos of cultural history associated with art. History of Art: emphasis on 
halional art works as well as world masterpieces.
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[Mete: This course dees not easily lend itself to the infuston of the EE goals used 
in this decument. It could prove influential, however, in the development of 
environmental sensitivity, “a set of characteristics which result in an individ- 
wal viewing the envirenment from an empathetic perspective” (see Part t of 
this document fer a discussion of environmental sensitivity). The art instruc- 
ter is urged to utilize, wherever pessible, artistic vorks which evoke positive 
feclings teward the envirenment, to discuss the aesthetic value ef wilderness 
and ether natural areas, and te address the value of these “refuges” fer the 
human spirit. Artists whese works could be used for this kind of activity in- 

clade John J. Audubon, Ansel Adams, Larry Teschik, David Meas, Don Whitlatch, 
Ralph McDonald, Ray Herm, Rebert Bateman, and Robert Woeds.] 

MUSIC FOR TEACHERS 

This course is designed to equip the preservice elementary teacher with perceptual skills 

necessary to become o more intelligent music listener and to promote the seme among future 

students. Covering both music sppreciation and methods of teaching, attention is given to repre- 
sentative national and world music. 

e ent: Significance of Music fer Humans: Aesthetics 
and symbolism, portrayal of events (including environmental topics). Rudiments of Music 

for Non-Music Majers: melody, harmony, texture, rhythm, dynamics, timbre. Survey 
of Characteristic Form and Styles of Music. Examples from Leading Composers 
of Each Era: classic and modern. Appreaches te the Teaching of Music in the Elem- 
eatery Scheel: musical awareness, creative expression, appreciation, musical judgment, 
Knowledge of our musical heritage. 

[Nete: This course {s one which does not easily lend itself to the infusion of the 
EE geals used in this decument. It could prove iafluential, however, in the 
development of environmental sensitivity (see Pert ! of this decument for @ 
complete discussion of sensitivity). The music iastracter is urged te utilize the 
analysis, interpretation, end discussion of works which ovoke positive feelings 
toward the eavirenment. Examples of such vorks include Beethoven's “The Pas- 
teral Symphony”, Grefe's “The Grand Canyon Suite”, Yivaldi’s “The Four 
Senseas”, John Denver's “Celypse”, and Jehn Prine'’s “Paradise”.] 

PHYSICAL EDUCATION |: FITNESS 

This course {3 designed to help the preservice teacher understand the whys and hows of 
physical conditioning. Physical fitness contributes to the general well-being of the student and 
is enhanced through a combination of (a) lecture on basic physical conditioning and testing, and 
(b) ‘engaging in various physical activities. In reference to the latter, students are encouraged 
to engage fn physical activities of personal interest. 

: Intreduction: Goals and objectives of physical 
education. Physical Fitness: Human physiology, cardiovascular fitness, nutrition and
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Weight control, serobic exercise, Hexibifity, strength/musculer endurance. Activities: 
racquetball, handball, tennis , jogging, walkira, basketball, badminton, volleyball, soccer, track 
and field, field hockey, water polo, archery, other physical activities of interest. 

[Mote: Because the content of a physical fitness course denotes no direct linkage 
with the geals being used in this document, no listing of EE goals appears here. 
Similarly, ne learning objectives are included. However, it may be pessible for 
iastructers te areduce learner ebjectives which ere related to EE for specific 
instructional circumstances. Thus, the emission of goals and objectives here 
sheuld net preclude an environmental iafusion where circumstences varrant.] 

PHYSICAL EDUCATION II: FIRST AID, CPR, AND SAFETY 

A sequel to the first physica) education course, this course is designed to train the 
preservice feacher in the techniques of cardiopulmonary resuscitetion and first aid. These 
topics as well a3 safety habits are studied with special emphasis on elementary school-age 
children, and classroom and school settings. 

Recommended Course Content: Intreduction: The need for safety and first sid 
training. First Aid: Principles, varied prectices/techniques. Cardiopulmonary Resus- 
citation: When to use it, principles, varied practices/techniques. Safety: Ways of promot- 
ing safety, establishing safety rules. Practicum: Students practice first aid and CPR tech- 

niques. Demonstrating the mastery of those techniques can lead to Red Cross certification. 

[Wete: Because the conicnt of @ physical education course denetes no direct 
linkege with the geals being used in this decument, no listing of EE goals ep- 
pears here. Similerly, ae learning objectives are included. However, it may be 
possible fer instructers te produce learner objectives which ere related to EE 
fer specific instructional circumstances. Thus, the omission of geals and ob- 
jectives here sheuld net preclude an cavironmental infusion where circum- 
stances warrent.] 

PHYSICAL SCIENCE 

This course {3 an introduction to the broad range of physical sciences which contributes to 
the general education of the preservice elementary teacher. Much of human daily activity ts 
governed by the physical laws of nature, and a thorough grasp of the concepts, laws, and 
principles of the physical sclerces will assist the preservice teacher in understanding the 
natural world. Similarly, this foundational knowledge is prerequisite to the effective teaching 
of the physical sciences to youngsters. 

An important feature of this course is its environmental and practical applications. Since 
it is process-oriented, it includes 4 laboratory component in which the students conduct physi - 
cal science investigations with attendant environmental and practical ramifications. In addition
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to the traditional topics usually included ina physical eclence course, this course addresses en - 
vironmental chemistry, environmente) geology, and nuclear science and the environment. 

Recommended Course Content: Physics: Motion, energy. electricity, magnetism 
and electric power, electromagnetic waves, sound, astronemy (thé solar system, stars, space, 
and time). Chemistry: Matter, solids, liquids and gases, chemical change, environmental 
chemistry (including the chemistry of both air and water pollution). Nuclear Sciences and 
the Environment: Redicectivity, nuclear fission, environmental problems associated with 
nuclear energy. Geelegy: Atmosphere, weather, lithosphere, the rock cycle, weathering and 
erosion, evolution of landscapes, soils, issues in environmental geology. 

EE Geals te be Facilitated: Upon completion of the teacher education programme, the 
teacher is expected to be able to. . . 

5. ... understand and communicate how man’s cultural activities (e.9., religious, economic, 
political, socie) and others) influence the environmental from an ecological perspective. 

7. ... identify a wide variety of local, regional, national and international environmental issues 
and the ecological and cultural implications of these issues. 

3. ... identify and communicate the viable alternative solutions available for retnediatiny 
crucial environmental issues as well as the ecological and cultural implications of these various 
solutions. 

13... . demonstrate the ability to analyze environmental issues and the associated value 
perspectives with respect lo (heir ecological and cultural implications. 

15... . demonstrate the ability to evaluate alternative solutions and associated value parspec- 
tives for important issues with respect to their ecological and cultural implications. 

19... . evaluate selected actions in light of their ecological and cultural implications. 

:_ Subsequent to the completion of this course, the pre- 
service elementary teacher should be able to. . . 

1. ... Select an issue associated with environmental chemistry, identify the chemical nature of 
this issue, and describe the environmental impact of this issue. 

2. ... Identify at lesst three environmental problems associated with the applied technology of 
nuclear fission and demonstrate an understanding of the impact or potential impact of these 
problems on human populations. 

3. ... communicate the relationships that exist between the natural processes of veathering 
and erosion and agricultural practices which lead to the rapid loss of valuable eqricultural land.
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ENVIRONMENTAL SCIENCE 

In the preparation of elementary teachers who are capable of leaching environmental 
education, there is probably not one general education course more important than basic 
environmental science. In sddition, such a course hes very resl general education value, making 

it almost a9 appropriate for all collegiate undergraduates as il is for the preservice teacher 
education programme. By its very nature it is highly interdisciplinary, integrating content 

from the social studies, biological sciences, physical sciences, and earth sciences. In addition, 
it has great potential for infusing language arts if the instructor utilizes meaningful activities 
centered around debate, panel discussions, and report writing. 

The content of sn environmental science course should probsbly be weighted for issues 
which are of significant importance both regionally and internationally. It is very important 
for the preservice teacher to have a holistic view of the environment from an issues perspec- 
live. If this is not accomplished, the classroom teacher may focus on issues which have interest 
and local importance only without helping children understand the global nature of the numerous 
environmental crises facing mankind. 

It appears extremely important for the environments) science course to have at least 
the courses in the biological sciences es prerequisites. Doing so should guarantee that the pre- 
service teachers come to environmental science with 4 reservoir of ecological concepts at their 
disposal. These concepts are, of course, foundational to a thorough understanding of issues. 

ended Course Content: A Review of Critical Ecological Concepts; 
The Global Nature of Environmental issues: the phenomenon called “entropy”, an 
introductory overview of critical global issues including: population, land use management, 
world hunger, energy resources, rain forest management, water resources, pollution, and wild- 
life management. Population: population dynamics, relationships between population, 
pollution, resource use, technology, and health; the concept of as sustainable world population, 
human population control, variables conflicting with population control, critical issues to be 
resolved. Lend Use Management: land use in developed and developing nations, the role of 
parks, wilderness, and wildlife refuges; urbanization and urban growth, zoning, problems in 
the urban environment, strip mining and reclamation, the relationships belween population and 
land use management. Werld Hunger: the relationships between food supplies and world 
hunger, relationships between population size and hunger, problems associated with various 
agricultural systems, benefits of various egricultural systems, problems associated with 
cultivating more land and {increasing crop yields, problems assocfated with pesticide usage, the 
critical nature of sofl erosion, the limits to sustainable fisheries. Energy Resources: ypes 
of energy resources, how man has applied various energy resources, benefits and problems 
associated with technology and energy production, the limits to fossil fuels, alternatives to fost! 
fuels and attendant problems, the role of solar energy in all its forms, developing 4 regional and 
global energy plan. The Tropical Rein Forest: distribution, ecological impact of the rain 
forest, economics of preservation vs development, the rain forest os species habitat, develop- 
ment and extinction, management problems and the potential for resolving these problems. 
Water Resources: worldwide supply, distribution and use of water, issues associated with 
water including soil salinization, use of fossil water supplies, water diversion, surface water 
pollution, groundwater pollution, and dams. Air and Noise Pollution: types of pollution, 
effects of smog and other forms of air pollution, acid rain and its consequences, noise and its 
offects on human beings, regional {issues associated with air and noise pollution. Wildlife 
Menagement: the ecological rote and benefits of wildlife, endangered species, habitat destruc- 
tion, over-utilization, extinction, the need for preserving gene pools, feral animal problems, 
protection and management of game and nongame species, regional issues assoctated with wildlife
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(including fisheries management). Economics, Politics, and Environmental Ethics: 
national and international costs associated with environmental degradation, costs of resolving 
problems/issves, future costs if improvements are not made, the role of politics in 
environmental decision-making, using the political process for initiating change, components of 
anenvironmental ethic, the need for appropriate life styles, influencing change at the 

local /regional levels. 

Environmental Goals te be Facilitated: Upon completion of the teacher 
education programme, the teacher is expected to be able to... 

2. ... apply s knowledge of ecological concepts to the analysis of environmental issues and 
identify important ecological principles involved. 

3. ... apply a Knowledge of ecological concepts in predicting the ecological consequence of 
alternative solutions to environmental problems. 

5. ... understand and communicate how man’s cultural sctivities (e.9., religious, economic, 
political, social, etc.) influence the environment from an ecological perspective. 

6. ... understand and communicate how an individual's behaviors impact on the environment 
from an ecological perspective. 

7. ... identify a wide variety of local, regional, national and international environmental 
issues and the ecological implications of these issues. 

8. ... identify and communteate the viable allernative solutions available for remediating 
crucial environmental issues 9 well os the ecological and cultural implications of these various 
solutions. 

.... understend the need for responsible citizenship action in the solution of environmental 
issues, 

Sample Learner Obiectives: Subsequent to the completion of this course, the pre- 
service elementary teacher should be able to... 

1. ... describe the reletionship that exists between the loss of tropical rain forests and species 
extinction, 

2. ... cite one example of man's depletion of 9 fossil water supply and the agricultural 
implications of this depletion. 

3. ... describe specific examples of (he impact that feral horse and burro populations have had 
on western U.S. ecosystems. [This objective or 6 similor one can be used to evaluate students’ 
knowlodge of the impact any feral population has had/is having on 4 given man-made or 

naturally existing ecosystem.] 

4, ... compare and contrast, in ecological terms, monobiotic agricultural ecosystems with the 
more complex, naturally existing ecosystems. Emphasis should be given to spectes diversity, 
long-term stability, resistance to external variables, and biogeochemical cycling. 

5. ... > usinga variety of secondery sources - evaluate (he degree to which solar energy 
applications have decreased U.S. dependence on fossil fuels, ¢.9., coal, gos, and ofl.
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PRINCIPLES OF GEQGRAPHY 

This course atternpts to help students analyze and understard interactions between people 
and their pliysical, political, and economic environments, and forms a bridge between the 
natural and social sciences. This integrative approach is designed to assist in providing a yen- 
eral education for preservice teschers. 

As a survey of the geography of human ectivity, emphasis is pleced upon current problems 
related to resources, population, regional development, urbanization, wealth, and power. 
Students explore local, regional, and global environmental issues ina geographic context ond 
suggest ways of resolving these issues. This course, therefore, has a natural linkage to the study 
of orvironmentel problems and the development of responsible environmental behavior. 

Recommended Course Content: Introduction: geography and humsn geography, 
methods of research in geography, maps, themes, and critical topics. Population; vorld 
population growth/density, policies, implications for “spaceship earth”. Nutrition and 
Health: regional health crises, the impact of natural hazards, health services delivery Sljs~- 
tems 63 related to geography, the transmission of disease. Mobility and Migration: the 
structure and process of human population movements. Culture and Landscape: culture) 
geography, race and culture, cultural expression in regional landscapes. Language and 
Religion: the geography of language, geography of religion. Econgmic Geography: 
changing cultivation patterns, subsistence farming, location of critical resources/raw materials 
and the economic impact of resource geography. Industrialization and Economic 
Development: the industrial revolution/industrial intensification. Settiement Geography 
and the Growth of Urbanization: settlements viewed ina spatial perspective. Urban 
Structure and Process: urban sites and situations, hierarchy, centrality, central place 
theory. Political Geography: spatial manifestations of political behavior. Globel Prob- 
lems and Geogrephic Perspectives: natural resources and environments, cultural 
ecology, world political stability. 

Environmental Goals te be Facilitated: Upon completion of the teacher 
education programme, the teacher is expected to be able to... 

5. ... understand and communicate how man’s cultural activities (¢.9., religious, economic, 
political, soctal and others) influence the environment from an ecological perspective. 

13.... demonstrate the ability to analyze environmental issues and the essocioted value por- 
spectives with respect to their ecological and cultural implications. 

15.... demonstrate the ability to evaluate alternative solutions and associated value perspec- 
tives for importont fasues with respect to their ecological and cultural implications. 

16.... demonstrate the ability to identify and clarify parsonal value positlons related to impor - 
tant environmental issues and their associated solutions. 

i : Subsequent to the completion of this course, thy pre- 
service teacher should be able to... 

1. ... Communicate the relationship that exists between the geography of language and culture 
and on individual's attitude toward the environment. 

2. ... analyze human management practices (e.9., shifting agricultural practices, deforest-
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Allon, 14nd use management, fisheries management? with respect to their refationsmp to 
economic geography (i.e., human economic activity worldwide). 

3. ... communicate the relationship between industrialization (including economic 
development and resource ulilization) and the rise of specific environmental issues (e.9., 
resource management problems, nuclear waste disposal, air and water pollution, etc.). 

4. ... compere the growth of urban development with the rise of environmental issues (e.9., 
loss of agricultural lend, destruction of natural habitet ecosystems, loss of recreational 
resources, etc.). 

5. ... identify severel global environmental issues and evaluate solutions to these issues with 
respect to their impact on cultural institutions and ecological stability. 

INTRODUCTION TO SOCIOLOGY 

As @ component of general education, sociology is designed to help the preservice elemen- 
tery teacher learn about self ina social context os well about social institutions and problems. 
This introductory course ecqueints the student with the basic theories, the major scholers, the 
methodologies, and the various branches and sub-fields of this discipline. 

Special emphasis is given to a sub-field, the sociology of science. The consequences of 
modern science and technology for society will be explored. Discussion will focus on public 
policy, politics, the country’s socio-cultural and economic status in relation to science/tech- 
mology and their impact on environmental quality. 

: Introduction: Basic theories, branches and sub- 
fields. Research Methods: principles of sclentific methods vith reference to selected con- 
temporary problems in sociology. Basic Cencepts: social organization, culture, soclali- 
zalion, social groups, social stratification, collective behavior, social pathology, population and 
human ecology. Sectology of Science: science-rolated social issues (6.9., genetic manip- 
ulation, sexually transmitted diseases, toxic waste disposal, fetal research, etc.), tte relation- 
ship of sclonce/lechnology to education, religion, corporate enter prise, and notional security. 
Seclolegy of Enavirenmentel Movements: public opinion, organizations, institutions, and 
communications. Secial Pathology: social pathology defined, crime, poverty, drugs and 
alcoholism, prostitution, the impscts of selected population densities. Readings: Works by 
Robert iterton, Alfred North Whitehead, Thomas Kuhn, Albert Einstein, C.P. Snow, Gerald 
Holton, etc. 

EE : Upon completion of the teacher education pro- 
gramme, the leacher Ia expected to be eble to... 

5. ... understand and communicate how man’s cultural activities (@.9., religious, economic, 
political, social and others) influence the environment from an ecological perspective. 

7. ... (dentify e wide variely of local, regional, natlonal and international environmental 
{a9ues and the ecological and cullural implications of these issues. 

13.... demonstrate the obility to analyze environmental fasues and the associated value per - 
spectives with respect lo their ecological and cultural implications.
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15.... demonstrate the ability to evaluate slternative solutions and essociated value perspec- 
tives for important {ssues with respect to their ecological and cultural implications. 

17.... demonstrate the ability to evaluate, clarify, and change value positions in light of new 
information. 

x Subsequent to the completion of this course, the pre- 
service teacher should be able to... 

1. ... deseribe the social forces (e.9., religious, economic, political) which influence popule- 
tion growth or stability in the student's own nation. 

2. ... Select an environmental {ssue of personal concern and prepare 6 written report which 
communicates the human social octivities which influence the issue, describe a possible solution 
to the issue, and explain how that solution will impact human social institutions and behsvior. 

3. ... participate ina simulation which thoroughly explores an environmentel issue (e.9., 
human population growth, food production and distribution, the urbanization of prime farm- 
lend). Prior to the simulation, the student will generate 6 written stotement which expleins 
his/her stand on the issue. After selecting (or being assigned) a role, the student will conduct 
appropriste research and defend that role during the simulation. Subsequent to the simulation 
and related class discussion, the student will provide a written synthesis of the alternative 
positions which impinge upon the issue. 

PRINCIPLES OF ECONOMICS 

A basic understanding of the nature of economics and economic activity is essential to the 
general education of prospective elementary teachers. These preservice teachers should be able 
to relate the principles of economics to the operation of their country's economy. Similarly, 
they should be able to recognize the major influences of economic considerations in 
environmental issues. Both micro-economic and macro-economic principles are discussed in 
relation to the functioning of the major economic institutions and sectors of the economy. Where 
feasible, attempts should be made to relate basic economic concepts to environmental quality. 
The macro-economic issue of economic development {9 treated in light of domestic and 
international trade os well es fn the context of the local and global environments. 

Recommended Course Content: Scercity and the Economic System: examining 
the economic way of thinking ebout people’s behavior in an environment of scarce resources. 
Emphasis {9 placed on the interaction between theory and practical observation. Beste 
Hicre-Ecenemic Concepta: organization of production, the distribution of income, the rote 
of markets for lebor and capitel, analysts of resource allocation and income distribution. 
Hecre-Econemic Concepts: (he workings of the economy a9 4 whole are analyzed with 
emphasis placed on unemployment and inflation. Alternative government epproaches are ex- 
plored, Economie interaction between individual countries and the rest of the world, balance of 
paymants, exchange rate polley, foretgn investment, end the longer term macro-economic issue 
of economic development are discussed. Ecotegicel Consequences of Econemic 
Develepmeat. 

Environmental Coale to be Facilitated: Upon completion of the teacher 
education programme, the teocher 19 expected to be able to...
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5. ... understand and communicate how man’s cultural activittes (¢.9., religious, economic, 
political, social and others) iniluence the environment from an ecologicel perspective. 

3. ... Identify and communtcate the viable alternative solutions available for remediating cru- 
cial environmental issues a9 well as the ecological ana cultural implications of these issue. 

13... . demonstrate the ability to analyze environmental issues and the assoctated value per- 
spectives with respect to their ecological and cultural implications. 

Ob :_ Subsequent to the completion of this course, the pre- 
service elementary teacher should be able to... 

1. ... describe how man’s economic activities influence the environment, citing specific 
examples. 

2. ... examine and communicate how man's economic vay of thinking affects his behavior in an 
environment with increasingly scarce resources. 

3. ... cite specific economic functions of government (e.9., price stabilization, maintaining 
competition, the redistribution of income, the management of economically important and 
scarce resources) and relate these to specific environmental issues, providing examples of 
issues a3 well as governmental responses to these issues. 

4, ... apply the principles of both urban and rural economics to an analysis of environmental 
issues, ulilizing at least sore of the following practices in the analysis: zoning, agricultural 
practices, transportation, waste disposel, and energy use. 

5. ... identify specific environmentelly- related governmental policies which have important 
economic implications. Further, be able to deler ming and communicate whether these policies 
are ecologically sound. 

MATHEMATICS FOR ELEMENTARY SCHOOL TEACHERS 

This fs a content oriented - note mettods oriented - course in mathematics for preservice 
elementery teachers. The course covers e study of mathematics lopics the elementary teacher is 
likely to teach, with an emphasis placed on problem solving. 

Manipulatives and other hands-on activities are amphasized for a better understending of 
mathematical concepts. The use of computers {3 integrated in different topics throughout the 
course. Attempts should be made to infuse environmaital concepts in problem-solving situ- 
ations. 

Re : The Neture of Mathematics: introduction ta 
problem solving, patterns, inductive /deductive reasoning, conjecture, sequence, and problem 
solving strategies. Sets and Relations: operations and functions. Numeration Systems 
end Whole Numbers: addition and subtraction algorithms, mulliptication and division 
elgorithing, number bases. (ategere: operations, solving equations end inequalities. Mumber 
Theory. divisibility, prime/composite numbers, greatest common divisor, least common 
multiple, clock modular arithmetic. Retienel Numbers - Fractions: operations, proper 
lies, expunents. probability and Statistics: odd and mathematical expectations, counting
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mothods, statistical graphs, measures of central tendency. Informal Geometry: basic 
notions, plane figures, angles, networks, congruence, symmetry. Measurement: metric 
system, oress, volume, mass, lermperoture. Coerdinate Geometry: coordinate systemino 
plane, equations of lines, distance and midpoint formulas. Using the Computer to Solve 
Preblems. 

} : Upon completion of the teacher 
education programms, the teacher is expected to be able fo... 

12. ... apply the knowledge and skills needed to identify and investigate issues Cusing both 
primary and secondary sources of information) and synthesize the dats gathered. 

Sample Learner Objectives: Subsequent to the completion of this course, the pre- 
service elementary teecher should be able to... 

1. ... apply the concepts of probability and statistics in projecting population numbers, 
natural resource utilization, and other environmental content. 

2. ... solve word problems that involve pertinent environmental date, €.9., calculating the 
numbers of individuals resulting from three (3) generations of two-child farnilies versus 
three-child fomilies. 

3. ... construct and correctly interpret both bar and coordinate graphs depicting pertinent 
environmental date. 

FUNDAMENTALS OF COMMUBICATION 

Communication is 4 critically important tool in the general education of all college stu- 
dents. Its rote in the preparation of preservice elementary teachers cannot be ignored, Students 
are therefore exposed to the basic principles of communication and given training in interper - 
sonal communication skills, in small group dynamics, and in public communication. 

Communication concepts ere explained through examples drawn from actual experiences. 
The tools of gathering infor mation through primary and secomiary sources are mastered. Like- 
wise, students are trained in the process of interviewing, group dynamics, and responsible 
leadership. Students learn to carry on research prior to public speaking as well as how to 
construct and deliver 6 speech. Although students are relatively free in the selection of speech 
topics, they ara familiarized with environmental issues, given opportunity to clarify their 
values, to make value decisions, and to take environmental ection tn the form of informative and 
persuasive speeches. 

Recommended Course Content: Basic Principles of Communication: the need 
for communication skills, elements of communication, interpersonal communteation, perception 
and self-concept, the listening process, verbal end nonverbal communication. laterpersonel 
Communication: interparsonal needs, self-disclosure, retationship steges, models for con- 
flict resolution, the interviewing process. Small Group Oynamics: characteristics of small 
groups, groop vs Individual in problem resolution, group strategies, leader ond participant 
responsibilities, leadership styles. Public Communicetion: topic selection, use of personal 
experience, interviews, library research, organtzing and outlining (he speech, speech delivery, 
informative speech, persuasive speech, dedate,
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b : Upon completion of the teacher 
education programmine, the teacher is expected to be able to... 

12.... apply the knowledge and skills needed to identify and investigate issues (using both pri- 
mary and secondary sources of information) and synthesize the date gathered. 

13.... demonstrate the ability to analyze environmental issues and the associated value per - 
speclives with respect to their ecological end cultural implications. 

16.... demonstrate the ability lo identify ond clarify personal value positions related to impor- 
tant environmental issues and their associated solutions. 

17.... demonstrate the ability to evaluate, clarify, and change value positions in light of new 

information. 

20.... demonstrate the ability to apply one or more cilfzenship sction skills for the purpose of 
resolving or helping to resolve one or more environmental issues. 

Sample Learner Objectives: Upon completion of this course, the preservice teacher 

should be able fo... 

1. ... identify and Investigate environmentel issues using both primary snd secondary sources 
of information. Among the skills to be evaluated would be: (a) the ability to effectively use the 
interview process of gathering information about en environmental issue, and (b) the ability to 
conduct library research on environmental issues tn preparation for making an informative/ 
persuasive speech. 

2. ... analyze environmental issues and identify the “players” involved tn the issues, the 
players’ bellefs/positions, end their associated value perspectives. Further, the student should 
be able to communicate and debate the cultural and ecological ramifications of players’ 
beliefs/positions and values. 

3. ... formulate ond deliver 4 persuasive speech on en environmental topic. The speech should 
clearly describe (he student's stand on the issue and should provide logical justification for that 
stand. 

GENERAL PSYCHOLOGY 

This course introduces the prospective elementary leacher to the field of psychology. The 
different components of psychology are presented o9 (hey relate to five main questions: how do 
humans act, how do they know, how do they interact, how do they develop, and how do they differ 
from each other? 

To provide intellectual cohesion, each topic fs considered against the backdrop of one or 
{wo mojor ideas that could serve 49 an organizing and unifying framework. Several major 
thames cut ecross the different topics. All Involve variations on the (win controversies of 
nature versus nurture and psychological atomism versus organization. 

Rg C t Introduction to Psychelogy: looking at psycho- 
logical phenomens from various perspectives - a9 mente) acts, a3 overt behavior, es reNections 
of underlying psychological processes, as social interactions, a9 manifestations of development,
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Action: biological beses for behavior, motivation, learning. This part focuses on overt 
behavior ond ils physiologicel roots. Cognition: sensory processes, perception, memory, 
thinking, language. This section is concerned with what humans know, how they come to knoy il, 
and how this knowledge is retrieved from memory, transformed through thinking, and commun- 
icated by language. Social Behavior: the biological basis for sociol behavior, social psych- 
ology, Freudian psychology. This part deals with behavior as ft occurs {n 4 social context, not 
merely 8s ection but es interaction. The factors that determine social behavior are explored. 
Development: general issues, cognitive development, lenguage ecquisilion, social develop- 
ment. Freud's theories provide a link to this section on human development. Individual dif- 
ferences: the nature and measurement of intelligence, personality assessment, psyctopath- 
ology. This lest section focuses on the ways in which humans differ from each other. 

All of these topics are explored from the standpoint of each individual student's behavior 
$0 that he/she better understands his/her own behavior and the ways in which it can be modif- 
ied. 

[Hote: Because the content of an introductory general psychology course denotes 
ne direct linkage with the goals being used in this document, vo listing of EE 
goals appeers here. Similarly, no learning objectives ere incluied. tlowever, 
{t is possible for instructers to produce learner Gijectives vhich are related to 
EE fer specific instructional circumstances. For example, instructors familiar 
with the prychological roots of environmentel behavior mag wish to focus some 
aitention on this topic vith the concurrent use of one or more learner objec- 
tives for this epplicetion. Thus, the omissfon of goals and objectives here 
should not preclude en environmental infusion where circumstances varrant,] 

PERSONAL /ENYIRONMENTAL HEALTH 

This course enables the preservice elementary teacher to acquire knowledge, skills, and 
allitudes necessary to develop and maintain healthful living and to explore approaches to teach- 
ing health in the elementary grades. Human beliefs and values are emphasized os they relate 
to personel health habits end environmental health topics. 

ourse Content: Health es @ Total Concept. Personal 
Physicel Health: human physiology, aerobics, cardiovascular fitness, nutrition, weight 
control, strength and endurance, flexibility, sound health habits and the bases for (hem. 
Hentel Health: psychological concepts, principles of human needs, mentel health problems, 
keys fo monte) health. Envirensmmatel Health: environmental variables affecting human 
health, environmental diseases including birth defects and cancer, toxic substances fn the 
environment including tead, asbestos, mercury and PCBs, the Impact of pesticides on man and 
(he environment, food quality, food contaminants, diseases caused by food, atmospheric 
pollution, acid rain, sources of air pollution and health implications, noise pollution, effects of 
noise on health, water supply problems, groundwater contamination and associated health 
problems, sewage disposal and treatment, maintotning quality drinking water, hazardous wastes, 
solid wastes, resource recovery 49 6 partlul solution to solid waste problems, the rote of human 
Values In environmental health (saves, responsible human behavior and environmental health. 
The Need for Environmental Health Educetion. Methods. Health-Related 
Careers.
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als t ed: Upon completion of the teacher education program, the 
teacher 18 expected to be abie to... 

6. ... understand and communicate how en individual's behaviors impact on the environment 
from an ecological perspective. 

10.... understand the roles played by differing human beliefs and values in environmental 
issues and the need for personal values clarification as an important part of environmental 
decision making. 

l.... understand the need for responsible environmental action in the solution of environ- 
mental issues. 

13.... demonstrate the ability to analyze environmental issues and the associated valve per- 
speclives with respect to their ecological and cultural implications. 

Sample Learner Objectives: Upon completion of this course, the preservice teacher 
should be able to... 

1. ... prepare a synthesis of no less than six salient human behaviors which impinge negatively 
onenvironmental health concerns and the consequences of these behaviors. 

2. ... evaluate and communicate the extent of public awareness 43 9 result of various medis 
presentations of environmental health issues and solutions, ¢.g., effects of smoking in public 
oreas, the attention drawn to the AIDS epidemic in North America, environmental health issues 
associated with toxic waste disposal. 

3. ... design and administer o survey instrument to assess public beliefs and values relative to 
6 serious environmental health issue. Subsequently, the student will be expected to interpret 
and communicate the results of the survey. 

4. ... communicate the effects of human population dynamics on serious environmental 
problems such as air pollution, noise pollution, sewage disposal, water quality, the sccum- 
ulation of solid and hazardous wastes, use of pesticides, desertification, loss of species 
populations, ete. 

5. ... deseribe the health implications of hunger and discuss (both pros and cons) commonly 
communicated solutions such 9: (1) expanding the amount of lend being cultivated, (2) 
Obteining more protein from the sea, (3) reducing the loss of food by improving handling and 
storage techniques, (4) Increasing food yields per acre, and (5) reducing numbers of human 
beings in order to reduce demand for food. 

SCIENCE PROCESS FOR TEACHERS 

With the emphasis being placed on sclence process skills at the elementary school tevel 
and with the growing swareness of the need for issue investigation skills, (he science process 
course looms important for the training of elementary teachers. This course altempts to do 
several things thoroughly: (1) it introduces (he student to the sctence=lechnology-soctely 
(STS) relationships, (2) it provides Indepth training in both basic and Integrated sclence pro- 
cess skills, (3) it provides training in issue fnvestigation skills, and (4) it damands the 
application of both eels of skills by the prospective teacher.
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: The Philosophical Basis of empiricism. A 
Rationale for Instruction in Science Process. Modern Instructional Goals for 
Science: meeting personal needs of students, coping with ccience-releted social issues, 
academic preparation, nd awareness of careers in science. Science Process Skills: the 
basic sclence process skills defined, modelled, and applied (e.9., observing, inferring, 
classification, measurement, operationally defining), integrated process skills defined, 
modelled, and applied (e.g., hypothesizing, designing experiments, conducting experiments, 
recording ond interpreting date). Issue Investigation Skills: the skills needed for 
effective issue investigation defined, modelled, and applied (e.9., identifying issues, analyzing 
issues to identify “players”, beliefs and values, writing research questions, using skills 
essocioted with date collection vie secondary sources, using skills associated with date collection 
vie surveys, questionnaires, and opinionnaires, recording date, interpreting date, drawing 
conclusions). Investigating Issues: the autonomous investigation of a science- related social 
issue (¢.9., snenvironmental issue), reporting of issue investigation to peers. 

EE Goals to be Facilitated: Upon completion of the teacher education pro- 
gramme, the teacher is expected to be able to... 

9. ... understand the need for issue investigation and evaluation as prerequisite to sound 
decision making. 

I... understand the need for responsible citizenship action in the solution of environmental 
issues. 

12.... apply (he knowledge and skills needed to identify and investigate issues Cusing both 
primary and secondary sources of information) and synthesize the date gathered. 

13.... demonstrate the ability to enelyze environmental issues and the associated value per- 
spectives vith respect to their ecological and cultural implications. 

14.... demonstrate the obility to identify alternative solutions for important issues and the 
volue perspectives sssociated with (hese solutions. 

15.... demonstrate the ability (o evaluate alternative solutions and associated value perspec- 
lives for important issues with respect to their ecological and cultural implications. 

19.... evaluate selected actions in light of their ecological and cultural implications. 

¢3; Subsequent (o the completion of (his course, the pre-~ 
service teacher should be able to... 

1. ... demonstrate the ability to thoroughly analyze an environmental issue and identify and 
communicate: (9) the isoue itself, (b) the “playars®, (c) the players’ bellefs/posttions, and 
(d) the players’ values. 

2. ... demonstrate an ability to autonomously investigate @ sclence- related social issue and 
exportly communicate that issue to ofhers. 

3. ... Communicate the alternative solutions avatlable for solving an environmental issue 
03 well a9 (he velus perspectives essocteted with those solutions. 

4. ... communtcate the ecological and cultural implications of the alternative solutions pro- 
posed for environmental issues.
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5.... demonstrate an ability to design and odiinister o valid questionnaire or opinionnsire. 

INTRODUCTION TO LITERATURE 

This course focuses on the development of skills which will enable the student to move 
froma literal to a symbolic understanding of the various literary genres. Similarly, it will 
nurture and develop on appreciation of literature ina variety of forms. Students ore introduced 
to nvajor forms of literature: poetry, drama, and fiction, end to techniques of critique ond 
analysis. These techniques are applied es the course surveys literary selections from national 
and world literature (classical and modern). 

Recommended Course Content: Poetry: forms, theories, techniques, critiques. 
Sample poems from country/world. Examples: “Stopping by Woods ons Snowy Evening”, 
“Western Wind", “A Road Not Taken”, some Japanese haiku. Drama: forins, theories, tech- 
niques, critiques. Sample drama from country/world. Examples: Shakespeare comedy/trag- 

edy/history, Homer's Iliad, tales from national folklore. Fiction: short story, novella, other 
forms of prose, theories, techniques, critiques. Examples: “The Necklace”, “Light in August”, 
“The Tree of Knowledge”, “The Great Expectation”. 

[Note: This course does not eastly lend itself to the infusion of the EE goals used 
in this document. It could prove influential, however, in the development of 
eavirenmental sensitivity (see Part | of this document for a complete discussion 
of environmental sensitivity). The literature instructor is urged to utilize the 
reading, analysis, interpretation and discussion of literary works which evoke 
positive feelings tewerd the ervironment.]) 

TEACHER EDUCATION COURSE DESCRIPTIONS 

THE STUDY OF TEACHING 

The introductory course fn the professional education component of e teacher education 
programme should facititate a structured overview of teaching and learning. Such structure 
should involve the student of teaching in classroom components (information processing, 
reflecting, discussing), 09 well os In oxperfential components (observing, participating, 
discussing). 

The classroom component should focus on what research says about the knowledge base 
concerning (he four elements of the leaching/learning situation: the teacher, the learner, the 
contant/orocess, and the context in which these three interact. The expertential component 
should likewise focus on these same four elements, but from the viewpoint of observing actual 
classroom practice. Within this framework, an integrated preview of Human Growth, 
Development and Learning; Classroom Management end Motivation: Organizing end Directing 
Instruction; Evaluation of Learning and Teaching; and School and Soolely should be provided. 

While both classroom and field components are cructal to facilitating the development of 4 
framework for the study of teaching, thts inilial course should draw heevily on the expertential 
inorder to focilitate the development of a critical thinking attitude toward teaching and learning.
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The major goal for The Study of Teaching, then, is to fecilitate the development of students who 
are both reflective and analytical about their field experiences. This goal {s based on the 
premise that, 

.. we benefit from our experiences by preparing for and reflecting 
on them. Preparation opens our eyes to the social and personal back - 
grounds of the people with whom we work. Reflection enables us to 
consider the consequences of our actions in Hght of our past experiences 
and the ideas derived from our formal study of education. Together, these 
two otivities increase our ability to work ine thoughtful and eppropriate 
manner rather than merely repeating mindlessly the practices of past 
teachers (Posner, 1985). 

Recommended Course Structure: Students would meet weekly ina classroom setting 

(weeks 1-16) to reflect on ond discuss the information gained from their readings and field 
experiences. These would (ypically be one hour sessions near (he end of the week. Students 
would also spend one full day per week (weeks 3-15) ina clinical school working with the 
Clinical Coordinator (CC) and Cooperating Teasher (CT), participating in all of the activities of 
8 typical school day in which the CT participates, In addition to the typical classroom activities 
planned with the CT, several structured activities must be completed during the field 
expertence. For each of these structured activities, the students will write 4 daily log in which 
they record events and personal reactions. The logs provide an opportunity to keep track of 
events and to reflect privately on the personal and public meaning of these events. 

Recommended Structured Field Activities: Walk Around the School: Walk 
around the school, inside and outside; become familiar with the atmosphere of the school in 
classrooms, library or learning center, cafeteria, playground; note what students do in the 
halls, types of bulletin boards, condition of the facilities. Observing and Talking With 
Students: What is the composition of the student population? What are the students’ attitudes 
toward school? What do they feel their parents’ attitudes are toward the school? Classreom 
Map: Sketch, to scale, the clessroom; identify instructional technology available to support 
instruction; note the usual location of the teacher {nthe classroom, the usual ectivilies in 
which the teacher engeges, the usual location of students in the clessroom, and the usual 
octivities in which the students engoge. Conversation With the Cooperating Teacher: 
What student diversity exists fn the classroom? What does the community expect of the school ? 
What classroom management strategies are critical to student learning? What are the CT's 
perspectives and beliefs on teaching? How will the CT and the preservice teacher vork 
together? Observing Students During Instruction: What students arrive in the 
classroom in groups, alone? How do the groups and/or individuals interact? What individuals 
play key roles in relations among students, with the teacher, in farms of lesson Now? 
Teeching @ Lesson: Plan with thoCT a specific topic and date for teaching a lesson; complete 
e preliminary lesson plan and discuss it with the CT; refine and teach; analyze the effectivensss 
of the lesson. Observing Other Classes: Yisit other classrooms in the school and note the 
similarities and differences which exist in relation to the CT's class. 

[Wete: Because the content of an intreductery teaching course denotes no direct 
application ef the EE geele being used in this document, no listing of geals 
appears here. Similarly, ne learning ebjectives are included. tlewover, it may 
be possible for instructors te preduce learner abjectives which ere related te 
EE for epecific instructional circumstances, end the reeder is enceureged (eo do 
se. Thus, the emission of geals and objectives here should not preclude an 
environmental infusion where circumstances werrant.]
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READING METHODS 

This course focuses on the teaching of developmental reading in the elementary school and 
views reading a3 a holistic and meaningful process. Aspects of corrective reading instruction 
are also included. An important feature of this course is its emphasis on research findings. A 
review of pertinent research accompanies the introduction of each main topic and presents 
findings which are useful in the development of 9 successful elementary reading programme. 

Cou : Jatreduction: 0 framework for understanding and 
teaching resding. Appreaches te Reading Instruction: the besal reader spproach, the 
language experience approach, the individualized reading approach, other approaches as deemed 
necessary. Orgenizing and Managing Reading Instruction: managing a reading 
Programme, organizational plans and grouping strategies, directed reading lessons, discipline. 
Reading Readiness: sssessment of reading readiness, teaching reading readiness. Sight 
Words and Basic Sight Words: lists of basic sight words, assessing students’ knowledge of 
Sight words, teaching basic sight words. Decoding Skills: configuration clues, context clues, 
phonics, structural analysis, efficiency skills, dictionary skills. Comprehension and 
Vocabulary Skills: assessing comprehension, sssessing knowledge of vocabulary, teaching 
comprehension and vocabulory. Centent Area Reeding Instruction and the Study 
Skills: reading to learn, teaching reading in the content areas, applying study skills. 
Analysis of Oral Reading Errors: oral reading 93 diagnosis, shorthand method of 
marking oral reading errors, students’ oral reading errors and how to correct them, analyzing 
{he meaning of coded reading passeges. Matching Children with Reading Materials. 
Suatained Silent Reading. Exceptional Students: teaching the problem reader, 
teaching the gifted student, teaching the student who speaks 9 different dialect, mainstreaming. 
Reading Instruction ~ its History and its Future: 4 history of reading instruction, 
becoming better reading teachers in the future. 

(Mote: Because the content of @ reading methods course denotes no direct linkage 
with the EE geale used in this document, neo listing of EE goals appears here. 
Stmtlerly, a0 learning objectives are included. However, the reading skill 
instrection dealt with in this course is crucial te avereness and investigation 
okills and it may be possible for instrecters te preduce leerner objectives 
which are related to EE for specific instructional circumstences. Thus, the 
emission of goals and objectives here should net preclude en environmental 
infusion where circumetances varrent.) 

CHILDREN'S LITERATURE 

The pur pose of this course {9 to provide e survey of children’s Hlerature which 
encourages an awareness of and apprectation for the various genres. The preservice elementary 
teachvr explores e wide renge of examples from the past and contemporary scenes and critiques 
{hod works following discusston of what constitutes “good” children’s literature. Attempts are 
made to cover various genres and examples ere provided for younger, middle, and older age 
groups. 

Literature can be useful in promoting e sensitivity toward the environment and its 
problems and in providing information on environmental issues. [tis certainty to the benefit of
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the preservice teacher to become familie with literary works vhich are appropriate for those 
purposes. (Note: Where appropriate, xamples are provided of authors and literary works 
which might pronvote environmental sensitivity and issue awareness.] 

Recommenced Course Content for Children’s Literature: Introduction: 
definition, understanding children, standards for evaluating books, history of children’s books, 
books for the very young. Felk Tales: theories, kinds of folk tales, elements of folk tales. 
Fables, Myths, and Epics: parables, proverbs, epic and hero tales, types and sources of 
myths. Medera Fantasy: fantasy with folk tale slements, tales of pure imagination, modern 
stories of talking beasts, humorous fantasy, science fiction. Examples: Bradbury's The Sound of 
Thunder, Geisel's The Lorax, Lewson’s Rabbit Hill and The Tough Winter. Poetry: elements 
of good poetry, selecting poetry for children, enjoying poetry. Examples: Bierhorst's Inthe 
Trail of the Wind: American Indi ms and Ritual Orations, Fisher's “Sun Prints”, Jones’ 
The Trees Stand Shining, Larrick’s Green is Like 9 Meadow of Grass, Lewis’ Of This World and 
The Wind and the Rain, Rosetti's “The Caterpillar”. Modern Fiction: criteria for realistic 
stories, stories about minority groups, stories about children in other countries. Examples: 

Burnford’s The incredible Journey, Byar’s The Midnight Fox, George's Julie of the Wolves and 
My Side of the Mountain , Rawlings’ The Yearling, Yeshima’s Crow Boy. Historical Fiction: 
early writers, books for children of different ages. Biegrephy: biography as history, 
biography s the individual, biography as literature, blography for children. Informational 
Beeks: criteria for evaluating informational books, major authors. Examples: Darling's The 

Gull’s Wau, Drummond's The Population Puzzle, Hahn's Recucling, Kavaler's Dangerous Air, 
Naverre’s Our Noisy World and The World You Inherit: AStoryof Pollution, Pringle’s The 

Te a ee Feral: Tame Animals Gone Wild, 
Follow a Fisher, Lives at Stake: The Science and Politics of Environmental Health, Nuclear. 
Power: From Phusics to Polilics, and What Shall We Do With the Lond? Bringing Children 
and Books Together: patterns of response to literature, introducing literature to children. 
Isswes: censorship, research, computers, mainstreaming, internationalism in children’s 
literature. 

[Nete: This course dees not lend itself casily te the infusion of the EE goals used 
in this decument, therefore no listing of those geals or sample learner 
objectives appears here. This course might preve influential, hewever, in 
femiliorizing the preservico teecher with children’s literature appropriate for 
developing eavironmental sensitivity and issue awareness.) 

HUMAN GROWTH AND DEVELOPHENT 

‘Ths course provides on introduction to educational psychology for the prospective 
teacher. Educational psychology is approached a9 an applied discipline dealing with the nature, 
outcomes, and evaluation of classroom learning and instruction. Thus, the course focuses on 
those findings, concepts, and principles from psychology which are helpful in understanding and 
focilitating classroom learning. Major theories in human development and learning ere 
reviewed and their application to the elementary school classroom are discussed and modelled. 

Recommended Couree Content: Development and Learning: principles of human 
devolopment, mejor learning theories: (1) cognilive development, (2) conditioning epprosches 
to learning, and (3) skill building in the classroom. Personal end Sectal Development: 
humanistic psychology and the affective domain, motivation and classroom instruction. Student 
Variables: intelligence and creativity social class, race and (he disadvantaged, sex differences
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and gender-role development, special education and exceptional children. Classroom 
Instruction: teacher charocteristics and classroom climate, objectives, planning ond 
evaluation, testing and grading in the classroom, discipline ~ psychological approaches. 

[Mete: Because the content of this course denotes no direct linkage with the EE 
goals used in this decument, no listing of EE goals appears here. Similarly, no 
learning objectives are included.) 

CHILD PSYCHOLOGY 

A good background in child psychology is critical to the preparation of preservice 
elementary teachers. Acquiring 6 genuine understanding of how a person develops into a unique 
human being is certainly prerequisite to the successful implementation of the educational 
process. Hopefully, the students vill clearly understand the complex and dynamic process of 
development in children and adolescents, and will coms to 6 realization that development, like 
education is a human process. 

This course provides broad and salient coverage of human development from birth to 
adolescence. The structure of the course offers topical organization within 4 generally 
chronological framework. This organization reflects the interrelationship of all aspects of 
development. 

Recommended Course Content: Introduction: studying human development, 
methods of research, theories of development. Beginnings: genetics, prenatal development and 
birth. The First Two Years: physical development (development of the nervous system, 
sensory and motor development, nutrition and weaning), cognitive development (perception, 
cognition, behavioral learning, lenguage acquisition), psychosocial development (emotions, 
temperament, personality, attachment formation, the emergence of autonomy). The 
Prescheel Years: physical development (brain and body, motor skills, gender differences), 
cognitive development (thinking, language, relationship between language and thought, 
perception), psychosocial development (theories, relationships with others, gender 
development). The Middle Years: physical developinent (height and weight, motor 
development, health ard illness, effects of physical growth on thinking and feeling), cognitive 
development (concrete operational skills, styles of thinking, language, intelligence, moral 
development, cognitive and social development), psychosocial development (age of industry and 
achievemant, peer relationships, family, sanse of self). Adolescence: physical development 
(hetght and weight, puberty, psychological effects of physical growth, health), cognitive 
development (cognitive viewpoint, information- processing viewpoint, psychometric viewpoint, 
soctal cognition viewpoint), psychosocial development (individuation and identity, soctal 
relationships, sexuality, special problems, the emerging edult). 

[Mete: Because the content of child psychelegy denotes no direct linkage vith 
the goals being used in this decument, ao listing of FE goats appears here. 
Stenilarly, ne learner objectives ere included. However, itis possible for 
instructers te preduce learner objectives which are related te EE fer specific 
instructional circumetences. Fer exemple, eavirenmentel ideas could be 
iacer porated in a discussion of social cognition in children and edelescents. 
Similarly, case studies and ether examples which fecus on ecavireamental 
concerns could be utilized in discussions on the development ef moral judgment, 
political ideas, and religious bellefs.]



49 

LANGUAGE ARTS METHODS 

Language learning is critical as a tool for all learning and teaching. This course fs 
designed to help preservice elementary teachers conceptualize the importance of language 
learning and to develop an appreciation for varied forms of expressive and receptive language in 
a multicultural and/or global society. Students are exposed to major theories of language 
learning and the curriculum approaches which grow out of them, and are given opportunities to 
develop skills in planning language arts instructional units. This course will emphasize vritten 
and oral language, and seeks to help students improve their own skills os they develop 
proficiencies 63 language arts instructors. 

As a component of an environmentelized teacher education programme, this course will 
provide students with opportunities to research, critically analyze, and synthesize written and 
visual information on environmental issues. Additionally, preservice elementary teachers will 
analyze, develop, and implement language arts instructional units. 

Recommended Course Content: Geals of Language Arts Education: Theories of 
Languaye Learning, i.e., cognitive, sociel/cultural, whole language. The Mechanics of 
Language. The Precess of Writing. Speech and Debate. Literature as Discourse. 
Peetrg and Symbelism. Teaching Language Arts: teaching the mechanics of language, 
research skills in the language arts curriculum, developing listening skills, 
planning/implementing/eval vating instruction, setting up the language arts classroom. 
Selecting and Using Teaching Methods: textbooks, non-text material 

Eavironmente] Goals te be Facilitated: Upon completion of the teacher education 
programme, the teacher is expected to be able to... 

12. ... apply the knowledge and skills needed '0 identify and investigate issues (using both 
primary and secondary sources of information) and synthesize the date gathered. 

21, ... demonstrate the ability to effectively implement instructional materials designed to 
assist the development of environmentally literate students, f.¢., students who are both 
competent with and willing to apply critical environmental knowledge and skills. 

Sample Learser Objectives: Subsequent to the completion of this course, the 
preservice teacher should be able to... 

1. ... utilize library reference skills in ihe investigation of on environmental issue, produce 3 
written report of the investigation and orally present its results to class members. 

2. ... givens proposed solution to an environmental issue, thoroughly investigate the 
ecological and socio-cultural implications of the solution and participate in public debate over 
the issue and proposed solution. 

3. ... design on instructional unit which incorporates literary works (short stories, poems, 
speeches, etc.) and which car be used to build en empathy and sensitivity toward the environ- 
meant and its releted problems /issues.
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CLASSROOM MANAGEMENT AND MOTIVATION 

This course focuses on classroom management skills ~ that complex set of behaviors which 
the teacher uses to establish and maintain classroom conditions that will enable students to 
achieve their instructional objectives efficiently. In this sense, classroom manajement is 4 
major prerequisite to effective instruction. The purpose of the course is to enable the 
preservice teacher to cope more effectively with classroom management problems by helping 
him/her to more fully understend the management dimensions of teaching. A numter of models 
are examined and opportunity is provided to apply these models to problems which are likely to 
be encountered by the elementary teacher. Methods of evaluating the success of classroom 
management strategies are also presented and discussed. 

Recommended Course Content: Classroom Management as a Process: 
definition and purpose, specifying desirable classroom conditions, analyzing existing classroom 
conditions, selecting and utilizing managerial strategies, assessing managerial effectiveness. 

Management Models: the Kounin model - withitness, alerting, and group management; the 
Heo-Skinnerian model - shaping desired behaviors; the Ginott model - addressing the situation 
with sane messages; the Glasser model - good behavior comes from good choices; the Dreikurs 
model - confronting mistaken goals; the Jones model - body language, incentive systems, and 
providing efficient help; the Canter model - assertively teking charge. Evaluating 
Managerial Effectiveness: teacher /student tehavior as perceived by the teacher, 
teacher /student behavior o3 perceived by the student, teacher /student behavior 43 perceived by 
on independent observer. Building Classroom Management: a personal system, 4 
classroom system, @ school wide system. Perontal (avolvement: parental expectations, 
communicating with parents, enlisting parentel support. 

(Mote: Because the content of this course denotes no direct linkage with the EE 
goals used in this decument, no listing of EE goals appears here. Simtlerly, no 
learning objectives are included.) 

ORGAHIZING AND DIRECTING INSTRUCTION 

Many professionals believe that this course (or a similar one) is the heart of the teacher 
education program (TEP). Well it might be because ft serves to focus the preservice teacher on 
the main tesk of the teacher - instruction. Given this situation, it {9 critical (o make certain 
that key elomeants of the instructional ect are introduced and taught effectively. Thus, this 
course Will focus on goals of Instruction, models of instruction, instructional (learner) 
objectives, evaluation of instruction, the major taxonomies, instructional methodologies, 
inquiry in the clessroom, simulations, the use of the microcomputer, ete. 

Recommended Couroe Content: Using Goals te Guide Instructional Decisions: 
curriculum and its relation to goals, assessing the validity of goals, goals needing emphasis, 
formative and summative evaluation of goal acquisition, national and local impact on goals. 
Planning for Successful lnstruction: teaching models for use in the elementary school, 
the General Teaching Model (GTM), the transition from goals to objectives, performance 
objectives (components, problems, examples), (he role of preassessment, instruction, 
evaluation. Sequencing Instruction; Texenemios and Their Use: Bloom's Texonomy 
(from knowledge to evaluation), using Bloom's Taxonomy to plan instruction, taxonomies in the 
affective end psychomotor domains. Asking Questions; Olecussion in the Classroem: 
planning for discussion, small group discussion, the classroom environment, selecting the
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topics, motivation, evaluation. Inquiry: basic processes involved in inquiry, guided inquiry 
(discovery), models of inquiry, the teacher's role in inquiry, real problem solving, issue 
investigation and evaluation. Simulation: purposes of simulation, types of simulation, 
designing simulations for local application. The Micrecemputer; Classroom 
Hanegement; The Rele of Discipline in Teaching. 

Eavironmental Goal te be Facilitated: Upon completion of the teacher education 
programme, the teacher is expected to be able to... 

21. ... demunstrate the ability to effectively implement instructional materials designed to 
assist the development of environmentally literate students, f.e., students who are both 
competent and willing to apply critical environmental knowledge and skills. 

Sample Learner Objectives: Subsequent to the completion of this course, the 
preservice teacher should be able to... 

1. ... communicate, defend, and apply the first four goal levels associated with environmental 
education (literacy). 

2. ... plane unit of instruction in EE using The General Teaching Model. 

3. ... develop, implement, and evaluate an effective environmental simulation. 

4. ... implement environmental issue instruction in the elementary school classroom in 
problem solving mode. 

5. ... analyze issue investigation in terms of the levels of Bloom's Taxonomy being ulllized by 
students. 

MATHEMATICS METHODS 

This methods course focuses on the major mathematical concepts and skills which are 
likely to be taught in the elementary school. (t 1s designed to be taken after preservice students 
have acquired 6 broad understanding of mathematics concepts and numerary skills through 
mathematics content courses. The psychological bases of mathematics education are explored as 
students examine eppropriate concepts and practice various approaches to mathematics 
Instruction. Major emphasis fs ploced on manipulatives and other learning aids. 

Critical thinking skills are als stressed as students develop mathematics lessons 
incorporating problem solving skills. Where feasible, problems ore posed in an environmental 
context. 

Recammonded Course Content: fatreduction: the nature of mathematics, the 
objectives of mathematics education, mathematics in the elementary school. Psgchelegicel 
bases of Methematics Education: Piaget, Bruner, Dienss, Gagne, Skinner. Mathematics 
Concepts and Processes: number theory, besic fects, geometry, measurement, place value, 
whole number algorithms, number patterns, rational numbers, problem solving, computer use. 
tastrectionel Appreaches: discovery, deductive teaching, diagnosing error patterns, 
mathematics literature, demonstration, Planning Instruction: lessons and units.
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Implementing wand Evaluating Instruction: peer teaching and/or microtesching, 
evaluating student performance, using standardized tests. 

Eavirenmental Geals to be Facilitated: Upon completion of the teacher education 
programme, the teacier is expected to be able to... 

12. ... apply the Knowledge and skills needed to identify and investigate issues (using both 
primary and secondary sources of information) and synthesize the date gathered. 

21. ... demonstrate tha ability to effectively implement instructional materials designed to 
assist the development of environmentally literate students, f.e., students who are both 
competent with and willing to apply critical environmental knowledge and skills. 

Sample Learner Objectives: Subsequent to the completion of this course, the 
preservice teacher should be able to... 

1. ... utilize mathematical problem solving skills to interpret ond find solutions to story 

problems related to environmental content. 

2. ... graphically display and communicate date related to environmental content, e.9., 
fluctuations in the size of @ species population, amount of a particular resource (coal, oil, trees, 
etc.) consumed ona national leve! within a specified period, daily measurements of litter 
generated within the school, etc. 

3. ... identify a specific grade level and generate a set of five (5) word problems which utilize 
content assoctated with discrete environmental issues and which are appropriate for use by 
students at that grade level. 

SOCIAL STUDIES METHODS 

The area of soctel studies 19 4 broad and diverse one with many approaches and purposes. 
Preservice elementary teachers should acquire an understanding of this breadth, as well 43 9 
grasp of the issues and concerns facing elementary social studies teachers today. 

Since the teacher of social studies must deal with citizenship education, this course ts 
ideal for infusing those skills and attitudes prerequisite to responsible citizenship fn the 
environmental dimension. Thus, this course provides students with opportunities to engage in 
environmental decision-making and action, and to plan for instruction which will, in turn, 
develop responsible citizenship within their own students, 

(Mote: It is obvious that e seciel studies methods course is a critical 
component ine curriculum designed te prepare envirenmentellg-competent 
clementary teachers. Vhis becomes apparent when ene reads the list of 
wet goals that cen be feciliteted through a social studics methods 
course. 

Recommended Cow i; Essentials of Sectal Studies: definition and 
Goals, ossential skills of the social studies, methods of research in the social studies. The
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Seciel Science Disciplines: history, geography, political science, economics, psychology, 
anthropology and sociology. The Secial Studies Skills: acquiring information, organizing 
and using information, interpersonal relationships and social participation. Teaching Social 
Studies: developing concepts, using inquiry, planning/implementing/evaluating instruction, 
setting up the social studies classroom. Selecting and Using Teaching Materials: 
textbooks, non-text materials, computer. Secial Studies and Special Issues: dealing with 
controversial issues, analyzing issues inorder to identify the people involved, their beliefs, 
and their values, issues associated with intercultural education, issues facing the global 
community, science-related social issues, values/moral education. Secie) Studies as 
Citizenship Education: the charecteristics of responsible citizenship, global citizenship, 
critica] thinking, decision-making, responsible citizenship behavior. 

Environmental Goals to be Facilitated: Upon completion of the teacher education 
programme, the teacher is expected to be able to... 

7. ... identify o wide variety of local, regional, national, and international environmental 
issues and the ecological and cultural implications of these issues. 

8. ... identify and communicate the viable alternative solutions available for remediating 
crucial environmental issues os well as the ecological and cultural implications of these various 
solutions. 

9. ... understand the need for environmental issue investigation ond evaluation as prerequisite 
to sound decision making. 

10.... understand the roles played by differing human beliefs and values in environmental 
issues and the need for personal values clarification a3 an important part of environmental 
decision making. 

11.... understand the need for responsible citizenship action in the solution of ervironmental 
issues. 

12.... apply the knowledge and skills needed to identify and investigate issues (using both 
primary and secondary sources of information) and synthesize the date gathered. 

13.... demonstrate the ability to analyze environmental issues and the associated value 
perspectives with respect to their ecological and cultural implications. 

14.... demonstrate the ability to identify alternative solutions for important issues and the 
value perspectives associated with these solutions. 

15.... demonstrate the ability to evaluate alternative solutions and associated value 
perspectives for important issues with respect to their ecological and cultural implications. 

16.... demonstrate the ability to identify and clarify personel value positions related to 
important environmental issues and thelr assoctated solutions. 

17.... demonstrate the ability to evaluate, clarify, and change value positions in light of now 
information. 

16.... demonstrate a competence with o variety of citizenship action skills from the following 
categories of skills: persuasion, consumerism, political ection, legal action, and ecomanagement.
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19.... evaluate selected actions in light of their ecological and cultural Implications. 

20.... demonstrate the ability to apply one or more citizenship action skills for the purpose of 
resolving or helping to resolve one or more environmental issues. 

21.... demonstrate the ability to effectively implement instructional materials designed to 
assist thy development of environmentally literate students, f.e., students who are both 
competent with and willing to apply critical environmentel knowledge and skills. 

Sample Learner Objectives: Subsequent to the completion of this course, tte 
preservice teacher should be able to... 

1. ... identify serious environmental issue, use a map, globe or other graphic means to 
describe its geographic area of impact, and discuss the ecological, economic and political 

consequences of the issue and its proposed solutions from locsl, regional, and global 
perspectives. 

2. ... given sn environmentel issue, research and representa particular position related to the 
issue (said position may be either self-selected or assigned), and participate in persuading, 
compromising, debating and negotiating in the resolution of the issue. 

3. ... using the human population issue os @ focus, identify and discuss specific regional social 
and religious values which tend to impede attempts to bring human population growth under 
control. 

4. ... using the human population issue a3 a focus, identify and discuss the economic and 
ecological consequences of uncontrolled population growth. 

5. ... identify a textbook for use ino social studies classroom, analyze the lextbuok a3 regards 
to its relevance to the goals of environmental education, and design @ case study instructional 
unit to fIlustrate how the textbook programme might be supplemented to eccomplish goals of 
environmental literacy. 

6. ... identify an issue of personal concern and apply citizenship action skills and knowledge in 
developing a plan of action concerning the resolution or remediation of that issue. 

SCIENCE METHODS 

Prior to this course, the preservice elementary teacher will have completed the 
biological, physical, and environmental science sequence, a3 well os (he science process course 
for teachers. In this methods course, the atudent is given opportunities to utilize foundational 
knowledge in those sclence areas in developing their skills to plan, implement, and evaluate 
science activities for the elementary classroom. 

This course, then, provides  ginaral introduction to materials, teaching strategies, and 
options available to teachers of elementary school science. The theme which pervades the course 
{9 sclentific literacy os operationalized by current goals for science education. The course is
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heavily lab-oriented, with preservice elementary teschers experiencing numerous science 
activities which also can be used with children. Preservice teachers will also be exposed (o the 
modern activity-oriented science programs, and will be trained to critically analyze elementary 
science textbooks and other curricular materials with respect to their usefulness in developing 
scientific and envirenmental literacy. 

Course Content fer the Scie Metheds Course: Goals of 

Science Educatien: science education with o general education perspective, scientific 
literacy and Project Synthesis, the Science-Technology-Socfety thrust. The Nature of 
Science: empiricism, scientific attitudes, science and technology. Science as Product: 
facts, laws, theories, concepts. Sefemce as Precess: basic science processes (observing, 
measuring, using space-time relationships, communicating, predicting, inferring), integrated 
science processes (defining operationally, formulating hypotheses, interpreting data, 
controlling varfables, experimenting). Approaches to Science Instruction: concept 
development, inductive and deductive reasoning/teaching, the lesrning cycle, process 
development, inquiry/discovery. Planning, Implementing end Evalueting Science 
Instraction: behsvioral objectives, lesson/unit plans, peer teaching and/or microteaching, 
lesson/unit evaluation. Science Curricular Materials: modern science programs (e.9., 

Science: A Process Approach - SAPA; Science Curriculum Improvement Study - SCIS; 
Elementary Sclence Study - ESS), analyzing textbooks and other curriculor material, sdapting 
and supplementing existing materials to accomplish the goal of scientific literacy. 
Environmental Education: environmental literacy, goals, teaching strategies, educational 
research, available curricular materials, adapting curricular materials, infusing EE into 
appropriate content areas, issue analysis and investigation skills. 

EE Goals te be Facilitated: Upon completion of the teacher education programme, the 
teacher fs expected to be able to... 

2. ... apply a knowledge of ecological concepts to the analysis of environmental issues and 
identify important ecological principles involved. 

3. ... apply a knowledge of ecological concepts in predicting the ecological consequences of 
alternative solutions to environmental problems. 

4... understand the principles of ecology inorder to identify, select and utilize appropriate 
sources of scientific information in a continuing offort (o investigate, evaluate and find solutions 
for environmental issues. 

6. .. .understend and communicate how an individual’s behaviors impact on the environment 
from an ecological perspective. 

7. ... identify a wide variety of local, regional, national and international environmental issues 
and the ecological and cultural implications of these issues. 

8. ... identify and communicate the viebte alternative solutions available for remediating 
crucial environmental issues a9 well 69 the ecological and cultural implications of these various 
solulions. 

9. ... understand the need for environmental issue investigation and evaluation a3 prerequisite 
to sound decision making.



56 

10... understand the roles played by differing human beliefs and values tn environmental 
issues ond the need for personal values clarification as an important part of environmental 
decision making. 

12... apply the knowledge and skills needed to identify and invéstigate issues (using both 
primary and secondary sources of information) and synthesize the date gathered. 

13... demonstrate the ability to analyze environmentel issues and the associated value 
perspectives vith respect to their ecological and cultural implications. 

15... demonstrate the ability to evaluate alternative solutions and associated value 
perspectives for important issues with respect to their ecological and cultural implications. 

19... evaluate selected actions in light of their ecological and cultural implications. 

21... demonstrate the ability to effectively implement instructional materials designed to 
assist the development of environmentally literate students, f.e., students who are both 
competent with and willing to apply critical environmental knowledge and skills. 

Saraple Learner Objectives: Subsequent to the completion of this course, the 
preservice elementary teacher will be expected to be able to... 

1. ... select a sclence-related social issue which is environmental in nature, identify the 
players (individuals and/or groups of individuals involved in the issue) and their positions, and 
describe the beliefs and values reflected in those issue positions. Additionally, describe the 
ecological implications of each position. 

2. ... select an environmentel issue retoted to earth science (land use management, Nood 
control, mining, deforestation, acid rain, etc.), write a summary which details the scientific 
factors involved in the issue, and identify the key earth science and/or ecological principles 
involved in the issue. 

3. ... {dentify an issue of local or reglonal concern, describe the aiternative solutions proposed 
for the issue, and communicate the ecological consequences associated with each of the proposed 
solutions. 

4, ... -9ubsequent to the thorough investigation of a sclence- related social issue of local / 
regional concern, design an instructional unit for elementary children. The unit should be 
targeted at @ specific grade level and should include activities which focus on: 1) the science 
foundattonal concepts necessary to undorstend the sous; 2) the players, positions, beliefs, and 
values involved in the issue; 3) agroup investigation of some aspect of the issue; and 4) the 
generation of a plan of action in which schoo) children mig’t perticipate as they work toward the 
solution of the problem 

5... ddentify a textbook which might be used in an olementary science classroom, analyze the 
textbook with respect to its appropriateness for meeting environmental education goals, and 
suggest additional activities/units which might be used to supplement the textbook and better 
provide for environmental literacy.
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SCHOOL PARTICIPATION (CLINICAL EXPERIENCE) 

This course constitutes the second phase in the experiential (field) component of the 
professional education programme, and is designed to permit the preservice teacher to become 
more familfer with instructional practice in an applied eetting. The first phase of field work was 
encountered in the introductory professional education course, The Study of Teaching, and 
involved the preservice teacher in observation of typical clessroom activities and in minimal 
support of the teacher. In that course, the preservice teacher spent one full day each week ina 
cry school where he/she worked with a Clinical Coordinator (CC) and a Cooperating Teacher 

This second phase will provide the preservice teacher with more extensive experfence in 
the clinical school and will gradually move the individual into a more active role in planning, 
implementing, and evaluating instruction. Inessence, this course provides an internship 
dimension in order to better prepare the preservice teacher to assume his/her role a3 an 
cnstructtonal leader in the third phase of the experiential component, the student teaching 
semester. 

Recommended Course Structure: Each preservice teacher will spend one-half day, 
five days each week, for one semester, inaclinical school working with 9 CC ands team of CTs. 
The preservice teacher will assist the CTs in planning, implementing and evaluating instruction. 
This essistance will initially involve the preservice teacher as 4 teacher aide and 4s 4 participant 
in these processes. By the end of the semester, however, the preservice teacher will bear the 
responsibility of primary planner and evaluator of an instructional unit, and of delivering that 
instruction to a small group of students. 

F {ivities; Share in Appropriete 
Management Practices: open the school day, collect lunch fees, monitor lunch room, 
playground activities supervisor, and conduct dismissal activities. Assist CTs: assistin 
planning instruction, work with individusls/small groups, assist CTs in formulating and 
delivering instruction, work with CTs in evaluating students, serve a9 6 resource for infusing 
environmental education units Into appropriate content areas. Plan An Instructional Unit: 
working ViIhCTs, plana unit of instruction which includes preassessment, learner objectives, 
instructlonal ectivities, andevaluation. Deliver tastruction: implement the prepared 
instructional unit with 6 smell group of students ona trial bosis. Evelwate Instruction: 
utilizing evaluation items included within the unit, assist CTs in evaluating student work and in 
evaluating the instructional unit itself, revise unit as necessary. 

EVALUATION OF LEARMING AND TEACHING 

This course, 90 very necessory for adequate teacher preparation, focuses on both student 
and instructional evaluation. Although it {9 imperative to evaluate student progress (1.¢., the 
extent to which students acquire the objectives of instruction and meat the goals established for 
them), itis also critically important for the teacher to be able to determine his/her own 
effectiveness as an instructional leader. 

Recommended Course Contynt: Course Objectives. Evaluating Student 
Progress and Teacher Effectivenass. The General Teaching ttedel (GTM) Reviewed: 
the relationship between curriculum, instruction, and evaluation, focusing objectives on both 
learning and evaluation, preassesscvant 49 an evaluation tool, formative evaluation, summative 
ovaluation, Evaluation te Measure Geal Acquisition. The Rele ef Student Self-
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Evalwation in the Overall Evaluation Process: techniques for student self-evaluation, 
when to implement student self-evaluation. Preparing Evaluation Instruments Which Are 
Consistent With Objectives. Writing Effective/Yalid Test Items: the place of essay 
test items, when to use true/false, matching, and multiple choice items, how to write these items 
correctly, preparing short answer test items. Developing Checklists and Rating Scales 
fer Evaluating Student Products and Performance. The Use of the Contract and Its 
Rele in Evaluation: a contract defined, choosing contract components to communicate to 
students, checking the contract against stated goals and objectives, using the contract as an 
evaluation tool. Evaluating Teacher Effectiveness: teacher self-eveluation, evaluation by 
supervisors /experts, peer evaluation, evaluation by student performance, students as raters of 
instructional effectiveness, pros and cons of strategies for teacher eval uation. 

[Mete: The content of a course dealing with the evaluation of learning and teaching 
has no direct relationship with the EE goals utilized in this document. Therefore, 
ne listing of EE geals or learning objectives is provided for this course. The 
instructor is encouraged to infuse environmental content wherever it may be 
apprepriate to accomplishing the goals of this course.) 

PROFESSIONAL SEMESTER 
(STUDENT TEACHING and PROFESSIONAL SEMINAR) 

This semester constitutes phase three of the experiential component of this programme, 
and moves the preservice teacher into the role of instructional leader. Like the initial course, 
The Study of Teaching, this semester includes an activity portion (student teaching) anda 
reflective portion (the professional seminar). The professional seminar is considered a critical 
slemant to this semester os {t provides the student teacher and the Cooperating Teacher (CT) with 
opportunities to exemine and discuss instructio ral and management processes and practices. 

Recommended Course Structure: The studer.t teacher will work with a CT ina clinical 
school ons detly, semester-long basis. Eech week during the term, additional Instructional 
responsibilities will be essumed by the student student teacher. By the end of the semester, the 
majority of the instructional planning, implementation, and evaluation will be accomplished by 
the student teacher, with the assistance of the CT and of preservice teachers assigned to that 
clinical schoo! (ie., preservice teachers enrolled in The Study of Teaching and School 
Participation courses). Throughout the semester, the student teacher and the CT will meet weekly 
with the Clinical Coordinator (CC) end with other student teachers and their CTs. These meetings 
will provide opportunities for student teachers, CTs, and the CC to focus on events which have 
occurred during the previous week. The collective gathering will allow the participants to identify 
problems in porticuler classrooms, and to enter into group problem-solving processes to assist 
individuals in remediating those problems. Thus, the seminar hes 0 pre-focused agenda, but 
rather, allows the student teachers and CTs to consider management and instruction within the 
broad milieu of the classroom/school setting. 

DIAGNOSIS OF COMMUNICATION SKILLS 

This course focuses on the communtcation processes s9 critical components in learning, 
and prepares the preservice teacher to utilize o diagnostic approach to instruction. The basic 
language arts programs and procedures are reviewed, and major attention fs given to 
implementing the diagnostic teaching model. Preservice teechers will become familiar with 
specific language arts disabilities, thetr evidences and causes, and related corrective procedures 
for their alleviation. Additional instruction addresses the necessity of providing for individual 
differences and explores eppropriate strategies to that end.
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Recommended Course Cantent: Diagnostic Teaching in the Language Arts: 
basic principles of language arts instruction, the importance of experience, the interrelatedness 
of the language arts, specific language arts skills, diagnostic teaching procedures. Listening: 
listening disabilities, evaluation of listening, creating learning centers for listening. Oral 
Cammunication: diognosis of pronunciation and articulation, general oral deficiencies, 
experiences in oral expression, usage patterns. Written Communication: analysis of 
composing, analysis of pupil work, writing conventions, experiences in written expression, 
creative writing. Spelling: tests, causes of spelling deficiencies and related treatment, leaching 
strategies, spelling end the affective domain. Handwriting: standardized and informal 
eval alton, cieanostic evaluation, teaching strategies (manuscript and cursive), common errors 

and difficulties. 

[Neto: Because the content of the course denetes neo direct linkage with EE goals 
used in this document, no listing of EE geals appears here. Similarly, no learning 
objectives are included. The instructer is encouraged, however, te utilize 
environmental content wherever spprepriste in addressing the major goals and 
objectives of this course.]} 

SCHOOL AND SOCIETY 

This segment of the professional component of the teacher education programme focuses on 
the process of schooling in relation to the value system of the society in which the school functions. 
The goals and purposes of the educational process, the organizational structure of the school 
system, and the socio- educational issues which surround the educational process serve es the 
structure for this course. 

Learning experiences should focus on current educational problems and related socio} 
issues. As the student attempts to develop an understanding of such problems, investigation will 
necessarily encompass historical and philosophical perspectives of the educational process. The 
major goal of this course is to assist the student of teaching and learning (the TEP student) in the 
clarification of o personal philosophy of teaching and learning. 

Recemmended Course Content: Contemperery Prectice end Gevelopment: 
students would investigate current practice and planned development in schools and the Ministry 
of Education; such investigation should occur within the context of current soctetal developments. 
Histericel Perapective: students would analyze the historical development of educational 
practice inorder to more clearly understend current practice; patterns of school organization, 
curriculum development, instructional practice, and sssociated financial support would serve as 
the focus of such analysis. Philesephical Foundation: educational philosophy as the basis of 
proctice would serve a9 the focus of this study; students would analyze various philosophies of 
education to deter mine those elements essential to a sound environmentally oriented philosophy of 
teaching and learning. 

[Wete: Although neo EE goals or objectives are Iiated specifically for this course, 
the course (nstracter is encouraged te make every effert te analyze and discuss 
the philosephicel underpinnings of environmental education end (he 
eavirenmental movement which typically drives EE. Similerly, if pesstbie, the 
student could be introduced to the various philesephical perspectives asseciatsd 
with EE itself es well as the instructional prectices which ere esseciated vith 
these philesephies.]
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“If present trends continue, the world of 2000 will 
be more crowded, more polluted, less stable ecologically, and 
more vulnerable to disruption than the world we live in now. 
Serious stresses involving population, resources, ond environ- 
ment are clearly visible ahead. Despite greater material output, 
the world’s people will be poorer in many ways than they are 
today.” 

Global 2000 (Barney, 1962)



PART IV 

PLANNING FOR INSTRUCTION IN ENVIRONMENTAL EDUCATION 

Part l¥ of this document deals with instruction specific to environmental education. 
Specifically, {ts emphasis lies in the areas of (1) methods associated with the teaching of 
issues - those methods which are designed to lead to changes in learner behavior and, more 
importently, citizen: his responsibility, (2) a comprehensive model for designing and 
delivering instruction in an effective and rational manner, and (3) methodologies appropriate 
for instruction at each of the goal levels. Selected activities are provided for each of these. 

METHODS ASSOCIATED WITH THE TEACHING OF ISSUES 

Perhaps the major content area associated with environmental education (EE) and 
proposed for infusion by this document is the one associated with issues. Therefore, the writers 
are giving substantial emphasis to issue instruction in Part l¥. 

What is an environmental issue? Perhaps the simplest definition fs a3 follows: “An 
eavirenmenteal issue is one which has its roots in the envirenment and involves 
a problem surrounding vhich there are differing beliefs and values.” Examples of 
issues fitting this definition would include (but certainly not be limited to): human population 
grovth, land-use management, nuclear waste disposal, ground water contamination, endangered 
species, tropical rain forest destruction, clear-cutting in temperate forests, desertification, 

marine fisheries management, loss of non-renewable energy resources, pesticide use and food 
production, depletion of fossil water aquifers, wetlands conversion to agriculture and human 
habitation, recycling, solid waste disposal /management, nonpoint water pollution, air 
pollution, noise pollution, nuclear power generation, and loss of genetic diversity in food crops. 

The writers have established two rules which govern the identification of an environ- 
nentel issue: (1) ft must truly be an isoue, f.e., people must, at some point, disagree 

convert the status or resolution of the {ssue Idifforing beliefs ond values are present], ie 

  

environment, Given that Q problom/issue meets these criteria, one can essume that an environ 
mental issue has been identified. 

What Skheuld Be the Outcomes of Issue Instruction? 

Cortoiniy, a major goa! for environmental education fs to develop a human being who 
can become an effective citizen in the World community and be able to contribute to the solction 
of environmental issues. This goal demands a number of prerequisite skills. These include: 
(1) the ability to identify environmental issuss, (2) the abllity to analuze issues and correctly 
identify the “players” (individuals or groups involved in issues) a3 well as their beliefs and 
values, (3) the ability to investigate fesues ine manner as to identify the facts surrounding 
them and their social, economic, political, legal, and ecological ramifications, (4) the ability 
to evaluate issues and to determine the most effective means of resolving them, (5) the ability 
to develop an “ection plan” which can be implemented in an attempt to resolve or help resolve 4 
particular issue, and (6) the ability to execute an action plan if that plan is consistent with 
his/her personal values. 

61
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These ore not instructional objectives familiar to most instructors, are they? Meeting 
these objectives will necessitate a great commitment on the part of the professional education 
community and TEP instructors specifically. 

Further, meeting those instructional objectives may not be an easy task. If we look at the 
body of research concerning issue instruction, some very important findings become apparent. 
These inc) ude: 

1. Although textbook coverage of issues is on the increase, there is 4 
lack of issue coverage available for use by the teacher. Where issue 
coverage is present, it tends to be at an awareness level, without 
opportunity for indepth student investigation of issues or training for 
citizenship responsibility. 

2. Issue instruction is not 6 pervasive arena for instruction in today's 
classrooms. Where it is found, it remains, by and large, an awareness 
activity. Thus, the really critical outcomes associated with issue 

instruction ave not being realized. 

3. If citizenship performance is 4 desired state for students (either at 
ihe college level or ot the elementary school level), it will not be 
attained by teaching issues at an awareness level. If we want future 
Citizens to be responsible citizens we must teach them how to be 
responsible. 

It appears, then, that issue instruction must transcend 6 simple awareness of issues and 
incorporate direct training in citizenship skills associated with issue remediation. The writers 
are also of the opinion that, when indepth Investigation skills are taught along with citizenship 
issues action skills, substantial citizenship behavior will result. 

With these thoughts in mind, the writers recommend four “Instructional Levels” to be 
used in (a9u8 instruction. These instructional levels are very consistent with the goals layed out 
in Part I of this document. However, in this instance, one should look at issue instruction 
specifically and determine what the elements of instruction should Le. Thus, the four “Instruc- 
(ional Levels” specified below: 

Lostructionsl Levels for Issue Instruction 

Lavell: The Foundations Level. 

This instructional level provides learners with the prerequisite 
scientific knowledge (content) needed to understand and investigate the 
issue(s) in question. 

Level {l: The Issue Awareness Lovel. 

This level provides learners with the conceptual knowledge associated 
with discrete issues. It also Involves an understanding of the “anatomy of
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i33ue3" including what separates problems and issues a3 well as (he varying 
beliefs and values held by societal members which impinge so heavily on the 
origin and resolution of issues. This goal also involves students understanding 
the need for them to become involved in issue investigation, evaluation, and 
resolution. 

Level IH: The Investigation and Evaluation Level: fraining and Application. 

This level provides learners with the knowledge ard skills necessary to 
permit them to investigate /enalyze ¢ssues and evaluate alternative solutions 
for resolving these issues. it aleo involves some form of student involvement 
in the investigation process, including data collection, interpretation, and 
communication. 

Level l¥: The Citizenship Responsibility Level: Training and Application. 

This level provides learners with the skills necessary for making 
responsible decisions concerring the resolution of environmental issues. 
Likewise, it provides Icarners with an opportunity to prepare and 
evaluate “action plans” for issue resolution. It supports the application 
of citizenship action strategies if and when students are motivated to 
apply their action plans. 

What Are the Optiens for Dealing with Eavironmental Issues? 

It appears a3 though there are two promising end educationally viable options for dealing 
with issues in the teacher training programme (TEP) end, subsequently, in the elemontery 

school. Both of these options are easily infused into a TEP. One of (hese options rests vith the 
development of case studies for pressntation in science and social studies classrooms. The other 
focuses on training students to oclually investigate issues on their own and on providing 
opportunities for such investigation. Both of these options can allow for indepth issue coversye. 
The first option is probably most uppropriate for teachers in training for the lower grades. The 
second is certainly eppropriate fur teachers in training for the higher elementary grades 
(10 year olds and older). 

The Case Study Format of (sune lastrection 

The case study is, by and lerge, a tescher -directed analysis of particular environmontal 
issues. It isan instructional mnethod which utilizes both primary and secondary sources {o 
deliver is9ue-focused information and skills to students. In other words, these sources are, at 
least initially, used by the teacher to develop a foundation of knowledge concerning the issue. 
Once students are oriented to the issue, the teacher provides students with the skills needed to 
investigate the issue on a class o1 small-group basis. Such 4 strategy could involve the students 
in 4 search of additional secondary sources of information, searching, perhaps, for new data 
sources that could be synthesized by the class. Or, it could involve a class decision concerning 
infornrtion needed or questions needing enswering at the local community level. 

If the instructor /cluss decides that primary information is needed, this could leed to the 
development of survey instruments (questionnaires and/or opinionnaires) and the production of
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en instrument that the entire class could odminister in the community/area, Of course, this 
would lead to the collection of primary date which would be recorded and interpreted by the 
cless. Once class decisions are made concerning what should be done with respect to the issue, 
the time has come for citizenship action training and the eventual development of an action plan 
which may or may not be implemented (depending on decisions made by the instructor /class). 
In short, the above paragraphs describe the case study. 

The case study provides the teacher with 6 substantial amount of Nexibility and control. 
The extent to which the issue is dealt with {3 in the hands of the teacher. The teacher can choose 
the issue, determine the methods to be used, make decisions concerning the depth to which the 

. issue will be studied/analyzed, select the exact point at which the case study will be infused into 
the existing curriculum, and deter mine the length of time to be spent on the case study. 

There is, however, o price that must be paid for flexibility and control! The costs involve 
lime, energy, and skill in putting the case study together. Most issue case studies are a “do it 
yourself curriculum with the instructor as the curriculum designer. Although students can be 
involved in the selection of a case study, that responsibility generally rests with the instructor. 
So, too, does the responsibility for finding and selecting sources such as printed matter, video 
tapes, guest speakers, panel discussion members, films, field trips, or simulation activities. 
Handouts must be prepared. Evalustion instruments must be Zesigned. The development of a good 
case study is certainly not an easy task. 

AW EXAMPLE CASE STUDY OUTLINE 
INVOLVING FOUR INSTRUCTIONAL LEYELS 

Inorder for 8 teacher - developed case study to be maximally effective, it must incorporate 
dimensions which will prompt changes in learner behavior. As noted earlier, the vriters 
believe that eny issue investigation must incorporate four instructional levels in order to have 6 
chance of changing student behavior. These four levels are, again: (1) Foundations, (2) Issue 
Awareness, (3) Investigation and Evaluation, and (4) Citizenship Responsibility. 

The case study outline which follows fs an attempt to dermonstrate (to the reader) how these 
four levels would be incor porated into a specific issue case study. The case study chosen for 
presentation here 9 one developed by two of the authors of this document and Dr. John Ramsey of 
Southern Illinols University - Carbondale (Ramsey, Hungerford, and Yolk, 1987). Its focus ts 
acid rain. The reader is urged to mote how a presentation of acid ralia- related science content can 
eventually evolve into decision-making with respect to attempting to help resolve an issue. It is 
also important to observe how the four instructional levels are, in fuct, interrelated, making 4 
syntactically sound instructional peckege for this case study. The case study follows on the next 

poge.
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LOVEE eee eee ee 

E D RAIN ISSUE: AS LE CASE STUDY OUTLINE 

Target Audience: Grades 6-8 (U.S.A.) 

  

{astructional Level i: The Feandations Level: 

  

Outcemes at the Foundations Level: The focus of this instructional level 
will be directed at teaching the relevant sclence concepts associated with acid rain. 
These concepts include energy and its forms, energy conversions, sir pollutants 
associated with acid rain, the geographic sources of pollutants, energy conversions 
in the generation of electricity, coal as an energy and pollution source, properties of 
ecids, and the effects of acids on ecosystems 
  

Delivery Activities for Instructional Level | (The Acid Rain Case Study): 

1. Lecture/demonstration on energy, its forms, and its conversion from one form 
to another, 6.9., the conversion of heat energy to electricity. 

2. Lecture/discussion on the forms of pollution associated with ocid rain 
(sulphur dioxide and nitrogen oxide) and their sources (utility plants, smelters, auto and 
truck exhausts). 

"3, Lecture/discussion on the geographic sources of pollutants in North 
America (4+/7- 30M tons annually from the U.S. and +/- 6M tons from Cansda). 

4. A metia presentation and/or guest speaker dealing with electricity generated 
ine coal-fired utility plant. 

5. Class examination of sulphur in various coal samples, ¢.9., the presence of 
fron pyrite in Ilinols coal. 

6. A field trip to a coal-fired power plant to observe energy conversions present 
(here as well 83 possible sources of pollution. 

7. Small group activily related to the properties of acids, 0.9., using limestone 
and dilute hydrochlori¢ acid. 

8. Small group activity focused on the germination of radish (or other) seeds fn 
both acidic and contro) solutions. 

  

Insirectional Level Il: The lesue Awareness Level. 

  

Outcomes et the Issue Awareness Level: The focus of this instructional level is 
simply issue ewareness, f.¢., the knowledge (concepts) directly sssociated with the 
issue itself. It includes knowledge of (1) the problem, (2) the causes of the problem,
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(3) the consequences/ effects of the problem, (4) the issues surrounding the problem, 
(5) the social/moral/ scientific/ political /implications of the issue(s), ond (6) the 
proposed solutions. 

  

Delivery Activities for Instructional Level If (Acid Rain Case Study): 

1. Presentation of the video tepe entitled, “Acid Rein: New Bad News”. This 
tape provides o synthesis of specific acid rain problems, i.¢., the effects of acid rain on 
plants, animals, and entire ecosystems. Further, this tepe presents the two major 
sources of atmospheric acid, the three main theories about the biotic effects of acid 
deposition, and some information about solutions. (Readings could be substituted for 
the video tape.) 

2. Assignment of small groups of students to summarize various acid rain 
problems observed in the video tape or read about in assigned readings. Eech summary 
would include a statement of the problem, {ts causes, the ecological effects consequences 
of the problem, and proposed solutions. 

3. Assign students to read and summarize an article such 43, “Acid Rain: How 
Great a Menace?” (National Geographic, Yot. 160, No.5, November 1981). 

4. Students, egain in small groups, are asked to analyze the acid rain problem 
ond identify the issues that could be inferred from their summaries. These issues 
would then be communicated to the entire class and recorded for class displey/use. It ts 
suggested that students be given on opportunity, at this point, to prepare ond interpret 
posters which display aspects of the cause-and-effect relationships that surround acid 
rain phenomens. 

5. Insofar as possible, the teacher should provide students with additional print 
(or other) resources that will communicate the ecological, social, economic, scientific, 
and political implications of the issue(s). Students, agein in small groups, should be 
asked to respond to particular facets of acid rain issue(s), for example, the effects of acid 
rainon the maple syrup industry in Canada, and communicate the associated implications 

of this problem. 

  

instrectional Level 111: The Issue Investigation and Evaluation Level. 
  

Outcomes at this Instructional Level: The focus at this instructional level is un 
investigating issues using both primary and secondary sources of information. Part of 
this process uses an issue analysis method which conteins the following components: (1) 
statement of the issue, (2) identification of the importent “players”, (3) the players’ 
positions on the issue, ond their beliefs concerning the issue, (4) an identification of the 
Veluss inherent in the players’ beliefs, and (5) the identification of allarnative solutions 
for the issue and the consequences of these solutions. Another critical component at this 
instructional level is the tnvestigation of issues, f.e., problem identification, the 
production of research questions, the foripslation of a strategy for data collection, data 

collection, and data inter pretation/communication.
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Delivery Activities for Instructional Level III (Acid Rain Case Study): 

1. Students are asked to read various arlicles which present a diversity of 
players and their positions related to scid rain issues. Examples of print materials 
containing positional points of view include: (1) "The Perspectives of the 
Environmentelists”, (2) The View From Industry”, (3) “Opposite Ends of the 
Smokestack”, (4) “Acid Rain: Unproved Threat or Deadly Fact?”. 

2. Students are assigned to small groups in which they will identify prescribed 
players, their positions, their beliefs, and allied values. Each group will report to the 
entire class its findings on the analysis assignment. 

3. After inferring a discrete player's solution for 4 particular issue, small 
groups will determine and communicate the long and short-range consequences of that 
solution in terms of its implications, ¢.9., ecological, social, economic, and political. 

4, At this point, the instructor should summarize the acid rain problem/ 
issue(s) to date and ask the students for suggestions as to additional date that would help 
them better understand the overall impact of the issue(s) locally, regionally, or 
nationally. From these suggestions should come a need for an investigation that could be 
conducted via a survey, questionnaire, or opinfonnaire. These suggestions might be 
generated ino brainstorming session participated in by the entire class. 

5. There now exists a need for an instrument that the students can use for date 
collection. Students would need to be exposed to instruction dealing with the writing of 
research questions, sampling techniques, instrument development, and data interpretation 
techniques. One source available for this instruction would be Modules II, II, and IY of 
HYES09t1 Nd Od Wironmen N39: Yeveloomen GIF EV HLS by aA Ey A 

Modules, Champaign, Ilinois: Stiges Publishing Company, 1985. 

6. The instructor must now decide whether the investigation process would 
involve small groups collecting dete, the entire class working together, or possibly 
dividing the class into work groups, some of which would be researching secondary 
sources inorder to compile 4 review of the literature, while others obteined primary data 
vie the now developed instrument(s). (Mote: itis here vhere students ere mest 
actively favelved in the investigation precess. This precess vill, 
hopefully, empiwer them te be able, in the future, te investigate other 
issues as well.) 

7. Date collection completed, students are nov esked to organize their date ints 
eppropriate tables, graphs, charts, etc. and to interpret and communicate date which 
would include pertinent conclusions, inferences, and recommendations. Seid 
communication could involve any one of a number of teacher- selected vehicles including 
reports on the actd rain data by individuals and/or panels.
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Jastructional Level IV: The Citizenship Training and Application Level. 
  

Outcomes at this Instructional Level: The focus at this goal level is to guide the 
development of the knowledge and skills needed to. help resolve issues in 4 context of 
responsible citizenship behavior 6s individuals and 63 group members. This goal level 
includes a knowledge of available citizenship ection strategies os well os skill in selecting, 
evaluating, and applying these strategies ina responsible manner. 
  

Delivery Activities for the Citizenship Training and Application Level (The 
Acid Rain Case Study): 

1. This fs initisted by a teacher-led presentation and discussion of citizenship 
action strategies, i.6., persuasion, consumerism, legal action, political action, and 
ecomanagement Cor combinations of these). The effectiveness of individual vs group action 
is also emphasized. 

2. Small groups are asked to propose solutions for the acid rein issue(s) under 
investigation (the issue(s) investigated in Instructional Level II). 

3. Eoch small group will develop an “ection plan” which uses one or more of the 
ection strategies noted in No. 1 above. This action plan must focus on the proposed solution 
and includes components necessary for successfully implementing the plan. These 
components would include: (1) on evaluation of the issue, (2) the students’ posture 
concerning the issue, (3) alternative actions which might be considered. 

4. Students are now asked to evaluate the action plan using “Action Analysis 
Criterio” which considers the following elements: 

.. Velidity of evidence. 
... effectiveness of selected ection. 

.. legal consequences. 
... S0ctal consequances. 
.. economic consequences. 
.. ecological consequences. 

.. Consistency with personal values. 
... Understanding of necessary procedures. 
.. Competence with necessary skills. 
.. Courage needed to take the action. 

... time needed to complete the ection. 
.. other resources needed to take the ection. T
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5. Students ere provided with opportunities and teacher support for 
implomenting their ection plan.
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Resources for Acid Rain Case Study 

Audio-Visual Materials 

Acid From Heaven. 16 mm print. National Film Board of Canada, Suite 313, 111 E.Wacker 
Drive, Chicago, 1] 60601. 

Acid Rain - Tie Choice is Ours. Slide/tape. Media Associates, 5230 W. 73rd St., 
Minneapolis, MN 55435, 

Acid Rain: New Bad News. Videocassette, 60 minutes. NOYA-WGBH, Boston, Dec.11, 
1984. Time-Life ¥ideo, 100 Eisenhower Dr., Paramus, HJ 07652. 

Acid Rain Update - Man and Molecules. Audio-tape #1095, 1982. American Chemica) 
Society Hews Service, 1155 16th St. NW, Washington, DC 20036. 

Scientists Leok at Acid Rain. Audio--tape, 29 minutes. NPR Journal, No. 820222, 
ational Public Redio, 2025 MSt. NW, Washington, OC 20036. 

Te Catch eo Cloud: A Theughtfal Leek at Acid Rain. Yideocesselte, 27 minutes, Edison 
Electric Institute, 1111 19th St. NW, Washington, DC 20036. 

laformation Sources 

Acid Rain Founde‘don, Inc., 1630 Blockhowk Hills, St. Paul, MN 55122. 

Canadian Coalition on Acid Rein, 105 Davenport Rd., Suite 201, Toronto, Onterio 
M5BR 1116, Caneda 

Consorveiion feundelion, 1255 23rd St. NW, Washington, OC 20036. 

Edison Electric tnstitute, 1121 19thSt. NW, Washington, OC 20036. 

Electrical Pewer Resuarch Institute, Environmental Assessment Department, 3425 
Hillview Ave., P.O. Box 10412, Palo Alto, CA 94303. 

Matione) Audubon Sectety, 645 Pennsylvania Ave. NW, Washington, OC 20036 

Hattonal Coal Association, 1130 1th St. NW, Washington, DC 20036. 

Hationel Wildlife Assoriation, 1412 16thSt. NW, Weshington, OC 20036. 

U.S. Eavireonmentel Protection Agency, 401 St. SW, Weshington, OC 20460. 

References 

(cid Rain: Looting Ahead, US. Environmental Protection Agency, June/July, 1966.
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Acid Rain: Science Projects, The Acid Rain Foundation, inc., 1987. 

Acid Rain Study Guide. Wisconsin Department of Natural Resources, #8630, May, 1986. 

“Acid Rain: Unproved Fact or Deadly Fect?”, Good Housekeeping, June, 1984, P. 236. 

“How Many More Lokes Have to Die?", Canada Today, February, 1981. 

“How Menacing is Acid Rain?”, Nationa) Geographic, November, 1981, pp. 652-681. 

End of Acid Rain Case Study 

  

LIU AO 

The tavestigatien Skill Methed for Dealing With lasues 

The case study approach to issue investigation focuses on only one issue category at 4 
lime, ¢.9., the management of grizzly bear populations in western United States end Canads. The 
issue itself is che intent of case study instruction. Asa result, the instructional activities are 
issue specific. Incontrast, the investigation skill method employs a broader, more 
generalizeable approach to the process of issus investigation. The intent of the investigation 
methodology is to develop in students the skills involved in issue investigation and resolution so 
that they can be epplied throughout life. Unlike the case study approach, this method provides 
for the definition, practice, and application of knowledge and skills needed by learners to 
independently investigate and resolve issues. 

Investigation/evaluation skill development builds on the awareness level and proceeds 
through to the action level. Students learn to differentiate between environmental problems and 
isoues ond, inso doing, gain a very important understanding concerning the nature of 
environmental (soctal) issues, f.6., people disagree about their resolution, and those 
disagroernents are based on differing beliefs and values related to issues. That understanding 
provides the basis for the development of acritical skill, that of issue analysis. This ability to 
analyze issues involves the identification of the different individuals or groups of individuals 
(players) involved ino discrete issue, and of the positions taken by those players regarding 
issue resolution. Also involved in issue analysis are the identification and comparison of the 
beliefs about the issue held by these players, as well as of the values implied by their belief 
statements. Issue analysis provides the leerner with a mechanism for understanding complex 
social and environmental issues. As such it is 4 potent organizational tool for the learner. 

As was stated above, a major purpose of this approach {3 to develop an autonomous 
(independent) investigator, In order to accomplish that end, important skills which must be 
developed involve formulating problem questions, identifying sources of infor mation to answer 
those questions, and designing strategies to attain that information. Simply put, the learner 
must become skilled fn answering questions such as: what do we need to know about the issue; 
where can we gat that information; and how can wo qt it? 

In order to gain those skills, learners are given the experiences of researciers. 
Subsequent to learning how to generate research questions, they are taught lo effectively utilize
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both primary and secondary sources of information in the investigation of issues. Locating and 
accessing information from appropriate agencies, resource people, and library sources are 
important aspects of information gathering. Additionally, learners become edept st analyzing 
information (and information sources) for bias. The ability to compare and contrast discrete 
pieces of information, and to identify the values and beliefs inherent in each are important 
powerful analytical tools, and learners must be given opportunities to practice those tools ons 
vartety of issue-related infor mation. 

Students also learn thet primary information might be gathered through the use of 
interviews, or through instruments such os surveys, questionnaires, and opinionnatres. In 
training youngsters in the design and administration of survey instruments, an application 
component fs essential. Thus, we cennot simply tell students how to design and administer 
instruments. . we must also allow them to hecome involved {n the design and administration of 
instruments. And, following the collection of date pertinent to the research question(s), the 
interpretation of those date must be attended to. Therefore, youngsters receive instruction and 
practice on generating logical conclusions and inferences, and on making appropriate 

recommendations based on the data collected, rather than on emotion. 

Since a major purpose of this approach fs to develop autonomous investigators, the 
writers encourage instructors to permit youngsters at this time to engage fn an independent 
investigation into an issue of their own choosing. Such a thorough investigation is prerequisite 
{o sound deciston making in the environmental realm, and to responsible participation in 
citizenship action related to the remediation of environmental issues. To allow 4 learner to 
engage in independent investigation prior to his/her development of investigative abilities is 
foolhardy on the part of instructors. To refuse to allow an issue investigation at this point will 
certainly result ina weaker instructional effect. That is, it appears that this component is 
necessary inorder to provide an opportunity for students to apply the varied and sophisticated 
skills which they have been taught, thereby reinforcing those skills. So too, 09 the writer have 
observed on numerous occasions, an autonomous investigation allows 9 students to make an 
“investment” of hig/her talents, interests and time {na preferred issue. Not only do students 
becorne experts regarding that issue, but they also derive 6 sense of “ownership” toward that 
issue. This sense of ownership, or feeling of responsibility provides the impetus for 
oction-taking ine positive manner. 

Citizen action training, the final component of this skill development approach, seeks to 
develop individuals who are able to make wise choices regarding appropriate and effective 
Citizen behaviors and who are willing and able to apply those behaviors responsibly to 
environmental Issue remediation. Thus, learners become famillarized with the methods of 
ection at their disposal as citizens, and become skilled in the use those actions. In the United 
States, those actions include ecomanagement, persussion, consumerism, political ection, end 
legal action. Moreover, decision making skills are sharpened as learners evaluate proposed 
actions with respect ta their effectiveness and appropriateness, and with respect to the 
ecological, social, economic, political, and other cultural consequences of the proposed actions. 
Finally, learners are asked to formulate 6 plen of action which they might utilize in relation to 
the environmental issue which they have investigated. The instructor is also urged to provide 
learners with the encouragement and support to implement their action plans. 

Thus, in the skill development model, learners dovelop the abilities to gather and evaluate 
information about environmental {ssues, to make sound decisions regarding appropriate 
environmental maintenance end remediation, and to take action a3 responsible citizens in helping 
to resolve environmental issues. This mathod, a9 with most instructional mathods, has a variety
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of problems and limitetions. Because it is a developmental approsch, it requires careful 
sequencing and sufficient lime, and may not easily lend itself to infusion into an existing 
curriculum. Educators have typically found that e complete eighteen week semester is needed to 
complete the learner objectives. The model fs quite appropriate, however, tos team approach, 

where 8 sclence teacher, social studies teacher, and/or language arts teacher join forces, 
sharing the particuler subject matter expertise of each. Interestingly, this team approach can 
shorten considerably the time needed for this mode). 

Further, 9 variety of classroom management techniques are critical in those aspects of 
instruction where the students are actually investigating a large number of different issues. 
Here the instructor must act as a fecilitator between a variety of resources and the many 
students in the process of investigating issues. In particular, some instructors have found it 
difficult to make the transition from direct instruction too role which demands advising and 
consulting. Allowing students to independently investigate environmental issues is sometimes 
viewed by teachers 63 an unfamiliar and threatening departure from “traditional” classroom 

management practices. 

AN EXAHPLE ISSUE INVESTIGATIOA/EVALUATION PROGRAMME 

At least one investigation skill methodology has been formalized and published, f.e., 
: t Investigating and Evaluating Environmental ts: 

(Hungerford, et al.,1985). This investigation skill program is organized into a series of six 
modules. The modules are interdisciplinary in nature and introduce learners to the 
characteristics of issues, the skills needed for obtaining and processing information, the skills 
needed for investigating and analyzing issues, and those skills needed by responsible citizens for 
issue resolution. Thus, this epprosch offers powerful vehicle for the investigation of 4 
ae of different environmental issues by students of many ages Cupper elementary and 
above). 

Throughout this issue investigation strategy, students learn particular skills and perform 
very specific tasks. It appears worthwhile to ley out this proven scheme for reference by 
teacher educators. What follows is 4 somewhat abbreviated sequence of behaviors expected of the 
students involved in this programme. All ectivities have proven themselves important but those 
which are the most critical are written in bold type. 

ISSUE INVESTIGATION/EYALUATION PROGRAMME 
FLOW CHART OF EXPECTED BEHAVIORS 

In Module I: 

.. describe how human activities impact on the ervironment. 

2. ... explain how a lessening of the quality of the environment eventually lessens the 
quality of human life. 

3. ... explain how 4 person's beliefs influence his/her position on an issue. 

4. ... explain why e particular environmental situation fits in the “issue” category.
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5. ... analyze cavironmental issues and identify the “players”, the beliefs, 
and the values that are associated with that issue. 

6. ... explain why it is difficult to resolve an environmental issue when there are strong 
and differing value positions surrounding it. 

In Module If 

7. ... after reading a description of an environmental issue, identify and 
write problem questions that apply te that situation. 

8. ... compare two information sources about an important issue, identify the important 
data (information, beliefs, value positions) in each and communicate how these data 
differ. 

9. ... identify private and governmental agencies that can be contacted for specific 
information about an environmental issue. 

10.... write an appropriate sample letter to an agency esking for information about 6 
particular issue. 

11.... read two environmental nows articles and state at least two differing value 
positions expressed in each. 

12.... choose an environmental issue, locate three good references concerning this 
issue, and list these in correct form. 

13.... correctly use both the card catalog and the Reeders’ Guide to find secondary 
sources about o variety of issues. 

tn Modute 81 

14.... name issues which tend themselves to gathering information using surveys, 
questionnsires, and opinionnaires. 

1S.... identify, from a list of research questions, those questions (hat would have to be 
answered primarily with efther surveys, questionnaires, or opinfonnatres. 

16.... identify an issue of local/regional concern and make a list of the information 
{hat would need {o be collected during an investigation of that fssue. 

17.... plan fer and conduct a research study which focuses en the use of 
e@ survey, questionnaire, or epinionnsire. 

in Module I¥ 

18.... define “conclusion”, “inference”, and “recommendation”. 

19.... distinguish between 4 conclusion and en inference.
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20.... evaluate conclusions based en observations. 

21.... write conclusions and inferences for everyday observations. 

22.... write conclusions, inferences, and recommendations for 
eavirenmentel date. 

23.... revises recommendation (if necessary) based on new information. 

In Module ¥ 

24.... conduct an autonomous investigation of an environmental issue 
of the student's own choesing (and approved by the instructor) and 
report on that investigation to the peer group. 

In Module YI 

25.... define the action methods of “persuasion”, “consumerism”, “political action’, 
“ecomanagement”, and “legal action”. 

26.... identify advantages of group action which individual action does not have. 

27.... referring to a specific environmental action designed to help resolve 4 
particular issue, apply the criteria ogainst which the action should be eval usted. 

26.... apply all ef the ection skills and isove knowledge in developing 
on “ection plan” for helping resolve e specific environmental issue. 

_ Compering the Tve Appreeches 

Both the case study and the investigation skill approach provide instructional 
strategies for teachers to effectively deal with issue investigation. Both strategies share 
similar instructional goals and ectivities but differ significantly in scope, teacher and student 
postures, instructional time demands, and variety of other curricular and classroom 
management factors. The chart beginning on the following page compares the issue case study 
and investigation skill approaches across a number of educational characteristics.
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TOUTE UU eee 

COMPARISON CHART 
THE CASE STUDY STRATEGY ¥S THE ISSUE INVESTIGATION METHOD 
  

  

CHARACTERISTIC CASE STUDY ISSUE INVESTIGATION 

Characteristics of Students: 

1. Grade Levels Recommended Gds. 4-12 Appropriate for Gds. 6-12 

2. Student Role A receiver of information An autonomous, independent 
and large group researcher researcher; skilled in 

citizenship action skills 

3. Ability Levels Wide range of abilities Average and above 

4. Sense of “Issue Hot necessarily the case Typically, students have a 
Qwnership” strong sense of ownership 

Characteristics of Instrection 

1. Issue Focus Single issue treatment; issues Multiple issue treatment; 
most often chosen by tescher issues chosen by students 

2. Instructor's Posture Initially, very traditional, Traditional posture followed 
subsequently 69 a fecilitetor/ by role as o consultant 
consultant during class and facilitator a9 students 
investigation investigate numerous issues 

3. Time Demands Variable - depends upon the Typically, eighteen weeks 
case study and the methods withone hour per day of 
involved (2-6 weeks) instruction in middie school 

(less at college level) 

4. Risk of Experiencing ¢ High risk Low risk 
Syntax Problem 

5. Need for Inservice Training High need Yery high need 

6. Potential for Infusion into Yery high potential Moderate potential - 
Existing Programmes/Courses requires seperate time block 

7. Team Teaching Potential Moderate potential Yery high potential 

Outcomes of Instruction: 

1. Knowledge of a Broed Renge = Low High 
of Environmental Issuss 

2. Process (Skill) Acquisition —Low- moderate Yery high
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3. Citizenship Action Skill Typicelly, issue specific A generic set of skills is 
Acquisition acquired - high transfer 

potential 

4, Citizenship Responsibility Moderate behavior observed Agreat deal of behavior 
(Out-of-Schoo! Behavior) if instructor covers the skills observed out-of-school 

Materials: 

1. Source of Materials Teacher constructed except Published materials are 
for issue literature/films, available 
etc. 

2. Expense Relatively low, depends Moderate if published 

largely on the issue materials are put into the 

hands of the students 

  

TOLUCA 

PLANNING FOR IMSTRUCTION: 
THE GENERAL TEACHING HODEL 

A set of goals for curriculum development in environmental education was presented in 
Part lof this document. These goals were divided into four main headings: (1) Ecological 
Foundations, (2) Conceptual Awareness, (3) Investigation and Evaluation, and (4) 
Environmental Action. These goals have been validated and used for the development of 
curricular materials, instructional units, ond research instruments. And, they are, egain, 
recommended for use in teacher education. 

However, regardless of the sst of goale used by instructional planners, 4 functional 
instructional model must be applied in order to achieve any semblance of validity in the final 
product (¢.9., the unit, module, activity, curriculum). To produce instructional products 
without serious consideration being given to the very act of instruction usually results in 
invalid, inappropriate, and inconsistent materials. 

An instructional model which can be used for planning for instruction is diagrammed on the 
following pege end is called “The General Teaching Model”. This diegrem provides 4 model for the 
instructional planner which, if applied rigorously, can result in organized, internally 
consistent, and valid EE materials for any learner group. Further, it can be applied ty any grade 
level and any content area. Of major significance is the fact that this mode) can be applied by any 
team of professional educators attempting to infuse EE content into existing courses ina teacher 
education programme.
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THE GENERAL TEACHING MODEL 

(A MODEL FOR ORGANIZING INSTRUCTION) 

  

-— <¢—| PRETESTING 
      

          

                  

By 

THE DEVELOPMENT INSTRUCTION: POSTESTING: 
OF INSTRUCTIONAL| __, BOTH CONTENT|__ THE EVALUATION 

OBJECTIVES AND METHODS OF INSTRUCTION 

A Bo c 

< <         

THIS SCHEMATIC DIAGRAM ILLUSTRATES COMPONENTS OF THE 
INSTRUCTIONAL PROCESS RECOMMENDED FOR PREPARING FOR 
INSTRUCTION. PARTS A, B>,ANDC REPRESENT THE CRITICAL 

COMPONENTS OF INSTRUCTION, 1.E., THE INSTRUCTIONAL (LEARNER) 
OBJECTIVES, THE CONTENT AND METHODS TO BE USED, AND POST- 
TESTING. PRETESTING (8 1 ) MUST ALSO BE CONSIDERED AS A 

CRITICAL COMPONENT WHEN NEEDED IN THE INSTRUCTIONAL 
PROCESS. NOTE THE INTERRELATEDNESS OF ALL COMPONENTS.
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Parts A, B2, andC of this diagram constitute the heart of instruction. Pretesting (B1) 
should be incor porated only when needed, f.c., there are times when 4 particular learner group, 
receiving a particular instructional package, will not need pretesting based on information already 
known to the instructor. Each of these major components will be briefly discussed below. 

lastructionel Objectives: Instructional (learner) objectives are critical to the 
entire process of instructional planning. This component establishes what the learner is to learn, 
j.e., what the instructor is to teach. 

The selection of instructional objectives should be based on: (1) the goals being used, 
(2) the scope and sequence of the curricular materials being developed, (3) what behaviors the 
students are expected to demonstrate subsequent to instruction, (4) what the students’ capacities 
are at the beginning of instruction, and (5) the resources svailable to the instructor. 

Once the instructional objective is selected it should be inspected for consistency with the 
goal(s) being used. It should also probably be stated in performance terms in order to permit the 
instructor to measure its acquisition during or subsequent to instruction. Several examples of 
performance objectives appropriate for the goals referred to in Part I of this document are stated 
in the at list [and can also be found following course descriptions in Part III of this 
document): 

The Goal Level The Instructional Objective 

ccological Foundations Subsequent to the unit on homeostasis, the 
students will visit a local, stable ecosystem and 
Cite at least three (3) variables which 
contribute to the homeostatic nature of that 
ecosystem. 

Conceptual Awareness Following a unit on man’s cultural activities 
and the environmental implications of these 
activities, students will be able to state two (2) 
ways in which regional ecosystems are 
threatened by man’s activities. 

Investigation and Evaluation After completing the module on investigation 
using secondary sources, the students will draw 
an issue (from set of issues prepared by the 
instructor) froma container and locate ai least 
ix (6) published references dealing with that 
sue. 

Environmentel Action Skills Students completing the module on environmental 
action will be able to write a suitable definition 
for consumerism and cite at least two current 
issues that could possibly be influenced by that 
mode of ection. 

The benefits of using performance- based instructional objectives are many. A few of 
these benefits follow: Performance~bssed instructional objectives ... (1)... contribute to 
the logical sequencing of content, (2)... contribute to effective communication concerning 
expected outcomes between instructional planners and their students, (3)... help provides 
mechanism whereby both instruction and curriculum can be evaluated, (4) ... promote efficient
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learning when students realize what 1s expected of them, (5) ... facilitate pretesting when this 
component is being used, and (6) ... help evaluators/researchers measure the acquisition of 
particular goals. 

Pretesting is undoubtedly of great value when an instructor is beginning a new unit or 
commencing to work with a group of unfamiliar students. When used, pretesting should involve an 
evaluation of the extent to which students have already mastered the performance objectives 
reflected in the instructional package to be implemented. Pretesting must be consistent with the 
objectives and anticipated instruction if it fs to be of value. In situations where the instructor is 
thoroughly familiar with the learners - or where courses are very sequential in nature - 
pretesting for every unit/module may not be necessary. 

lustruction: Content and Metheds involves the selection of the content most 
appropriate for enabling students to master the objectives in question. Also involved are the 
selection of suitable methods, the selection of instructional materials to be used, and the 
sequencing of activities used in instruction. 

Content used for achieving particular goals will probably differ ecross teacher education 
programmes. Certainly, schools surrounded by tropical rain forest should learn the corcepts 
associated with “ecosystem” by interacting with the rain forest. It is foolish to ignore the 
student's own regional biome and focus on another distant region. Similarly, environmental issues 
vary fram region to region and those of immediate concern to the students should be used, at least 
initially, when instruction is being planned. 

Availability of instructional materials will also differ from school to school and region to 
region. Some schools will have access to many visual aids while another does not. The same is true 
for library resources, access {o the representative biome, resource people, and laboratory 
focilities. These considerations must be kept sharply in focus when planning for instruction. This 
is not to say, however, thet an instructional planner should not do everything possibte to 
circumvent what appears to be a lock of available instructional resources. 

Modes of instruction are critically important. The best available methods should be 
employed when designing and implementing instructional materials. A field trip may prove 
eminently more profitable than a lecture about a resource. Debate may provide considerably more 
values clarification than simply reading about an issue. A laboratory may vell tesch far more 
about an ecological principle than a discussion about that principle. Methods can make the 
difference between a powerful learning experience and one that fails to result in the acquisition of 
desired knowledge, skills, or attitudes. 

Pesttesting is probably a poor term to describe all of the attributes of this component 
because it infers that evaluation will take place upon the completion of the unit or module. 
Certainly, many objectives can and will be evaluated enroute, ss students progress through the 
learning sequence. Many affective objectives, for exarnple, can be evaluated by the instructor's 
observation of learner behavior during a variety of activities, e.9., the student's involvement in 
the values clarification process during a debate, an issue analysis activity, or 4 simulation. 

Still, many objectives will be evaluated subsequent to instruction. Regardless of when 
evaluation takes place, the critica) thing to keep in mind is to guarantee that students are evaluated 
on the objectives es stated, ina manner consistent with instruction. Herein lies a much too 
common problem in education, that of preparing objectives, providing instruction, and then 
evaluating learners on some other setof objectives.



80 

if the perfor mance- based objectives have been carefully prepared and clearly stated, 
evaluation becomes a relatively simple matter. Of course, the evaluation mode or strategy will 
depend entirely on the way in which the objectives have been stated, f.e., the evaluation 
instrument will measure what the objectives specify as appropriate learner behavior following 
instruction. For example, an objective which asks for 9 description of an object or event should 
not be evaluated vie a multiple choice test instrument. And, conversely, an objective that demands 
that a student be able to choose the correct response from a number of responses cannot be 
evaluated via an essay question. Consistency of evaluation is critically important. Further, the 
instructions) planner should consider how evaluation will have to proceed when he/she writes 
objectives in the first place. 

Oftentimes educators infer that the evaluation process is measuring only student success. 
This is only partly true in that posttesting is a remarkably good indicator of the suitability or 
success of the instruction itself, particularly if the objectives and instruction are sound. 
Posttesting is also a powerful mechanism for establishing the need for revision in either the 
objectives or instruction or both. When revision is called for (and it will often be indicated), it 
should be undertaken promptly and with careful planning. 

An Example Activite Demonstrating the Application 
ef 

The General Tesching Model 

  

LULU 

CONSUMER PRODUCT NEED AND ENVIRONMENTAL COST ASSESSMENT 

Notes: 1. This activity is one designed for use with Goal Level III, the Investigation and 
Evaluation Goal Level (see part | of this document). 

  

2. One specific goal is: ... to identify and clarify personal value positions related to 
important environmental issues and their associated solutions. [This activity is also 
appropriate for discrete goals in the Awareness Level and the Action Level.) 

3. This activity can be used in teacher education programmes in any course where 
consumer behavior or resource management is taught. 

4. At first glance, this ectivity may eppear to be useful only in developed nations. If used 
9 it appears here, that may be the case. However, this activity can and should be adapted 
for use in other nations 63 well. The “need vs cost” concept should be taught throughout 
the world. It could be adepted for use with consumer practices related to firewood, 
animal manure, animal skins, song birds, and other things consumed in different parts of 
(he world. Readers should feel free to adapt this activity a3 needed.
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THE ACTIVITY 

Instructional Objectives: 

Upon or during completion of the product need and envi ronmental costs assessinent 
activity, students will be expected to be able to... 

1. ... state six questions (criteria) which must be ensered to assess the environmental 
impact of a product. 

2. ... State three considerations to be made in assessing the need for o product. 

3. ... apply the criteria of product need and environmental cost to a product which 
he/she consumes, and give reasors for the final assessment decision. 

4. ... explain the roles of information (knowledge) and values (feelings) in determining 
the product need and environmental cost. 

5. ... identify, locate and utilize relisble sources in making a thorough search for 
information needed in the application of environmental cost criteria. 

6. ... basedon his/her own product assessment, identify at least three alternative 
actions (for further evaluation) which may impirge upon the product (e.g., boycott, 
conservative use, substitution). 

To the Instryctor: 

The specific approach to be used with this activity depends upon the context in which it 
appears, However, several basic guidelines may be described to make the learning experience 
effective. For purposes of this discussion, assume the ectivity is to be used in @ social studies 
methods class which has been involved in the study of cultural impact on the environment. 

The approach taken here is to present students with an overall concept, then mode) the 
criteria to be applied, and finally allow students to apply the criteria te. product of their 
choosing. The activity might also be used in an inquiry (inductive) mode which ‘vould allow large 
or small groups to generate their own criteria ss well as apply them fo products. In the approach 
used here, the following student materials should be prepared and distributed. When students have 
interacted with the reading and activity, the materials should be discussed to prepare them to 
achieve Objectives 3, 4,5, and 6. Finally, students (irdividually or in small groups) will 
identify their own product for sssessment and apply the criteria. 

tudent Materials for This Activity 

Consumer Product Need and Environmental Cost Assessment 

As consumers of services and products, we take consumer ections every day with affect the 
environment. Consider the list of products on the following page. You will use some or all of 
these at least occasionally. 

1. This octivity adapted from Hungerford, et al. {nvestioating and Evaluating Environ- 
mental Issues and Actions. Champaign, Ilincis: Stipes Publishing Company, 1985.
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1. soft drinks (soda or pop) in disposable cans. 
2. electric hair dryers. (Note: In some nations a completely 
3. plastic santwich bags. different list of consumed products / 
4. automobiles. materials would be called for. The 
5. refrigerators. list should be adapted as needed.) 
6. hamburgers in disposable containers. 

Certainly, you could add many other products to this list. Are the effects of these products 
on the environment negative or positive? 

Actually, it is nearly impossible to classify 4 product ss completely good or bad for the 
environment. Instead, acompsrison mist be made between the harmful effect the product has on 
the environment (its ENYIRONMENTAL COST) and your HEED for the product. 

Assessing Environmental Costs of Products 

Assessing the damage 8 produc! may do to the environment is not an easy task. To help in 
making an assessment of ervironmente) cost, a list of questions is presented below. Consider each 
of these. As an example of how the queitions may be used, they sre applied to the disposable 
beverage (pop) can. 

1. Is the product nade from natural resources which cannot be renewed? 

FOR POP CANS: Pop cans require a number of metals in their manufacture. ~ 
Since metals cannot be repleced once they are mired from the earth, the answer 
is definitely “yes”, thy do require nonrenewable resources. 

2. When the natural resource (or product) is taken from the environment, does it 
change the environment in any permanent ard undesirable way, i.e., docs it damece 
the environment? 

FOR POP CANS: Metal tor producing cans must be mined. Mining operations 
always have e tnessuralle effect on the environment. The wastes produced by the 
mine may pollute water ways; ihe earth is often scarred permanently. Of course, 
there is also the matter of the energy it takes to remove minerals from the earth. 

3. If the change (damage) is not permanent and con be repaired, is it being repaired? 

FOR POP CAKS: Unfortunately, much of the damage remains because repair 
(recovering the mined Vand and cleaning polluted water) is so expensive. 

4. Dees the manufacture, transport, and/or storegs of the product damage the 
environment? 

FOR POP CARS: The transport of canned pop is no more destructive to the 
environment than transport of bottles. However, the manufacture of pop cans 
causes pollution - air as well a3 water - and uses tremendous smounts of _ 
energy. This is especially significant, since the can is intended to be used only 
once. .
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S. Does the use of the product damage tie environment? 

FOR POP CANS: The actual “use” of the can (while drinking the pop) does not. 

6. Does the disposal of the product after use pose 6 problem for the environment? 

FOR POP CANS: This is one of the biggest problems with pop cans. Although it fs 
beco:ning economical to recycle the metals in pop cans, most will be thrown away. 

Americans corsume over 380 soft drinks per person per year. About 65% 
of these come in non-returnable cans and bottles. That means that millions of 
cans will end up eithor as litter in the environment or as solid waste in land- 
fill or other garbage dumps. 

ASummary for the Example Used (Pop Cans): 

A summary of the pop can assessment might appear as foilows: 

The tion Cost Assessment of Poo Cans 
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Total Assessment-----------8--- enn --- High 

The decision is that the pop can represents 2 high cost to the environtment. 

Assessing Product Need: 

Even when an environmental cost assessment hes been made for a product, a consumer 
decision cannot be mate until the NEED for ihe product has been determined. Below are three 
guidelines for assessing product NEED. After vou have read and thought about them apply these 
guidelines to determine your need tor the preduct. 

1. Does the product serve a real need? Ar. imagined need? 

2. Are there environmentally desirable (or at least 1ess damaging) substitutes available? 

3. Do you valuz the benefits of the product gveater than the costs to the environment? 

(Nate: Again, depending on circumstances and location, these questions may have 
to be revised. Thy reader should feel free to revise a3 needed.) 

dssessing the Need for the Pop Can. 

Answer each of the above questions with respect to your personal need for the pop can. 
Sore spece bss been provided for your ressoning. 

Question 1: Coes it serves real need? —.__. An imagined need? 
Your reasoning: 
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Question 2: Is there an environmentally desirable substitute available? _-_. 
Your reasoning:   

Question 3: Do you value the benefits of the product greater than the cast to 
the environment? Your reasoning: —   

  

How do your responses compare to those of other students in the class? Do you responses 
reflect your values in any way? The values of your clessmates? How? 

ible Actions 

Identify three (3) actions (behaviors) which you feel you should consider and evaluate a3 
@ result of the pop can assessment. Please do this below: 

  

2.   

3.   

Apoluing Your Skills: Mow that you have completed the product need and ervvironmental cost 
essessment for pop cans, choose a product which you regularly consume (use) and epply the 
criteria to that product. (Hote: A worksheet is recommended for this staje of the ectivity.) 

End of Student Materials 

Evaluation: 

Objectives 1, 2 and 4 may be evaluated as part of a written or oral examination. 
Objectives 3 through 6 however, are higher tevel objectives and may be more accurately assessed 
by evaluating students’ work on the activity. Criteria for determining level of achievement may 
include the following: 

1. Has the student thoroughly and accurately researched available sources for 
infor mation? 

2. Hes the knowledge been objectively applied to the product cost assessment? 

3. Has the student made sufficient attempts to understand his/her own feelings with 
regard to product need? 

4. Are the identified actions consistent with the student's reported assessment findings? 

End of Example 

TUL CUS 
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RESOURCES FOR INSTRUCTION 

Regardless of the teaching model used for instructional purposes in EE, certain resources 
will prove necessary in order for instruction to be maximally effective. Students cannot be 
expected to change their behavior and become effective environmental educators when only lecture 
and discussion are used in the teaching-learning process. For example, teachers must not be 
expected to learn how to teach children to investigate issues unless they, 63 well, have the skills 
needed for, and experience in, issue investigation themselves. How can teachers effectively use 
fleld trip strategies successfully unless they have experienced these same strategies themselves? 
Thus, the preservice teacher education programme (TEP) must be developed and organized in such 
@ manner 43 to incorporate these same strategies. 

What follows, beginning on the next page, is a brief overview of some of the methods (and 
essocisted resources) which are recommended for use with the goal levels suggested in Part | of 
this document (“environmental sensitivity” has also been included due to its critical importance 
for environmental literacy). Following this methods/resources schematic, a fey of the methods 
are discussed further, hopefully helping the reader to successfully engage these strategies in the 
TEP. (Note: Part ¥ of this document also presents activities for infusion in specific general 
education and professional education courses. These activities incorporate and model EE 
methodologies other than those described on the following pages.) 

REBKEARAEARKEAKRKERKAAREHRAKRKAERERABRERRKRRCRKABRKRRUNABKRAK 

“we can no longer take for granted the 
renewability of our renewable resources. We 
must realize that the natural systems - the air 
and water, the forests, the land - that yield 
food, shelter, and other necessities of life are 
susceptible to disruption, contamination, and 
destruction.” 

Gus Speth 

BHBRABRZRARBRAKALSKRAAAARKRKERKRARKTERRERRKLHRRBRKERE
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USING A GOAL-QRIENTED FRAMEWORK AS A BASIS FOR 
ORGANIZING INSTRUCTIONAL METHODS AND RESOURCES 

  

  

GOAL LEVEL AYAILABLE METHODS AVAILABLE RESOURCES 

Environmental Outdoor Education/Recreation Natura) Environments; Outdoor 

sensitivity Education Centers, Recreational 
Areas, Etc. 

School Camping Programmes School Camps, National Parks, 
Youth Programmes, Environ- 
mental Centers, Etc. 

Field Trips Hature Centers, Environmental 
Centers, Wildlife Refuges, 
Sites of Issue Foci, Natural 
Areas, Etc. 

Historical Current Readings Books and Other Suitable Reading 
(Can be With Followup Discussion) Materials. 

Presentations /Demonstrations Adult and Peer Role Models. 

Film Yiewing/Discussions Yideo Tapes, Movie Films, 
Filmstrips. 

Ecological Foundations Field Studies Natural Areas, Refuges, 
Environmental Centers, Nature 
Centers, Etc. 

Simulations and Models Computer Programmes, 
Diegrams, Printed Simulations. 

Viewing and Discussion Yideo Tapes, Movies, Filmstrips. 

Reading and Discussion Texts and Other Print Materials. 

Lecture and Discussion Overheads, Worksheets, Lecture 
Notes, Followup Panel Discus'ns. 

Conceptual Awareness Field Observations Local, Environmentally Impacted 
Sites, Sites of Issue Foci. 

Simulations and Models Computer Programmes, 
Diagrams, Printed Simulations. 

Case Studies Teacher Developed Cese Studies, 
Print Materials, Local Issues, 
Community Resource People.
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GOAL LEVEL AYAILABLE METHODS AYAILABLE RESOURCES 

Brainstorming (Problems, Issues,& Teacher Organized Brain- 
Solutions) storming Sessions. 

Yiewing and Discussion Yideo Tapes, Movies, Filmstrips. 

Reading and Discussion Textual and Other Print Matter. 

Lecture and Discussion Overheads, Worksheets, Lecture 
Notes, Followup Panel Discus’n. 

Investigation and Secondary Source Investigation Libraries and Other Collections. 
Evaluation of issues 

Primary Data Collection Data Collection Instruments, 

Environmental Action 

Skills 

issue Analysis (Players, Positions, 
Beliefs, and Yalues) 

Yalue Clarifisation/Moral Education 

Brainstorming of Alternate Solutions 

Action Analysis 

Simulations and Games 

Skills Training Sessions 

Action Workshops 

Action Learning in Community 

Student(s) Action Projects 

Samples 63 Needed. 

Worksheets Involving the Issue 
Analysis Procedures; Films & 
Print Materials ss Referents. 

Print Materials, Yaluing 
Exercises. 

Teacher Organized Brain- 
storming Sessions, Focus on 
Student involvement. 

Worksheets Using the “Action 
Analysis Criteria”. 

Computer and Print Materials. 

Print Materials and Exercises. 

Community Resource Persons. 

Community Internship 
Programmes and Projects, 
Cooperating Organizations. 

Teacher and Resource Persons 
a3 Supervisors/Consultents, 
Required Resources ttade 
Available.
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INYENTORYING AND USING COMMUNITY RESOURCES 

A few years ago one of the writers of this document had occasion to join a team of 
professional educators which wes assigned the tesk of evaluating a rural secondary school in 
southern Illinois. This writer's specific responsibility was to inspect the curricular programme 
in the science department. One of the first things he noted was the school's setting. The school was 
out in the country. It was located on perhaps five acres of mowed grass, green from the moderate 
climate of the region. Just south of the school, no more than 100 yards away, was a large tract of 
oak-hickory deciduous forest, ungrazed and rich in ecological variables. In front of the school was 
a wide ditch which was water-soaked. In spots, standing water could be observed complete with 
plankton and associated water insects and amphibians. Just ecross the highway lay a railroad 
track and beyond the railroad was a very large segment of the national forest which was part of the 
region. Seldom, if ever, had the writer observed a school with equally rich natural resources 
available within a five minute walk of the classroom. Excited with the prospect of finding an 
exciting science program for students, the writer observed several classes and spoke with the 
teachers in the science department. The biology teacher was interviewed last. He was quick to 
inform the writer that he didn't allow his students out of the classroom and, therefore, didn't use 
the resources which were so close to the biology room. 

Unfortunately, this situation is faz more typical than one would like to admit. We often 
refer to such a situation a3 a “two by four classroom”, i.e., two covers of a book and four walls of a 
classroom. And, we are almost certsin that students coming from such a classroom will not be 
developing increased environmental sensitivity, will have only limited ecological knowledge, will 
not be aware of the resources of their region, will not be able to investigate serious issues within 
the region, and will not know how to help resolve the important issues facing them and their 
community. This unfortunate state-of-affairs could, at least in part, be remediated by teacher 
educators who train preservice teachers in the strategies for using community/regional resources 
in their teaching. 

What are some of the strategies essociated with the use of community/regional resources? 
Research is very clear in at least one dimension of this problem. Teachers who are familiar with 
area resources and have thought through how to use them instructionally are the ones who will use 
them far more than other teachers. 

The writers have been involved in a number of “resource inventories” in the United 
States over the past twenty years. A “resource inventory” is 4 printed inventory of both physical 
and human resources available for instruction within the teacher's own ares. This inventory can 
take a book or manual form, it can be computerized, or it can be developed as a card file to be used 
by all faculty members in a school. 

Researchers have found that those teachers who are trained in the inventor ying of 
community/regional resources and actually get involved in the inventory process are the ones who 
will use those resources with their students to 9 far greater extent than other groups. Resources 
will get even greater use then they will by teachers who are given workshops ina resource 
inventory and the resources sssocieted with that inventory. Teachers who simply have access to 4 
resource inventory (without special training in its use) use the resources the least. In other 
words, if professional educators wish to see teachers use community/regional resources, they 
must train the preservice teacher to inventory resources and help them get involved in the 
development of @ resource manual. 

With these thoughts fn mind, the writers have incor porated a simple resource inventory 
form with this soction and have also provided a fictional example of what one part of 9 resource
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inventory would look like. The-reader should feel free to use and/or modify the inventory form as 
meded in his/her own particular situation. 

What kinds of resources can ba inventoried for an environmentally- related resource 
inventory? A few examples are: resource people such as wildlife biologists, game wardens, 
botanists, commercial fishermen, trappers, hunters, waste disposal personnel, waterworks 
personnel, sewage plant operators, insect and rodent control specialists, greenhouse operators, 
environmental organization activists, and ranchers/farmers. Other examples would include 
physical resources such as: wildlife refuges and parks, national /state forests, farms, ranches, 
typical ecosystems (biomes), zoos, fish hatcheries, sewage plants, waterworks, garbage dumps 
(landfills), electrical utilities, commercial airports, strip mines, fertilizer industries, toxic 
waste dumps, university facilities such es departments of fisheries and wildlife, loval parks 
having environmental potential, environmental centers, and recycling centers. 

What follows are: (1) 4 sample Resource Inventory Worksheet, and (2) a fictional 
Sample Resource Inventory. Again, readers are urged to use these documents to help develop 
training for the use of and the inventor ying of local/regional resources. 

  

DAVE 

The Reseurce laventory worksheet 

Hame ef the Resource:   

  Appropriate Centent Arce Usage: 

Apprepriate fer the Fellewing: Field Trip _; la Class Use ___-; Investigation 
by Students ___; Other ___ (Please Explain)   

Address/Location:   

  

Centact Person and Address:   

Telephone:   

Suggestions fer Use:   

  

Use Limitations /Restrictions:   

  

End of Worksheet 

  

LMU
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Sample Resource Inventory 
for 

File System er Print Document 

  

LETUUUEUUEUU UU 

Kinkaid Wildlife Refuge 
(Fictional) 

Appropriate Content Areas: fan7ronnenisi Science, tntroductory Biology, Emironmental 
hRethods, Science Methods, Social Studies felhods. 

Appropriate for the Following: fie/d 7rip, Specie! issue (nvestigations by Students, Specialists 
laviled lo Spesk to Hudenis th Class. 

Address/Location: Zhe Avnkeid While Refuge 's located fifteen kilometers west of Murphystown. 
Written communications should be sent lo. 

The keluge Manager 
Atnksid Wildlife Reloge 
FG Box 1600 
Murphystowh 00459 

Contect Person: Asrry /asell, Refuge Menager or Or. Armond Brewer, Wildlife Biologist 

Telephone: 779-1420, 8AN- SFA 

Suggestions for Use: Avnkeid Kefupe is en excellent place for students lo observesstudy the typical 
Nateoods savanna and pond communities, the reluge ts hore to len species of 
endangered plants end four species of endsngered birds sad insinimals - serious 
issues surround three of these anitaal species end reluge personnel are willing for 
supervised students to observe these aniinals with certain restrictions, reloge 
personnel are also willing to speak lo appropriate classes on related Issues eTth 
arene notice or to be tnlerviewed by students conducting serious issue 
lavestigations. 

Limitations/Restrictions: a//Aough the refuge may be visited by eny school group making 
errenpermens in advance, supervised college students are the only students who 
cen gain eccess to certain éreas due to the dangers involved. Hor are students 
elowed 1p certain eress during the ruil. 

  

QUEUE eee
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EFFECTIVE USE OF FIELD TRIPS 

Since meny community/regional resources involve the use of field tri ps, itis extremely 
important to give the TEP student training in their use. It is also important to incorporate field 
trips into a TEP programme so 4s to give TEP students first-hand experiences with resources and 
issues. 

inorder to be maximally effective, the field trip should be task oriented. A simple 
“excursion” outside of the formal classroom is usually a total waste of time. Therefore, it is up to 
the instructor to provide the parameters needed to insure success. The “task” for the student can 
be one of several types. It can involve answering one important question indepth. It can involve 
some sort of inquiry which demands that problem solving skills be applied. It can involve a 
survey which necessitates the use of a data collection instrument. It can simply involve the 
description of something (e.9., an ecosystem) which is not available within the confines of the 
regular classroom. An inquiry-oriented field trip worksheet is included at the end of this section. 

Besides providing a definite tesk for the students ona fieldtrip, several other 
considerations are important. Among these are: 

1. Making arrangements for transportation, if needed. 

2. Planning for student safety. 

3. Making a preliminary trip to make sure that the instructor is familiar 
with the resource. 

4. Pretrip discussion with students about the nature of the trip, the resource and 
the assigned task. 

5. Discussion concerning student deportment on the trip, ie., expectations of 
student behavior. 

6. Posttrip date recording and synthesis. Reports by individual students or small 
groups may be indicated. 

. Other parameters may be necded, depending on the nature of the trip. If the instructor is 
taking the class ona trip to the garbage dump, for example, students may be assiqned an additional 
task of observing litter /illegal dumping along the route to the dump. Or, if the trip {s to an 
excellent example of the dominant ecosystem (biome) the instructor may ask students to take notes 
on the way home on the ways in which man has modified the biome. 

The “Garbage Dump Field Trip Worksheet” included in this section assumes thet the 
instructor is interested in students taking 4 holistic look at the dump site, its environment, 
possible issues surrounding the site, alternative disposal methods, land reclamation, and citizen 
action if needed. Such a worksheet provides students with an opportunity fo synthesize a great deal 
of infor mation back in the classroom and to participate ir decision-making about the consequences 
of one type of human behavior a9 well as citizen action that might be called for.
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AUQULUIDOVOGEAOOEAOUGNAUOOQADOEOOEEADOUOOPSPOOOOAAOUOUEORESAOOOEHAOOOEET OOO POOEAEO DORSET PAO EO OOD EOESA ADO EEO 

THE GARBAGE DUMP FIELD TRIP WORKSHEET 

YOUR NAME:   

DATE:   

1. Identify, in writing, the location of the dump. What is the extent of the dump 
site in acres or hectares? 

2. How do people living in the surrounding areas use this dumping area as a waste 
aa site? (lacluded should be a list of the major kinds of waste observed 
here. 

3. Dumps can be classified es sanitery land fills, rubbish burning dumps, or 
open dumps. Into which category does this dump fit? Why? 

4. Is this a legal dumping area, f.e., does it conform to the tegal statutes 
governing waste disposel? 

5. Is there any evidence that animals inhabit the dump? If se, what kinds of 
animals? De they appeer te present health and/or safety problems? 

6. Briefly describe the uses of the land areas immediately edjacent to the dump 
preperty. is it residential, farm land, ether? What would property values be 
edjaceat to the dump? What kinds ef problems dees the dump present te area land 
owners? 

7. Are there any water vays within or near the dump site? Do they receive 
raneff vater frem the dump? if se, what problems might this cause for 
surrounding ecosystems? 

8. Is there ether evidence of pollution in the dump area? (Please consider air, 
noise, end visual pollution.)
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9. How long can the surrounding area rely on the present disposal site? ‘What 
are the future plans for waste disposal in this area? 

10. Are there other alternatives for dumping for the people who are vaing this 
dump? If so, what are theg? 

11. Can this dispesal site be reclaimed? If se, how sheuld this be dvae? Are 
there legal restrictiens/requlations governing reclamation of garbag: dumps? 

12. What could your class do to attempt te remedy potential /actual problems in 
this situation? In the case of iNegal dumping, should you/your class yet involved 
in this type of controversy? Why? 

End ef Worksheet 

  

QAUAATOTAONAAUAAOAGAUOOL CAUCUS EALAOOU CDG T ADO CAAA 

USING DETAILED PROBLEM SOLVING ACTIVITIES 
TO INSPECT ISSUES/VALUES 

Part ¥ of this document displays a number of activities that can be infuscd into a selected 
array of TEP courses. These activities are varied and have been proven effective for a number of 
uses, €.9., planning for citizen action, analyzing issues to identify players, beliafs, and values, 
teaching issue date collection procedures, analyzing issue-related print mattrials, conducting an 
issue-related simulation, and observing (indepth) @ regional ecosystem. 

Often the course instructor must creatively construct an ectivity which will help 
accomplish a particular goal and teach for specific learner objectives. Sometimes, the instructor 
can adapt (modify) an existing activity for use ina particular course/situation. The activity 
which follows is one which could be infused into courses ranging from environmental science to 
math methods. All the instructor needs to do fs to write a set of learner objectives appropriate to 
the course in question. Learner objectives for this problem solving activity sould focus on 
computation, knowledge of water consumption, personal values concerning water use, population 
pressures on a given resource (water), or the relationship between human dehavior and resource 
consumntion. Regardless of the set of objectives used, the student will have to make some 
decisions about personal /family behaviors which call upon an inspection of values which sre 
probably unconsciously applied each and every day to this resource.
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Example Problem Solving Activity 

  

DDLUULAOOOOS AACA OOO EAU OD UO ECAR OE UA OE ED CEDURE PPE PP 

Determining Water Consumption 
(An Issue-Related Activity) 

How much water do you use? How much water does your family use? How does this compare with 
other homes in your community? Is this water consumption necessary? How much water could be 
conserved throughout your community if every home owner /renter chose to use the minimum 
amount needed for good health and cleanliness? How much could be conserved nationally? These 
are a few of the questions you can attempt to answer through this activity. 

The first task is to determine the weekly consumption of water in your own home. Below you will 
find a list cf uses for water. By carefully observing and measuring water consumption in your 
own hone, complete this computation. Be sure to include other uses you can think of besides those 
listed here. 

Home Vater Consumption 

Use Gallons Consumed Per Week 

Drinking and food preparation —_——-. 

Dish washing —_ 

Clothes washing —_—~— 

Car washing —_—— 

Bathing, showering, face and hands washing —_—- 

Toilet flushing —_— 

Garbage disposal —_——- 

Watering grass, flowers, vegetable garden, etc. —_——. 

Water for pets/livestock (include all uses) —_—- 

Water lost from leaking fauwets —_— 

Other —_——. 

Total Gallons Used Per Week 

Divide the “Total Gallons Used Per Week" by the total number of persons in your home. This will 
give you the sverage number of gallons used per person per week fn your home. 

  

  

Number of gallons per person per week ........ —.
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The second task is to determine the minimum amount of water needed for all uses in your home. It 
is sometimes amazing to discover that considerable water can be conserved by changing a few 
personal habits, repairing leaking faucets, etc. How much water is really needed? Complete the 
assessment of your minimum needs below: 

Minimum Home Water Needs 

Use Gallons Needed Per Week 

Drinking and food preparation —_— 

Dish washing —— 

Clothes washing —— 

Car washing —— 

Bathing, showering, face and hands washing —_—- 

Toilet flushing —_ 

Garbage disposal —— 

Watering grass, flowers, vegetable garden, etc ——. 

Water for pets/livestock (include all uses) ___ 

Water lost from leaking faucets —_——~ 

Other —_—_ 

Total Minimum Kumber of Gallons Needed Per Week —_——. 

  

Again, divide this sum by the tote} number of people in your home to get an average. 

Minimum number of 
gallons per person per week......   

At this time, subtract the minimum number of gallons of water NEEDED per week from the 
original number of gallons of water CONSUMED per week. 

How much water could you 
conserve per person per week? ...... —~—— gallons 

How does this figure compare with the water savings computed by other students in your cless? 

What seems to be a reasonable number of gallons that could be conserved by all people you know. 
This will be determined by discussing average water uses and water savings in your immediate 
area or community.
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How much water could probably 
be conserved per person per week 
in your community................ gallons   

at this point, you are to find out the population of your community. ‘Multiply the average number 
of gallons of water which could be conserved by the number of people living in your community. 
This will give you an estimate of the amount of water that could be conserved in your community 
alone. 

Estimate of amount of water that 
could be conserved each week in 
the community..................   gallons 

Next compute the number of gallons that could be conserved in the community each year .... 
Simply multiply your last figure by 52 (S2 weeks X one week's savings) 

Estimate of amount of water that 
could be conserved each year in 
the community................. gallons   

It would be wise to consider whether the estimate of the water thet could potentially be saved 
would have an impact on water resources in your area or community? 

Could the estimated water savings help to conserve the underground water supply? 
(What are the positive or neaative ecological effects?) 

Could the estimated water savings help to solve o critical water shortege in your region? 
(What are the positive or necative human health consequences?) 

Could the estimated water savings mean less stress being placed on the municipal water 
works? ...on the sewage disposal system? It might be 9 good ides for you to contact the 
water company and the sewage disposal facility and inquire about these last two 
variables. ¢ itive o utcomes?) 

Please think about the ecological, human health, and economic effects of water 
conservation. Do you think it 1s ¢ good or bad idea to conserve water? Why? 

Note: You might also want to determine how your estimate of water conservation in the hore would 
look statewide or nationally. it is a relatively simple matter to compute this. What {3 the 
population of your steteor nation? You need only multiply this number times your 
estimate for home water conservation. (Please consider, however, that an error you might have 
made in puny riatnal estimates will be multiplied also by this number when you make your final 
computation
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EXAMPLE INFUSION ACTIVITIES 

As noted earlier, this document is directed at demonstrating the viability of developing a 
professional preservice elementary education teacher training programme which will produce a 
teacher who is competent to teach for criticat goals in environmental education as well as the more 
traditional goals associated with the elementary school. In PARTY, professional educators can 
review nine select activities which are designed to be used in the infusion process. Regardless of 
which activity one reviews, it should be remembered that these are only example activities. 
While an effort has been made to present well developed activities, there is no accompanying 
mandate to use them as they have been presented. It is understood that segments of various 
activities may need to be modified to fit the teaching/learning setting in which they are to be used. 
Further, while an effort has been made to lend some cohesion to these nine activities, they do not 
constitute a complete activity set. Thus, tiese activities should in no way be interpreted as 5 
curriculum for infusion. What they do help demonstrate is the ease with which the overall 
infusion process can be eccomplished. 

The example activities included in this section serve a3 an indication of the rich potential 
for infusing environmental content into the teacher education programme. Two charts have been 
prepared to provide readers and users of this manual with on overview of important features of 
these example activities. The first of these, the Outline of Example Activities: The Curricular 
Framework, provides readers with a general overview of the activities as they relate to select 
curricular aspects of the teacher education programme. This Outline includes each Activity by 
title, the title of the Course(s) each activity was designed to be taught in, and an indication ss to 
whether each of these courses is a General or a Professional education course. Inaddition, the 
Outline indicates which environmental education Goal Level and Goal(s) toward which each activity 
is directed. 

A review of The Curricular Framework will reveal that six (6) of the nine activities have 
been designed for use in general education courses, and the remaining three (3) activities have 
been designed for use in professional education courses. Expertenced readers will no doubt notice 
that many of thé designated courses are associated with the natural and social sciences. This 
should further substantiate the widely held view that courses in these areas are ripe for infusion. 
Howe-er, courses outside of these areas have also been used to demonstrate infusion strategies to 
help disnel thé myth that anly science and sociol studies courses ore ripe for infusion. In terms of 
their goal emphases, the activities cover all five environmental education goal levels, and cover 9 
broad range of goals across those levels (1.¢., from Goal { to Goel 21). More importantly, five 
(5) of the nine activities have been designed to emphasize Goal Levels (Il and(¥. The 
environmental education literature consistently hes indicated that these goal levels are most often 
neglected within programs, even though these goal levels have been deemed as important by 
professional and practitioners. More recently, the findings of several résearch studies (¢.9., 
Hines, etal., 1987; Marcinkowskt, 1987; Sia, et al., 1986) have found variables assoctated with 
these goal levels to serve es significant correlates and predictors of environmentally responsible 
behavior, further suggesting the {mportance of educational activities directed at these goal levels.
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A second chart has been prepared to provide readers and users with an overview of 
important features of these example activities and is entitled Outline of Example Activities: The 
Instructional Framework. This Gutline fs intended to provide readers with a general overviey of 
select instructional aspects of these activities. In addition to including the Course and Activity 
titles, this outline provides a general indication of which Instructional Method(s), 43 well as 
which of three common Instructional Grouping Patterns are utilized in each activity. 

A review of The Instructional Framework will indicate thet a variety of instructional 
methods and grouning patterns have been incorporated into the exemple activities. The Outline 
includes only those methods which have been written into the activity, and remains representative 
to the extent that individuals ectually use the intended methods when teaching these activities. 
While the intended methods have proven to be effective, it is recognized that users of this manual 
may still choese to modify them. Before doing so, interested readers and users are encouraged to 
consider the educational consequences/ payoff for doing so. For example, an experienced reader 
will notice that the courses /ectivities offered early in the programme tend to be listed at the top of 
the Outline, and that the eccompanying methods tend to engage students in lower level cognitive and 
affective behaviors (e.9., observation and comprehension, receiving and responding). At the same 
time, those courses /activities listed toward the bottom of the Outline tend to be offered later in 
the programme. The methods used in these courses sre designed to engage students in niore 
complex, higher level cognitive and affective behaviors (e.g., analysis, synthesis, and evaluation; 
prioritizing and acting on values) (Bloom, et al., 1956; Krathwohl, Bloom, & Masia, 1956). In 
this context, oversimplification of the methods used in a later course/activity would be likely to 
seriously compromise the desired cognitive and/or affective learning outcomes of the activity and 
the course. While it is recognized that any number of factors may influence the use of intended 
instructional methods (e.9., available resources or trained staff), itis crucial that decisions 
regarding methods be made on the basis of desired learning outcomes to 93 great an 
extent 6s possible. 

In addition, this Outling includes information on the instructional grouping patterns used 
within eath activity. Of the nine example activities, four (4) involve students in individual 
efforts (1.¢., for role playing, training, or assessment), while another four (4) involve students 
insmeoll group or team efforts. The ninth activity makes use of both individual and small group 
instruction. Regardless of the whether an activity uses individual and/or small group 
instruction, all activities provide some opportunity for students to interact on a clesswide basis. 
If the proper classroom climate can be established and these interactions can be easily managed, 
this kind of interaction will often contribute to desirable cognitive and affective outcomes, such a3 
those noted above. 

With this introduction, readers and users should have gained some important insights into 
these example activities. Asa final essist, readers and users may find it useful to know that each 
activity generally follows the same format. This format includes the following components: 

1. Infusion Activity for (The Course Title) 
2. The Activity Title 
3. Environmentel Education Goal Level(s) and Goal(s) 
4, Course Prerequisites to the Activity 
5. Purposes of the Activity 
6. (As Necessary) Background Information 
7. The Structure of the Activity 
8. Statement To the Student 
9. Worksheet(s) 
10. (As Appropriate) Synthesis or Addendum 

. 6 

Additional notes of explanation ore provided where they seem particulerly pertinent or necessary.
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GUTLINE OF EXAMPLE ACTIVITIES: THE CURRICULAR FRAMEWORK 

  

GOAL EMPHASIS COURSE TYPE 

LEYEL GOALS ACTIVITY COURSE GEN. ED.|PROF. £0. 

| 1 Ecosystem Observation Biological Science | # 

il 5,7? Population Simulation Sociology * 

i 10 = The Analysis of Printed Communications | OR * 
Materials Introduction to Ethics ¥ 

iW 12 The Collection and tnterp. Science Process for ¥ 
of Primary Date Teachers 

tT 13. Building an issue Web Envis onmental Health ® 

Ti 13 The /inalysis of Positions Science Methods # 
on Lssues 

TT 14,15 The Identification and Favironmental Science ® 
Comparative Analysis of 
Alternative Solutions 

\¥ 18,19 Planning for Citizen Action Social Studies Methods * 

Y 21 Developing an EE Lesson Organizing and Directing 
Instruction * 
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OUTLINE OF MPLE ACTIVITIES: THE INSTRUCTIONAL FRAMEWORK 

  

INSTRUCTIONAL GROUPING PATTERN 
COURSE ACTIVITY METHODS IND. - SMALL - LARGE 

Bio. Science | Ecosystem Observation Field Observation * # 

Sociology Population Simulation Simulation Game * ® 

Comm. I/ or Analysis - Print Materials Content/Yalues Analysis * # # 
Intro. Ethics 

Science Process Collection/Interpretation | Autonomous Group # ¥ 
for Teachers of Primary Data Investigation 

Env. Health Building an Issue Web Brainstorming & ¥ % 
Issue Investigation 

Science Methods Analysis of Positions on Issue Analysis & ¥ ¥ 
Issues Impact Assessment 

Env. Science Identification/Comparative Action Analysis & ® * 
Analysis - Alt. Solutions Force Field Analysis 

Soc. Studies Planning for Citizen Action Action Planning ¥ * 

Org. & Dir. Developing an EE Lesson Lesson Planning # # 
Instruction 
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INFUSION ACTI¥ITY FOR INTRODUCTORY BIOLOGY 

ACTIVITY: The Ecosystem Observation Activity 

GOAL: Goal Level | (The Ecological Foundations Level) ... Goal 1: Communicate and apply 
- in an educational setting - the major ecological concepts including those focusing on individuals, 
species populations, communities, ecosystems, biogeochemical cycles, energy production and 
transfer interdependence, niche, adaptation, succession, hemeostasis, and man a3 an ecological 
variable. 

PREREQUISITES: Prior to the use of this worksheet, students should have completed study 
in the areas of The Organism, Species Populations and Natural Communities, and The Role of Man 
in Nature. 

The Ecosystem Observation Worksheet 

PURPOSE: This activity evaluates, tos considerable extent, the ability of the preservice 
teacher to apply learned concepts ina natural biological setting. As students, they must respond 
toa series of questions which demand either direct observaticn or an interpretation of 
observations, giving the instructor an excellent perception of whether the students’ concepts have 
been developed accurately and thoroughly. In addition, the sctivity provides the student with an 
opportunity to learn more about local ecosystems a3 well as with an opportunity to synthesize 
information and interpret a complex biological system. 

STRUCTURE OF THE ACTIVITY: In preparation for this activity, the teacher should decide 
and communicate to students how sites will be selected for analysis (e.9., teacher vs. student 
selection, one vs. two students per site, etc.). itis suggested that the teacher attempt to insure 
that the class, as 6 whole, observes various kinds of ecosystems. The worksheet and any 
accompanying teacher assignments should be reviewed with students in order to clarify teacher 
expectations. Upon completion of their observations, students should be provided with the 
opportunity to present and compare recorded observations 43 part of a sunthesis for the activity. 

TO THE STUDENT: This worksheet provides you with an opportunity to apply learned 
ecological concepts ina natural setting. Whether assigned 6 specific ecosystem in whici. to 
conduct this activity or given the option of choosing your own, you will find it necessary to 
carefully observe many ecological variables and use these observations in answering the questions 
(or completing the tesks) asked of you. Be thorough end make your observations carefully.
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WORKSHEET: The Ecosystem Observation Worksheet includes the following questions. 
Students will need more space to respond than has been provided. 

Your Narne: Date: 

1. What kind of living system is this? ‘Would you call this 9 hardwood forest, a desert, a fresh 
water pond, agrassland? Just what are you observing? 

2. Is this living system a dominant one in the region where you live? Thatis, is it both extensive 
and typical in your region? Yes. No —.. Whudid you answer a3 you did? 

3. Are you able to identify the exact natural boundaries of this system? Yes__._ No__.. 
What might be some of the difficulties involved in sharply defining this system's boundaries? 

4. Yihat are (he abfotic (nonliving) factors that seem to be controlling the overall character of 
this system? You should consider such things es topography, bedrock, humidity, rainfall, 
temperature, and insolation. How do these things, andj others as well, appear to influence the 
overall character of this system? 

5. What species populations of plants and animals can you observe here? What is your evidence ? 

6. Living organisms may be referred to a3 “biotic fators”. Can you identify any biotic factors 
that seem ‘0 beavily influence the overall character af this system? If so, how do they influence 
the system 

7. Is there any evidence that layers or zones of ife exist in this particular system? If so, how 
would vou describe them? If laucrs or zones do exist, you may wish to sketch and label themona 
separate shiet of paper. 

8. Can you observe any evidence of competition betwean members of a given species population, 
€.9., between members of a particular species of birds, mammals, tree, etc.? 

9. Can you observe any evidence of competition between members of two different species 
populations, .g., between members of two species of plants or animals? 

10. What other kinds of interactions between members of different populations can you observe 
here beside competition? For instance, a fungus plant growing ona tree trunk would bean = - 
appropriate sxample. How is each organism affacted by the other? 

11, What evidence exists to indicate that food energy flows through this system? You may have to 
make some inferences but the evidence should be available in any dynamic, living system. 

12. What eviderce exists, if any, to indicate thet this environment is more or less stable? 

13. Some observers might want to apply the term “static” to this system. The term “static” can 
be defined ss showing little change; lack of animation or progression. Is this 9 good term to apply 
to this system? Whyor why not? 

y 4, pees man impact on this systeminany way? Yes. No... Whatis the evidence for 
his
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INFUSION ACTIVITY FOR SOCIOLOGY 

ACTIVITY: A Population Simulation 

GOAL: Goal Level Il (The Conceptual Awareness Level) ... Goal 5: understand and 
communicate how man’s cultural activities (e.9., religious, economic, political, social and others) 
influence the environment from an ecological perspective; and Goal 7: identify a wide variety of 
peal, regional, national and international issues, and the ecological and cultural implications of 
hess issues. 

PREREQUISITES: Prior to the simulation, students should be familiar with all Basic 
Concepts; select Science- Related Social Issues (e.9., medical- e7xi health-related, and 
agriculture-related issues) ; tte Socfology of Movements, particularly of the Environmental 
Movement; and general femilfarity with poverty as one form of Social Pathology. 

A Population Simulation 

PURPOSE: For pre-service teachers, the desired outcomes of the simulation activity will 
be a determination of: (9) tho nature and extent to population growth in your country (i.¢., past, 
present, projected); (b) the identification of fectors which influence both the increase and 
decrease of this growth; (c) the variety of interests, positions, and issues associated with 
population growth and with efforts to modify it; and (d) the most acceptable means of influencing 
the rate of growth, if this is deemed necessary. 

SCENARIO: A National Commission on Population and the Future has recently been 
convened by your government. The charge of this Commission is to develop the guidelines for a 
governmental policy on population growth for your country. Only three directives vere given to 
this Commission: (a) it must hold 4 series of regional hearings as @ means of soliciting 
information and expert testimony relevant to this charge; (b) the final hearing must involve one 
representative from each mejor interest groups which participates in regional meetings; and (c) 
foilowing this final hearing, Commission members must hold e working session with these 
representatives in an effort to arrive at a mutually agreeablo set of guidelines to recommend to 
governmental leaders. This simulation covers the final hearing and the ‘vorking session. 

REPRESENTATIVES: Given the purposes of this simulation, it is recommended that the 
number of representatives be deter rnined on the desis of the particular population-related 
conditions exten? ineachcountry. However, it is important to recognize that this simulation is 
best suited for a minimum of six (6) anda maximum of twelve (12) representatives. It is also 
recommended that the following sectors of a society be adequately represented:
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a. Governmental Agencies such 43 those which oversee immigration and 
emigration, agriculture, health care, and employment (e.9., in the US.: 
Immigration and Naturalized Services, and the Departments of Agriculture, 
Health and Human Services, and Labor); 

b. Fields of Academic Analysis such as those involving the study of populstisn 
and demographics, agriculture, health care, and economics; 

c. Societal Institutions with on interest in population affairs such as religious 
and labor organizations (e.9., in the US.: Catholic, Protestant, and Jewish 
Institutions, and Farmworker Labor Unions); 

d. Socio-economic Groups such es the middle and lower classes (e.9., a 
representative for the uneducated, homeless, poor, and/or starving); 

e. Advocacy Groups such es the World Population Institute, Zero 
Population Growth and Planned Parenthood, pro-life and pro- 
choice groups, and urban-based and environmental groups; and 

f. Advocates of Other Recognized Positions such as edvocates of technological 
and economic growth, or of the “Lifeboat” position (e.9., Garret Hardin). 

Typical (example) representatives and the positions they might take include (see 
corresponding categories above): 

b. AnAgricultural Expert: As an agriculturalist, you are evare of the 
implications of a growing population, and its demands on food production 
88 first echoed by Thomas Malthus. You have been involved in past efforte 
to help increase food production (¢.9., the Green Revolution), and are carefully 
monitoring new agricultural advances (e.9., in the area of bio-technology). At 
the same time you are concerned about the effects of national supply and 
international demand on both product costs and inflation. Your task fs to 
generate position statement which develops these considerations into 4 logical 
argument for population stabilization. 

c. AReoresentative of the Catholic Hierarchy: You represent the views of the 
Catholic Church. Although you recognize over population a9 4 serious problem 
(e.9., in places where many die of starvation and disease), you uphold the 
teachings of the Church regarding birth control, sterilization, and abortion. 
You may invoke the papal encyclical “Humanse Yitee” {n defense of your position. 
Ho developing your statement, it might also be helpful to interview severe) Church 
officials. 

e. Zero PopulationGrowth: Asa representative of ZPG, you advocate world 
population stabilization. Your concerns cover a wide range of issues, including 
population growth, family size, immigration, teenage pregnancy, abortion, and 
national growth policy. Your task is to develop a position which adequately 
reflects ZPG's policies, with particular attention to each of these sub-issues. 

f. Pro-technological /economic development: On the one hand, you area firm 
bellever in the potential of technology. In your view, population per se is not the 
problem. Rather, the problem lies in the location of growth centers and the
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management of technologies to serve them (e.9., in areas Hike shelter, 
transportation, and food production/distribution/energy). On the other, you are 
keenly aware that when economic growth benefits a majority of the population, it 
Will most probably lead to a reduction in the rate of population growth (¢.9., ag 
in Western nations). Your task is to locate noted authorities which support these 
or similar positions. 

STRUCTURE OF THE ACTIVITY: This simutation can be organized as follows: 

1. Setting the Steqe. The teacher should establish and communicate to students both the 
for mat of and time frame for the simulation. This includes: 

8. defining the composition (1.¢., 4 to 6 adults, including teachers, 
administrators, parents) and modus operandi of the Commission; and 

b. identifying the representatives to be role- played, and describing the general 
contribution and/or pisition of each. This may include, but should not be limited to 
those included under Representatives. 

2. Student Preparstion. The teacher should establish and communicate to students what 
will be expected of ther prior to the simulation. This includes: 

8. having individual students take on the role of an identified representative; 

b. indicating that they will be expected to conduct background research on the 
group they will represent; 

¢. indicating that they will be expected to develop a position statement based 
Upon their research which reflects accurate, up-to-date information and logical 
argumentation; and 

d. describing that they will be expected to present expert testimony regarding 
their position to the Commission during the final hearing ond during the working session. 

3. The Simulation. In order to present testimony and arguments in an equitable fashion, 
and to maintain an atmosphere of mutual respect aid acceptance, certain rules must be strictly 
adhered to. 

For the Final Hearing these include: 

a. The Commission Chairperson will determine the order in which the 
representatives will present their testimony, and will communicate this order to all 
representatives prior to the hearing; and 

b. Eech representative will be given 5 minutes in which to present his/her 
position, along with supporting information, explanations, and/or arguments. Following 
his testimony, the floor will be opened to members of the Commission and/or other 
representatives for questions and discussion, and may be curtailed at the discretion of the 
Commission Chairperson. 

For the Working Session these include:
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c. During the working session to follow the hearing, representatives and 
Commission members may enter the discussion only upon recognition by the 
Commission Chairperson; and 

d. During the working session, comments and discussion on any particular 
topic/issue will be limited to about ten (10) minutes, and may be curtailed st the 
discretion of the Commission Chairperson. 

SYNTHESIS OR SUMMARY: After the simulation participants have been debriefed, the 
teacher should engege students and other participants ina discussion of the simulation. Wh'** 
allowing for discussion related to the role-playing the teacher should make use of the results of 
students’ background research, and guide discussion toward topics which reflect each of the 
previously stated Purposes. If possible, it is useful to have students engage ine synthesis-type 
writing assignment (1.e., focused upon what they learned) prior to and/or following such a 
iscussion.
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INFUSION ACTIVITY FOR COMMUNICATIONS 1 OR 
INTRODUCTION TO ETHICS 

ACTIVITY: The Analysis of Printed Materials 

GOAL: Goal Level fl (The Conceptual Awareness Level) ... Goal 10: understand the roles 
played by differing human beliefs and values in environmental issues and the need for personal 
values clarification as an importent part of environmentel decision making. 

PREREQUISITES: For Communications |: Prior to this activity, students should have 
covered Paraphrasing and Summarizing, and Analyzing for Yalidity. They should also have been 
introduced to Evaluating Information. For Introduction to Ethics: Prior to this activity, students 
should have covered Theories of Morality, and should have been introduced to the Ethical 
Dimension of Environmental Problems. 

Analyzing Printed Materials for Statements of Belief 
and Yalue 

PURPOSE: For pre-service teachers, the desired outcomes of this activity include their 
ability to: () identify and restate o proponent’s position(s) onan environmentelly-related 
matter presented in print form; (b) identify those passages which reflect that proponent’s major 
rationales or beliefs supporting that position; (c) distinguish between the empirical (ie., 
factual) and non-empirical dimensions of those rationsles/beliefs; and (d) classify those 
rationales /deliefs according to the values they appear to reflect. 

BELIEF - YALUE FRAMEWORK: For teachers and students to be able to clearly 
communicate with one another about the methods and outcomes of printed material enalysis, they 
will need to rely upon sorne conmimon analytic framework. For the purposes of this activity, one of 
the most important components of an analytic framework is the scheme for classifying statements 
which characterize proponents’ stated positions and rationales/beliefs. From the research 
literature ond from experience in teacher workshops, the types of values which have proven 
useful in classifying positions and supporting rationales /belfets include: 

Aesthetic: statements pertaining to the nature and/or value of 
sensory experience of the environment (¢.9., appreciation); 

Cultural: statements pertaining to the nature and/or value of 
the continuation/preservation of the knowledge, beliefs, 

values, folkways, customs, art, artifacts, etc., of given 
people; :
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Ecological: statements pertaining to the nature and/or value of 
maintaining the diversity/integrity of species populations, 
habitats, communities, ecosystems, and other natural systems; 

Economic: statements perteining to the monetary nature and/or 
value of goods and services derived from the environment (e.g., 
as determined by pricing and production); 

Educational: statements pertaining to the neture and/or value of 
the dissemination, ecquisition, or other educational use of 
environment-related knowledge; 

Ethical: statements pertaining to present and future responsibilities 
- in this case, toward the environment. 

Health: statements pertaining to the nature and/or value of 
human physiological conditions, particularly as they relate to 
the environment; 

listic: statements pertaining to the nature and/or 
value of individual self-satisfection and fulfillment, 
particularly as these relate to the environment; 

Moral: stetements pertaining to correct ideals or principles of 
human conduct. 

Political: statements pertaining to the nature and/or value of 
the activities, functions, or policies of governments, their 
agents, or political parties, particulerly ss they relate to the 
environment; 

Recreational: statements pertaining to the nature and/or value 
of the use of the environment for leisure activity; 

Religious: statements pertaining to the nature and/or value of 
the environment based on sacred writings, faith, spiritual or 
mystical experience, or traditions of religious practice and 

fof; 

Scientific: statements pertaining to the nature and/or value of 
empirically-derived information, and/or sources of that 
information. 

Social; statements pertaining to the nature and/or value of 
shared human identity, status, feeling, etc., particularly os 
they relate to the environment. 

STRUCTURE OF THE ACTIVITY: In preparation for this activity, teachers will need to 
select the print material(s) that students will analyze. For the initial activity, all students 
should use the same material, and this material should reflect the ideas of only one individual. 
Once students have been oriented to the activity and its purpose, the teacher should distribute
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@ copy of that material to each student. As they reed the materiel, students should be encouraged to 
record notes relevant to Questions 1 and 2 (See Worksheet). Once they have finished reading, 
students are expected {0 complete responses to those two questions on their ovn or in small groups. 
The teacher should then use these two quistions to quide class discussion. 

Once it is apparent thet the students have edequately identified the main position(s) and 
supporting rationsles/beliefs, students should be esked to respond to Question 3. This may bes 
difficult question for those students 1/110 have not yet been exposed to the term empiricism and 
ideas associated with it (e.g., verifiable information). Students may also experience some 
difficulty when attempting to identify the basis used to offer/ defend non empirical 
rationales/beliefs. it may be useful for the teacher to equate ‘basis’ with ‘traditional and/or 
personal mode of truth’ (e.9., revelation, social consensus, authority, experience, conjecture, 
intuition, etc.). Finally, if and when students disagree about the basis for's rationale/ belief, 
they should be encouraged to suspend judgement and investigate it further. Students should be 
given adequate time to formulate and discuss their responses to this question. 

The teacher should break students up into small groups, and ask each group to identify the 
indicators of prominent values (i.¢., statements about the velue/worth of entities) which are 
reflected in the identified position(s) and rationales/belfefs. Before students begin to respond to 
Question 4, it may be necessary to provides them with examples of value statements. Once the 
groups have completed their response, they should be provided with a list of types of values 
presented in the Belief - Yalue Framework section. Again, it may be useful to review this list 
with the groups before asking them to respond to Question 5. Once students’ questions have been 
answered end responses to Question 5 have been completed, each group should be given the 
opportunity to report out their response to Questions 4and 5. Following the group reports, 
students should be encouraged to discuss remaining questions and topics. When that discussion 
has been completed, the teacher should allow, and may even encourage students to discuss/ clarify 
what they think end how ther feel about the position(s) rationales /beliefs, and values expressed in 
Writing by the proponent (See Question 6). 

It is likely that the teacher and students will heve to work through the analysis of ot least 
one selection of print material together before students will be capable of doing so on their own 
with a reasonable degree of eccuracy. However, once they appear to be capable of doing so, 
students may be encouraged to select and analyze materials of their own choosing. This may 
include materials which present two differing views, 03 this would allow for a comparative 
analysis. 

TO THE STUDENT: Ouring the course of this activity, you will be asked (o respond to six 
questions, five of which pertein to idess presented in the materiel you have been given to reed. 
Plesse read over that material carefully. It would be @ good idea to either highlight or take notes 
on the main idess presented, a3 your skill in identifying those ideas will undoubtedly have a 
bearing on your responses to those five questions. Inorder to complete responses to those 
questions you will need to refer back to, end may need to reread sections of the material. This will 
become more important ss you complete and discuss successive questions, es later questions ask 
for increasingly specific responses. In fact, for questions 3 and S, you may need to do some 
additional reading/investigating in order to support your responses. The final question asks you 
{o share your personal thoughts and feelings about the ideas presented in the material. Since this 
discussion will be saved for the end, you may find it helpful to prepare for it by jotting down 
personal thoughts and feelings as they occur to you.
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WORKSHEET: This activity centers around six questions. Students will need more space 
to respond then has been provided. 

1. What position does the proponent take on the environmentel matter presented in the 
material? If the proponent espouses more than one position, please identify ai] 
positions espoused. 

2. What are the stated rationales or beliefs (i.e., statements about the nature and/or 
worth of some entity) used by the proponent to support their position(s)? 

3. Of the major rationales and beliefs listed in response to Question 2, which appear to be 
empirically- based (i.e., based upon verifiable information)? Which do net? Of those 
that do not, on what other basis, if any, does the proponent offer/ defend them? How can 
you be sure about your responses? 

  

4. From those passages which present the proponent’s position(s) and rationales/beliefs, 
which appear to convey their prominent values? List, and if appropriate, organize those 
statements below. 

5. From the responses you have generated for Questions 3 and 4, which type(s) of values 
appear to be reflected in the proponent’s stated position(s) and rationales/beliers? 

6. Wl.at thought and feelings do you have about the position(s), rationates/beliefs, and 
values espoused by the proponent? How do they compare to your perspective or stance on 
this environmental matter ?
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INFUSION ACTIVITY FOR SCIENCE PROCESSES 

ACTIVITY: The Collection and Inter pretation of 
Primary Date 

GOAL: Goal Level It! (The Investigation and Evaluation Level) ... Goal 12: apply the 
Knowledge and skills needed to identify and investigate issues (using both primary and secondary 
sources of information) and synthesize the dota gathered. 

PREREQUISITES: Prior to the use of this worksheet, students should have been exposed 
to the Rationale and Goals ascociated with science skills, and be capable of applying Science 
Process Skills. Further, the skills sssoclated with issue investigation should also have been 
defined, modelled, and practiced prior to initiating this activity. 

Collecting and Interpreting Primary Data 

PURPOSE: For pre-service teachers, the outcomes of this sctivity should include their 
ability to: (@) identify and differentiate between survey, questionnaire, and opinionnaire 
methods for collecting primary date; (b) develop research questions to guide ths investigation of 
particulor issue-releted topics; (c} design and implement date collection procedures which 
reflect those methods and these research questions; (d) design and implement procedures for 
summarizing and interpreting data with respect to thet set of research questions; (e) describe 
how instrumentation end date collection problems can effect ths interpretation of data; and (1) 
based upon available date, pose conclusions, implications, and recommendations regarding the 
investigation of this issue. 

DATA COLLECTION METHODS: Within this activity, students are encouraged to use any of 
three methods for collecting primary date (i.e., first-hand information): o survey, a 
questionnaire, and/or anopinionnaire. Teachers should keep in mind that students who decide to 
use either o questionnaire or opinfonnatre may elect to administer their questions in pencil - 
and-paper or interview format. Further, students will be esied to collect their date on paper, 
regardless of the method they use (i.e., they or their subjects will record the data). 

For the purposes of this activity, the three methods for collecting primary data may be 
defined 3 follows: 

Survey: a direct means of critical inspection used to provide 
exact information. Often, survey will involve the study of 

certain conditions ina specified area. Exemples of surveys 
{nelude:
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(ay The number oF leaky raucets In a given scnoo! 
building; 

(b) The amount and types of litter within a four 
block radius of a given fast food restaurant; 

(c) The number of returnable and non-returnable 
beverage containers sold in particular grocery stores; 

(d) The number and location of abandoned automobiles 
ins particular neighbor hood/community/county. 

(e) The number of empty school classrooms fn which the lights 
have been left on for at least a four hour period. 

Questionnaire: a carefully written set of questions about s 
particular topic that is given to a carefully selected sample 
of human beings. These questions are designed to collect 
fectusl information only. Examples of questionnaire subjects 
and items include: 

(a) To heeds of households in a given neighborhood: What is the 
size of your family?; 

(b) To heads of households in a given neighborhood: What source 
of energy do you rely on to heat your home?; 

(c) To residents ina given neighborhood: What type o' garbage 
disposal technique(s) do you use?; 

(d) To residents ina given neighborhood: Do you currently 
recycle newspoper? Metal? Glass?; and 

(0) Toowners of stores which sell beverages in containers: Do 
you sell any beverages in returnable containers? In 
recyclable containers? 

Opinionnaires: like questionnaires, these consist of a carefully 
written set of questions about 4 particular topic, and are 
given to one or more selected sample of human beings. Unlike 
questionnaires, they ere designed to solicit opinions or 
beliefs about that topic. Examples of opinionneire samples and 
items include: 

(a) To automobile owners, car dealers, and car inspectors: 
Should the local Cor state) government require that 
automobile emissions be tested on a regular basis 7; 

(b) Tolegistators, beverage container manufacturers, and 
members of recycling centers: Should legislation be passed 
which requires that 4 refundable deposit be placed on all 
metal beverage containers ? On all glass beverage containers ?;
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(c) To pet store owners, pet store patrons, and pet owners: 
Should stricter cuntrols be placed on the import of exotic 
animals to be sold in pet stores 7; 

(d) To state and local officials, and farmers: Are you in favor 
of instituting economic incentives which would promote 
farming practices aimed at reducing soil erosion?; and 

(e) To local officials, representatives of business/industry, 
and towns people: Do you believe that locating a chemical 
manufecturing plant here would be in the best interest of 
the town ? Of the business community ? Of its residents 7 

While each of the three is a somewhat unique method of data collection, it should be apparent from 
the examples that one can obtain some of the same kinds of information using surveys and 
questionneires, and that all three methods may be used to obtain relevant information on the same 
topic. The exemples provided are designed to offer to teachers and students: (9) ideas about the 
kinds of local issues and issue-related topics they can investigate; (b) ideas about who might be 
asked to respond to particular questionnsires/opinionnaires: and (c) forms for drafting research 
questions students use to guide their investigations. 

STRUCTURE OF THE ACTIVITY: This activity consists of five parts. During the first part, 
the teacher should indicate to students that this activity presents them with the opportunity to 
apply the investigation skills they heve been introduced to: they will be given the opportunity to 
investigate an issue, or issue-related topics of their own choosing. The teacher should identify, 
define, and provide examples for the three date collection methods emphasized in the activity (fe., 
if this hss not previously been done) (See Date Collection Methods). Students shoutd then be 
provided with the opportunity to discuss possible issues they wish to investigate, the available 
date collection methods, and the investigation skills they will be applying. Teachers may use this 
discussion to gauge students’ readiness for the activity. 

To initiate the second part of the activity, students should be provided with Part I of The 
Collection and interpretation of Primary Date Worksheet (See Worksheet). The teacher should go 
over these questions carefully with students. Students should be encouraged to work small groups 
on their investigation, although capable students may be allowed to work on their own. Teachers 
and students may find it useful to develop a timetable for completing tesks associated with certain 
questions, and to review their investigation plan at designated check- points (¢.9., review 
responses to Questions 1 to 3, 4to 7, 8 to 10, each part of 11, and 12 at separate times). Such 
structure and feedback is primarily designed to help students successfully complete their 
investigation. It is important to note that these students will be representing your school and 
class to community members, hence some teacher oversight or monitoring is appropriate. 

Once each group has its investigation plan approved by the teacher, they should begin to 
implement their data collection plan. Again, it may be necessary or appropriate to have students 
establish a timetable for data collection. During this phase of the activity, the teacher should be 
prepared to make time to meet with groups to discuss any difficulties (or successes) they may 
have encountered. If groups are encountering similar difficulties, it may be appropriate to 
discuss these as a class. 

Once the collection of data has been completed, each group should be provided with Part Il 
of The Collection and Inter pretetion of Primary Data Worksheet (See Worksheet). Eech group 
should be encouraged to reflect upon their procedures, and attempt to provide complete and



114 

accurate responses to Questions 1310 17. Then, groups snould be asked to respond to tne 
remaining questions (ie., 18 to 23). 

Once groups have adequately completed responses to these questions, each group should be 
given time to prepare a 10-20 minute presentation of their investigation to the class. This 
presentation should closely follow the steps in their investigation, and should end with a discussion 
of conclusions, implications, and recommendations. The latter is particularly important ifa 
group has encountered serious procedural difficulties. After each presentation, members of the 
class should be ollowed to ask questions about and/or discuss important features of that 
investigation. 

TO THE STUDENT: This activity is likely to be both challenging and rewarding to you. 
You will have the opportunity to collect first-hand date on an environmental issue of your own 
choosing. Working in small groups and from an outline of questions, you will develop your own 
research questions and design an instrument to collect data that will permit you to answer those 
questions. You will actually collect data using your instrument, ond thereafter, summarize those 
date. While this can be o very exciting process, it can be a difficult and exacting one as well. 
Feel free to discuss any difficulties you may be having with your classmates and teacher, because 
unresolved difficulties you experience early ere likely to become magnified later in your 
investigation. Once you have completed your Investigation, you will be given 4 set of questions to 
help wou summarize and interpret its cutcomes. As the lest part of this activity, your group will 
be ssked to report on its investigation to the whole class, Make it worthwhile! 

WORKSHEET: The Collection and Interpretation of Primary Data Worksheet includes two 
sets of questions. Students will need more space to respond than has been provided. 

PART |. PLANNING TO COLLECT PRIMARY DATA 

Name Date     

1. Which environmental issues has been chosen for 
investigation? 

2. With respect to this issue, what are the topics 
that you wish to investigate? Beas specific as you can. 

3. With respect to these topics, what are the research questions 
that you want to be able to answer using the data you collect? 

4. Precisely what information do you need to collect to be able 
to answer your research questions? Identify these variables 
(i.e., the particular conditions, factual information, 
demographics, and/or opinions /beliefs) as precisely as you 
can. 

S. Do you plan to use a survey, aquestionnaire , or 
an opinionnaire to collect date on these variables?
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6. A. If you plan to use 9 survey, what defined area(s) will you 
visit to collect your data? 

Avea(s): 

6. 8. If you plan to use a questionnaire/opinionnaire, what 
population(s) will you approach to collect your data? Further, 
how will you select and access your sample(s) from each 
population? 

Population(s): 

Sampling Method: 

7, What are the items and/or questions you plan to use to measure 
the variables you listed in response to Question 42 As you 
begin to generate your items/questions, be sure to recognize 
when you should use more than one item/question to 
measure 6 particular variable. 

8. How do you plan to organize these items and/or questions (i.e. 
in the form of one or more instruments)? Are there any logical 
fectors and/or psychological factors (i.e., with respect to 
your subjects) you should use in organizing/sequencing them? 

9, What are the exact date collection procedures you will follow 
to collect date with this instrument? For exemple, who will 
collect the dete? When will it be collected? How will the 
questions be administered? How will the dats be recorded? 
What steps will be taken to insure that all date are cotlected 
using the exact same procedures? There are many factors to be 
considered here. 

10. What volume of data will you need to collect to insure that 
those date are representative of the area(s) (i.¢., in 
surveys) or the population(s) (1.¢., in questionnaires or 
opinionnaires) being investigated? Inother words, how much 
{9 enough? 

11. On the basis of your responses, prepare preliminary drafts of: 
(a) the instrument(s) you plan to use; (b) a date recording 
sheet for each instrument; and (c) a data summary sheet for 
each type of data recording sheet. (Note: If you plan to have 
individuals respond directly on a paper -and- pencil 
questionnaire or opinionnaire, you will not need separate data 
recording sheets.) 

12. In addition to asking for feedback on the design of your 
preliminary drafts, it is recommended that you pilot test your 
instrument. Your pilot sample need not be large (e.9., 6 to 10
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Individuals), and, 1¥ at all possible, should reflect the 

population(s) you plan to collect data from. 

PART HW. INTERPRETING PRIMARY DATA 

A. Problems in Data Collection 

13. Did the items/questions in your instrument permit you to 
measure the variables you specified with a reasonable degree 
of precision? If not, how would explain this? 

14. If you used a questionnaire or anopinionnaire, did you find 
that your instrument was eppropriate for the population(s) 
you drew samples from? If not, how would you >xplain this? 

15. Did your data recording sheets and/or data recording 
procedures allow the date to be collected with a high degree 
of consistency? If not, how would you exploin this? 

16. Did you encounter any other kind of problem in collecting 
the data you sought (6.9., inability to eccess areas or 
samples, incomplete responses by subjects, etc.)? Ifso, what 
kind? 

17. How do any of these instrumentation/data collection problems 
affect your date (1.¢e., your findings)? 

B. Summarizing end Interpreting Your Date 

18. Before you can respond to the questions below, you will need 
to: (8) summarize the responses you obtained for each ttem/ 
question, and record these summaries on your date summary 
sheets; and (b) identify all instrument items/questions which 
are associated with each of your research questions. 
Completion of these two tasks should permit you to more easily 
review data summaries for all items/questions which pertain to 
each research question. (¢.9., for Research Question 1, you 
may “a to locate and review date summaries for items 2, 7, 
and 11). 

19. Select one of your research questions. Then, on your data 
summary sheets, locate all item/question date pertaining to 
that question (1.¢., 83 in the example above). Winat do these 
date summaries allow you to sy in response to that research 
question? (Note: This is the procedure you should follow as 
you develop 9 response to each of your research questions). 

20. What conclusions, if any, can you draw from your data and from 
your response(s) to each research question?
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21. What degree of confidence do you have in those conclusions? 
Have they, or should they be qualified on the besis of your 
responses to Questions 13 through 177 

22. What implications, if any, do your conclusions hold for the 
jose you chose to investigate? For the resolution of that 
$3ue 

23. if someone else was to decide to investigate this issue, what 
recommendations would you meke to them based upon your 
experience ? 

PPSFRFESLSTSITETFETEFE ESSE STERSETEUFERSSSERRERERETELRELLRAILET 

“The environmental crisis is an outward 

manifestation of a crisis of mind and spirit. There 
could be no greater misconception of its meaning 
than to believe it to be concerned only with endangered 
wildlife, human-made ugliness, and pollution. These 
are part of it, but more importantly, the crisis is 
concerned with the kind of creatures we are and what 
ye must become in order to survive.” 

Lynton K. Caldwell 

RMSMARAARKMARKAERAARRRERUREHHERRRAKERERABKRRARRARNEMNEE
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INFUSION ACTIVITY FOR ENVIRONMENTAL HEALTH 

ACTIVITY: Building an Issue Web 

GOAL: Goal Level 11] (The Investigation and Evaluation Level) ...Goal 13: demonstrate 
the ability to analyze environmental issues and the associated value perspectives with respect to 
their ecological and culture] implications. Note: While this activity is partially a Conceptual 
Awareness Level activity, the EE Goals to be facilitated by the Environmental Health course 
include only one Awareness Level Goal (#6), and that Goal does not fit this ectivity. If you 
review the Awareness Goals with this activity in mind, it appears to best fit Goal 7: identify a 
wide variety of local, regional, national and international issues and the ecological and cultural 
implications of these issues; and to a lesser degree, Goals 8 and 9. 

PREREQUISITES: Prior to this activity, students should have covered material up to and 
including Environmental Health. Within the Environmental Health component of the course, 
students shou'd have been introduced to pertinent environmental health issues (e.9., solid waste 
management, sewage disposal and treatment, surface and groundwater pollution, and solution- 
related issues such as resource recovery). 

Building an Issue Web 

PURPOSE: For pre-service teachers, the desired outcomes of the issue webbing activity 
will be: (a) the identification of problem- oriented environmental and health issues associated 
with the larger solid waste management issue; (b) the identification of solution-oriented 
environmental and health issues associated with the solid waste management issue; (¢) portrayal 
of those environmental and health issues as the framework of on issue web; and (d) graphic 
representation of demonstrated and perceived relationships (e.9., causal, interactive) between 
these issues. 

TERMINOLOGY: Several terms are used in this activity which may require definition or 
clarification by the teacher. For the purposes fo this activity, these terms and their intended 
meanings include: 

Environmental: primerity used in reference to natural/ ecological conditions (¢.9., 
species populations and their habitats, air and water, soil and rock layers, ecosystems); 

Health: primarily used in reference to human physical /phystological conditions (e.9., 
skin, intestinal, respiratory conditions); 

Problem: primerily used in reference to perceived adverse impacts of (1.e., causes) or 
perceived adverse impacts upon (1.¢., effects) some bio- physical condition or conditions
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Ce. tne ecological and human respiratory effects of exposure to differing types of air 
pollution; 

Solution: primarily used in reference to alternative actions that may be taken in an 
attempt to curtail such adverse iinpacts, or to reverse the negative effects of those 
impacts; 

  

Issues: primarily used in reference to problems and/or solutions on which human beings 
(1.e., 68 individuals or as groups) take differing positions, and in reference to positions 
which they support or defend by using differing rationales. 

STRUCTURE OF THE ACTIVITY: There are several productive ways of organizing this 
activity. Regardless of the sequence used, teachers should engage students in brainstorming, issue 
investigation (i.e., using secondary sources), and synthesizing results. The following represents 
one way of introducing students to issue webbing in the context of this course. 

This sequence consists of five parts. Prior to beginning the activity, teachers should be 
prepared to expose students to a partially completed web (e.9., the Issue Webbing example found in 
this activity, or an example of their own design) on an individual basis (e.9., individual 

worksheats} and ona collective basis (e.9., blackboard, newsprint, or posterboard). Teachers 
should begin the activity by illustrating the complexity of many environmental health issues (i.e., 
large issues which often subsume a number of smaller, interrelated component issues). Ouring 
this introduction, teachers may need to clarify what an issue is, and to suggest that parties may be 
at issue over one or more problems, one or more alternative solutions, or as is often the 
case, some combination of problems and solutions. It may also be useful to help students 
differentiate between environmental and human health issues which comprise larger, complex 
environmental health issues. 

Once the teacher senses that students comprehend these aspects of environmental health 
issues, the teacher should introduce students to the issue the plan to use fn the remainder of the 
activity (¢.9., the solid waste management issue). The class should be presented with the large, 
collective representation of the partially completed web for that issue. The webbing format 
should be briefly described (i.e., including the four quadrants of the web). Then, the teacher 
should engage fn two brainstorming sessfons. During the first session, students are asked to 
suggest adding to, modifying, or deleting from to the partially completed environmental side of 
the web. In following the rules of brainstorming, students may not modify or delete other 
student's suggestions (i.6., only parts of the partially completed web provided by the teacher). 
The teacher, or designee should record students’ suggestions in a separate list. When the list is 
temporarily complete, items on the list are open to discussion, and if agreed upon, to inclusion in 
the larger, collective web (e.9., on 8 blackboard). While some attention must be paid to 
relationships among problem- and solution-oriented issues, the emphasis should be upon 
developing the basic structure (i.e., component issues) of the web. This will be attended to in 
greater detail in the test part of the activity. Once students are relatively comfortable with the 
environmental side of the issus web, the teacher should oversee second brainstorming session 
for the humen health side of the issue web. The same rules and procedures should be followed as 
in the previous sessfon. 

The third part of the activity focuses upon the improvement and expansion of the issue web 
the cless has created. Students should be organized into small groups, and assigned one quadrant 
of the web (0.9., solid waste-related environmental problems, solid waste-related human health 
solutions). Itis their tesk to review secondary source materials which provide information about 
issues which fall within their quadrant. On the basis of their findings, groups are asked to add to,
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modify, and/ or delete from the web in their quadrant. They may also be encouraged to keep notes 
about relevant issues which fall in other quadrants, and about relationships between issues in 
their and fn other quadrants. 

During the fourth part of the activity, each group will be asked to report back to the 
whole class the results of their reviews. Each group will have the chance to present and discuss 
their additions to, modifications of, and deletions from their quadrant of the web. Members of 
other groups may ask for clarification, or on the basis of their own review, provide additional 
insight into the proposed changes in the web. Any disegreements about the inclusion/exclusion of 
any component issue may be resolved in several ways. If the disegreement appears to be 
information-besed, students should be encouraged to provide information to substantiate their 
view. This may require edditional investigation on the part of students and teacher. If the 
disagreement appears to be besed on other beliefs or values, the issue(s) in question should be 
rentevel incorporated into the web (i.e., to avoid irreconcileble disagreements or rifts in the 
class). 

At this point, the cless will have pieced together a detailed graphic representation, or 
web of the environmental and health issues (i.e., problem- and solution-oriented) which 
comprise their larger issue. The final part of this activity esks students to discuss relationships 
among these issues (e.9., contributing causes and effects), and to depict these relationships 3 
part of the web. They may use solid, dotted, or colored lines to depict the various types of 
relationships they identify. The same rules that applied to inclusion/exclusion disagreements may 
also be applied here. Yrhen the webbing is complete, the teacher should ask students to reflect 
upon the process and upon the results of their efforts. 

WOTE: Yith minor modifications, this activity can be altered for use In several other 
courses, notably Environmental Science, Principles of Geography (i.c., 03 it emphasizes cultural 
and physical geography), and Physical Science (i.e., in the sections that pertain to nuclear 
issues or environmental geology issues, a3 these issues often contain prominent human health/ 

safety issues). These are all second year courses, and the structure of the activity should reflect 
iis fect.
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INFUSION ACTIVITY FOR SCIENCE METHODS 

ACTIVITY: The Analysis of Positions on Issues 

GOAL: Goal Level Il (The Investigation and Evaluation Level) ... Goal 13: demonstrate 
the ability to analyze environmental issues and the associated value perspectives with respect to 
their ecological end cultural implications. 

PREREQUISITES: Prior to this activity, students should have covered course material up 
to and including Environmental Education. Within the segment on Environmental Education, 
students should have been exposed to all material up to and including Issue Analysis. 

The Analysis of Positions on Issues 

PURPOSE: For pre-service teachers, the outcomes of this ectivity should include their 
ability to: (a) identify the parties (1.e., individuals and/or groups) involved in an issue; (b) 
Ldentify the position(s) which each party takes on that issue; (c) identify the rationales and 
beliefs which each party uses to support its position; (d) identify the prominent type of values 
which ore reflected in, or which appear to underlie the rationales and beliefs of each party; and 
(e) analyze each party's position for their ecological implications. 

STRUCTURE OF THE ACTIVITY: This activity consists of four parts. During the first 
part, teachers will introduce the topic of issue analysis, as well as introduce and define four basic 
elements of an issue analysis: parties, positions, rationales/ beliefs, and values. In addition, 
the teecher will provide and walk through an example of partially completed analysis which uses 
these elements (See Worksheet: Part A). Student questions pertaining to the exemple should be 
answered before the teacher asks students to add to this example (or to another more relevant 
example) based upon their own knowledge and experience. 

In the second part of the activity, the teacher should have selected a particular fssue, and 
should be prepared to expose students to resource material which contain information about the 
positions that three or more parties take on that issue. These resource matertals may include 
newspaper clippings, collections of pee and/or secondary documents (¢.9., 43 in some 
essemblages of case study materials), documentery-type films or video tapes, and recordinys of 
panel discussicns or debates. The teacher should ask students to identify the issue following an 
inittel review of the resource material. Once the issus {s clearly identified, they should review 
the resource material in greater detail, using the Issue Analysis Worksheet (See Worksheet: Part 
B) to record notes about the parties at issue, their positions, end their supporting 
rationales/beliefs. It may be necessary for students to review the resource material several 
times before they clearly identify all of the major supporting rationales/belfefs. Students should 
have the opportunity to discuss the process a9 well a9 the results of their review of the materials 
(See Worksheet: Part C, Question iS.
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Once nese parts of the Issue Analysis Yrorksheet have been completed, students should be 
asked to identify the types of velues reflected in each party's stated rationales/beliefs. To assist 
them in this tesk, students should be provided with 9 copy of the Belief - Yalue Framework used in 
The Analysis of Printed Materials Activity. As indicated in the Model, students should record the 
types of values in the appropriate spaces on the Worksheet. Again, students should be encouraged 
to discuss their results (See Worksheet: Part C, Question 2). 

The final part of this activity consists of an analysis of the ecological implications of each of 
the positions students identified. Here, students should assume that each position will 
(hypothetically) guide future activity, and should attempt to assess what the major ecological 
consequences of the resulting ectivity will be (ie., both benefits and costs/impacts). In effect, 
students are asked to conduct « simplified version of the ecological portion of an environmental 
impact assessment for each position. The level of rigor of these sssessments is likely to depend 
ona variety of factors (¢.9., teacher intent, student background/femilfarity with the issue, 
available time and resources). -Nonetheless, ss students discuss the probable and possible 
ecological consequences of each position, they should attempt to consider the effects of these 
consequences over time (i.e., immediate, short-term, and long-term). Finally, once the 
ecological implications of each position have been adequately discussed, students should be 
encouraged to compare the various positions on an ecological basis (e.9., rate them from least to 
most destructive). The teacher may wish to use the Questions provided in the Worksheet: Part D 
to guide this discussion. 

TO THE STUDENT: Environmental issues exist because human beings take differing 
positions relative to environmental problems and/or their solution. They also exist because these 
positions reflect differing rationales (i.e., espoused beliefs and/or values). This activity, and 
the accompanying Worksheet is designed to help you organize relevant information about the 
parties involved in anissue, the positions they take, the rationales and beliefs they use to 
support thetr position, and the values they hold. You should take some time to review the Model 
Issue Analysis, 63 this should give you some idea about how to begin your analysis. Once you do 
begin an analysis, you may need to review your resource materials several times in order to 
obtain and check all relevant information. And, once completed, you should have a pretty good 
perspective on the parties involved, the positions they take, and why they take those positions. 
Certainly, you would have enough information with which to compare the various positions taken. 
More importantly, the information you would have orgenized should provide you with a basis for 
predicting what the ecological consequences of each position are likely to be. These predictions 
should contribute new and important information to any comparison of positions you may vish 
0 make. 

WORKSHEET: This worksheet is composed of four working sections, one for each part of 
the activity. In reference to Parts A. and B. (below), @ partially completed Model Worksheet is 

presented with this activity. Astudent worksheet will need to be constructed using this one as 4 

PART A. MODELING ISSUES ANALYSIS (model worksheet, below) 

PART B. ISSUE ANALYSIS WORKSHEET (a worksheet will be provided) 

PART C. EVALUATIVE QUESTIONS 

1. Have you accurately identified all of the major rationales/ beliefs associated 
with each party's steted position(s)?



2. Heve you been able to identify the type(s) values which are reflected in each 
party's statev rationale(s) and beliefs? If not, why not? 

PART D. SUMMARY QUESTIONS 

1. From the information available to you, what do you perceive to be the 
immediate ecological implications of each of the positions you have 
identified (i.e., for the next 10 years)? 

2. Similarly, what do you perceive to be the short-term ecological implications 
of each position you have identified (i.e., for the next 10 to 50 years)? 

3. Finally, what do you perceive to be the long-term ecological implications of 
each position you have identified (1.e., for longer theo the next 50 years)? 

4. Based upon your analyses, how do the various positions compare in terms of 
their ecological implications? 

MODELING ISSUE ANALYSIS: AN EXAMPLE WORKSHEET 
  

WHAT IS THE ISSUE? Whether or not to commercially cut the downed timber which resulted 
from the Mount St. Helens eruption OR to set the area ssids a3 9 recreation/ecological area. 
  

THE PARTIES (PLAYERS) AND 
THEIR FOSITIONS 

RATIONALES/BELIEFS VALUES 

  

The Lumber Industry: We should be 
allowed to enter this area and salvage 
the downed timber. 

The lumber is available. itis Economic 
an important end profitable 
resource. 

  

t ae 

This area should be set aside in the form 
of a national monument. No lumbering 
activity should be allowed, although 
certain forms of recreation should be. 

1. This area has great poten- Recreational 
tiel for wilderness recreation. 

2. The beauty of this wild area 
is almost without equal. Such Aesthetic 
wilderness beauty is an impor- 
tant resource for a!] people. 

3. Preservation would provide 
an oppor tunity for the public 
to observe ecological processes. 

Educational 

  

Ecological Society: This area should be set 
side a3 o National Ecological Study Area. 
It should be studied scientifically. No 
lumbering or recreation should be allowed. 

The area provides 6 unique op- 
portunity to observe the re- 
colonization of 9 volcanic area 
by native plants and animals. 

Scientific 

  

e isnoaT $3 
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INFUSION ACTIVITY FOR ENVIRONMENTAL SCIENCE 

ACTIVITY: The Identification and Comparative Analysis of 
Alternative Solutions for Remediating Environmental Issues 

GOAL: Goal Level Il (The Conceptuel Awareness Level) ... Goal 8: identify and 
communicate the viable alternative solutions for remediating crucial environmental issues as well 
85 the ecological and cultural implications of these solutions; and Goal Level If! (The Investigation 
and Evaluation Level) ...Goal 14: demonstrate the ability to identify alternative solutions for 
important issues and the value perspectives associated with these solutions; and Goal 15: 
demonstrate the ability to evaluate alternative solutions and associated value perspectives for 
important issues with respect to their ecological end cultural implications. 

PREREQUISITES: Prior to the use of these worksheets, stucents should be knowledgeable 
about a wide variety of Environmental Issues (i.e., both problem and solution- related issues), 
about the Costs essoctated with Environmental improvement, and should have been introduced to 
both the various Levels for Influencing Change and the various Processes for Initiating Positive 
Environmental Change. 

The Identification and Comparative Anal ysis of 
Alternative Solutions for Remediating Environmental 

Issues 

PURPOSE: For pre-service teachers, the outcomes of this activity should include their 
ability to: (a) identify a number of general approaches for remediating environmental issues, and 
a number of specific alternative solutions for remediating a specific issue; (b) adequately define 
an issue and its component parts es 6 prerequisite to identifying alternative solutions for that 
issue (1.¢., including interested parties); (c) adequately define and analyze an alternative 
solution for remediating a specific issue (i.e., including required resources, procedures, and 
potential consequences) ; and (d) comparatively analyze several alternative solutions for 
remediating o specific issue. 

ALTERNATIVE SOLUTIONS: There are a number of useful ways of looking at alternative 
solutions for remediating issues. First, one could define them in terms of the various kinds of 
activities or behaviors people engage in when attempting to remediate issues (0.9., consumer, 
legal, political, persuasive, or resource-related activity). Second, one could describe them in 
terms of the level at which people attempt to remediate issues (1.e., household, municipal, county, 
regional, state, national, or international). In this activity, a definition of altermative solution is 
used which in some ways subsumes or combines both of these.
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For the pur poses of this activity, the general approaches which tend to exhibit the greatest 
potential and actual utility in the remediation of environmental issues include: 

A. Citizens: this includes solution-oriented approaches which 
primarily depend upon individuals (e.9., homeowners, 
consumers) and/or ad hoc (e.9., grassroots) groups; 

B. Established Social Groups: this includes solution-oriented 
approaches which primarily depend upon social organizations 
(e.g., national level environmental organizations) or 
institutions (e.9., religious bodies); 

C. Political Approaches: this includes solution-oriented 
approaches which primarily depend upon governmental agencies 
(e.9., resource management and regulatory agencies), 
political parties, and other kinds of political organizations; 

D. Economic Approaches: this includes solution-oriented 
approaches which primarily depend upon some form of economic 
intervention (e.9., price adjustments, rebates, tax 
incentives); 

E. Technological Approaches: this includes solution-oriented 
approaches which on depend upon some form of 
technological intervention (e.g., tools, materials, and 
procedures used in the areas of environmental o. genetic 
engineering); and 

F.Qther: this includes solution-oriented approaches other 
that those covered by the above approaches. 

STRUCTURE OF THE ACTIVITY: This activity is composed of four parts. In the first part, 
the teacher's initial role is to help the students select a single target issue of interest to them Ci.e., 
one they want to explore in terms of remediation), and thereafter, to quide discussion over the six 
questions presented on the Part 1 Worksheet. This will help students develop a common definition 
of the select issue. 

To begin part two, the teacher should break the cless up into teams of between three (3) 
and six (6) students. Each team is expected to select one of the general approaches for 
remediating environment) issues (See Alternative Solutions) such thet ell approaches are 
covered. Teams working with the same approach should explore different alternative solutions. 
After this {9 completed, the teecher should distribute copies of the Part 2 Worksheet to each team, 
indicating that each team is responsible for a completed sat of responses. 

After the teacher reviews each team’s set of responses to Part 2 questions, the teams 
should be provided with the Part 3 Worksheet. As in Part 2, this portion of the activity is to be 
completed by each team. In this case, the teams are asked to review responses to previous 
questions 69 @ prerequisite for conducting o basic force-field analysis (i.¢., an analysis of both 
driving and restraining forces). This is a critical aspect of real-life issue/action analysis, and 
students should be encouraged to think these questions through very carefully.
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After responding to the Part 3 questions, the teacher should re-assemble the class. Each 
team should have an opportunity to presant their alternative solution to the class, and to respond 
to questions from other students. The teacher should then use the questions presented in the Part 4 
Worksheet to encourage students to draw and discuss conclusions about their own alternative 
solution, a3 well es about the various alternative solutions developed by the class. 

TO THE STUDENT: During the course of this activity, you will be esked to respond to four 
sets of questions. Each set emphasizes a particular step in the identification and analysis of 
alternative solutions for remediating an issue of the class’ choosing. In order to generate adequate 
responses to many of these questions, you are probably going to need to do some background 
research. You may even find thet you need to do some research ina different ares for each sets of 
questions. The more effort that individuals and teams put into this preparation, the more 
interesting and beneficial this sctivity will be for you. 

WORKSHEETS: The Identification and Comparative Analysis of Alternative Solutions 
Worksheet includes four sets of questions. Students will need more space to respond than has been 
provided. 

PART 1 WORKSHEET: BACKGROUND QUESTIONS RELATED TO THE 
TARGET ISSUE 

Team:   

1. What is the environmental issue you wish to identify and 
analyze alternative solutions for? Bess specific ss you can. 

2. What is the scope of this issues (i.e., where and to whom are 
the effects of this issue evident) ? 

3. In brief, what are the major bio- physical conditions which 
are associated with this issue (e.9., species, soil, ofl reserves)? 

4. In brief, what are the major socio-political conditions 
which associated with this issue (e.9., demographics, 
values 

S. Who appears to heve a major interest in or has expressed an 
important position on this issue (e.9., individuals, 
groups, agencies, businesses, otc.) ? 

6. Of these interested parties, which are/not supportive of a 
sound environmental solution? Further, which of these 
parties either hes not made 8 decision, or could have their 
position influenced?
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PART 2 WORKSHEET: IDENTIFYING AND DESCRIBING YOUR 
ALTERNATIVE SOLUTION FOR THIS ISSUE 

Team: ___ Your Approach: 

1. Title of Your Alternative Solution:   

2. Description of this Alternative Solution: 

3. What resources would be required to carry out this solution? In 
your response, you should make an effort to include resources 
within each of these categories: (a) Financial resources, (b) 
Material resources, (c) Human resources (e.9., skills, time and 
energy, values, courage), and (d) Other resources. 

4. What procedures would one follow to carry out this solution? 
In your response, you should give adequate consideration to 
procedures in the following areas: (9) Decision-making, (b) 
Planning and Preparation, (c) !mplementation, and s Follow-up 
and Evalustion. 

5. What are the possible and probable consequences of carrying out 
this solution? fn your response, be sure you attempt to assess 
if there are likely to be any recognizable short-term and/or 
long-term consequence in the following areas, and if so, what 
those are likely to be: (a) Ecological; (b) Economic; (c) 
Legal; (d) Political; (e) Social Societal; and (f) Other (¢.9., 
Educational, Recreational). 

PART 3 WORKSHEET: DRIVING AND RESTRAINING FORCES LIKELY 
TO AFFECT YOUR ALTERNATIVE SOLUTION FOR THIS ISSUE 

  Team: —______ Your Approach: 

Your Alternative Solution: 

1. Of the factors you identified in Parts 1 and 2, which co you 
consider to be driving forces (i.0., forces which are likely to 
support or advance your solution)? In preparing your response, 
be sure to review information pertaining to: (a) interested 
parties, (b) required resources, (c) procedures, and (d) 
potential consequences. 

2. Of the factors you identified in Parts 1 and 2, which do you 
consider to be restraining forces (1.e., forces which hinder or 
block your solution)? Again, in your preparing your response, 
be sure to review information pertaining to: (4) interested
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parties, (b) required resources, (c) procedures, and (4) 
potential consequences. 

PART 4 WORKSHEET: SYNTHESIS-ORIENTED QUESTIONS RELATED 
TO THE ANALYSIS 

Student:   

1. For your particular solution, do the driving forces appear to 
outweigh restraining forces? 

2. Can you think of ways to overcome the primary restraining 
forces you have identified? 

3. After reviewing each of the alternative solutions identified by 
your classmates, which would require the fewest resources? 
Which would be the essiest to carry out? |s either of these the 
most effective alternative? 

4, From amongst the various alternative solutions, which appears 
to hold the least potential for negative consequences (i.e. 
ecological, economic, legal, political , and social /soctetal$ 2 

5. From amongst the various alternative solutions, which appears 
to hold the greatest potential for positive consequences 
(1.8., ecological, economic, legal, political, and social / 
societal)? 

6. From your review of these alternative solutions, would you 
advocate any single alternative, or some combination of 
siternatives 63 the best means to remediate this issue?



INFUSION ACTIVITY FOR SOCIAL STUDIES METHODS 

ACTIVITY: Planning for Citizen Action 

GOAL: Goal Level 1¥ (The Environmental Action Skill Level) ... Goal 18: demonstrate 4 
competence with e variety of citizenship action skills from the following categories of skills: 
persussion, consumer ection, political action, legal action, and ecomanagement; and Goal 19: 
evaluate selected actions in light of their ecological and cultural implications. 

PREREQUISITES: Prior to the use of these worksheets, students should have covered from 
the Essentials of the Socfal Studies up through Social Studies and Special Issues. In addition, 
students should have bean introduced to the tradition of Social Studies as Citizenship Education, 
including the topic and various examples of responsible citizenship behavior. 

The Action Planning Worksheet 

PURPOSE: For pre-service teachers, the outcomes of this activity should include their 
ability to: (a) identify and adequately analyze an issue that they wish to take action on; (b) 
identify and define a means for resolving that issue, and an action they would teke as part of that 
resolution; (c) identify and defend the use of a set of criteria to critically analyze 6 proposed 
action; and (d) develop a deteiled plan for implementing a proposed action. If pre-service 
teachers elect to implement en ection of their own design, these outcomes should also include their 
ability to: (e) monitor an action as it fs being implemented; and (f) assess the impacts and 
outcomes of that action once implementation has been terminated. 

RESPONSIBLE CITIZENSHIP BEHAVIOR (RCB): In very general terms, RCB refers toa 
broadly defined set of action-oriented behaviors (1.e., behaviorel construct) which citizens might 
engage in an effort to improve or maintain the quality of their lives. {tis difficult to provides 
more precise definition than this for several reasons. In part, this fs because the term 
‘citizenship’ may refer to any of several levels of one's socio-political affiliations (e.9., with 
state, a nation, or the planet). In addition, such affiliations are likely to vary greatly among 
users of this manual, and therefore have a bearing on what may be termed ‘responsible’. While the 
term ‘responsible’ implies the presence of some criteria regarding the intentions and consequences 
of behevior, the specification of acceptable intentions and consequences fs usually underteken with 
certain socio-political parameters in mind (e.9., what may be considered responsible for citizens 
ina democratic nation may differ from what is considered responsible for citizens ins non- 
democratic nation). 

Consequently, the easiest term tn this phrase to define appears to be ‘behavior’. Here, 
‘behavior’ refers to autonomous actions which individuals engage in, whether alone or in groups. 
For this reason, terms which refer to the behavior of citizens, such as ‘citizen participation’ and 
‘citizen action’ are often used a3 synonyms for RCB in some nations/socielies. However, even this 
may not be the case in all nations /societies. 

There {s another way of defining RCB such that it is more useful with respect to the 
environmental orientation of this activity. In this case, the phrase ‘Responsible Citizenship
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Behavior’ may be seen as an umbrells which covers the many different types of responsible 
behavior that citizens may engage in. Consider this example. The United States Government 
adopted the National Envirenmental Policy Act in 1969, establishing quality of the environment as 
a national policy goal. Through this and subsequent legislation, citizens in that country have been 
encouraged to engage in ‘Responsible Environmentel Behavior’ (REB). In this context, REB serves 
83 one type of, and therefore a3 a subset of RCB. 

One need rot wait for their nation/society to establish o similar National Policy before 
they consider engaging in REB. In fect, many would argue that as inhabitants of the planet Earth, 
people have an inherent obligation to engage in REB. In this context, REB refers to the various 
kinds of behavior which improve or maintain the quality of the natural environment (i.e., 
ecological processes and phenomena). Hence, REB may also be defined as 6 behavioral 
construct, encompassing those behaviors whose intentions are to improve or maintain the natural 
environment, and whose consequences reflect some real improvement in or maintenance of that 
environment. 

These two criteria serve 3 @ general definition of the REB construct. Those behaviors 
which could be included under the REB umbrella must meet both of these criteria (i.e., they must 
be responsible toward the environment). However, this definition has its limitations, since one 
is likely to encounter disagreements e3 to whether particular environmental activities or actions 
should/not be considered responsible on the basis of other criteria. For example, most 
people/groups would agree that activities aimed at protecting some part of the natural 
environment (e.9., forested sreas) which involve the destruction of another's property (e.¢., 
bulldozing or logging equipment) should be not considered responsible, although some continue to 
defend these kinds of actions on environmental grounds. Thus, although behaviors may meet those 
initial two criteria, this does not mean that they should unquestioningly be accepted a3 REB. 

In educational settings, it is the teacher's responsibility to help students think through 
and resolve these kinds of philosophical /psychological concerns before students engage in action. 
This is particularly important when an action is proposed in the context of e cless project. To 
meet this responsibility, students should be provided with edditional criteria which can be used to 
determine whether cartein kinds of actions are indeed responsible or eccuptable within their 
socio-political context (e.9., their community, state, nation). 

In this activity, the following set of Action Analysis Criteria may be used for this purpose. 
Presented in the form of questions, these criteria inc] ude: 

1. 13 there sufficient evidence to warrant taking ection on this issue? 

2. What alternatives aro available to us if we wish to take action on this issue? 

3. 19 the ection we have chosen the most effective one available to us? 

4. Oo my/our personal values support involvement in this action? 

5. D0 I/we understand the procedures necessary to take this ection? 

6. Do I/wo have the skills neoded to teke this action? 

7. Do I/we have the courage to take this ection? 

8. bo I/we have the lime needed to complete this action?
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9. Do I/we have access to all of the other resources needed (o make thls action 
effective? 

10. Are there legal consequences associated with this action? 

11. Will there be any social consequences associated with this action? 

12. Will there be any economic consequences essociated with this action? 

13. What are the ecological consequences of this ection likely to be? 

14. Are there additional criteria you should consider? If so, which one(s)? 

STRUCTURE OF THE ACTIVITY: This activity consists of four parts. Throughout this 
activity, the teacher must recognize that, from an educational standpoint, they should provide 
opportunities for and even encourage students to engage in REB, though they should refrain from 
making demands on students todo so. The impetus for action-oriented behavior must reside with 
the student(s). Nonetheless, teachers must require that students develop the knowledge and skills 
which would permit them to engage in such behavior more effectively (¢.9., issue analysis, action 
analysis, ection planning skills). It may be useful to discuss this with students (and others) 
prior to this activity. 

During the first part of the activity, students should be organized into working groups, 
and thon asked to propose 6 means for remediating a local environmental issue which would involve 
them in some kindof REB. This would require students to: (9) identify and define their target 
issue; and (b) identify and describe in deteil the solution they are proposing, and the kind(s) of 
REB they would engage in. Questions which teachers may rely upon to help guide students through 
these task have been included in Parts | and II of the Worksheet accompanying the identification 
and Comparative Analysis of Alternative Solutions Activity (see pp 127-128). It should be 
recognized that the Action Analysis Criteria presented in the section on Responsible Citizenship 
Behavior have been embedded in Part I! questions. itis crucial that students critically analyze 
their proposed solutions and actions before they begin to implement them. If it {s deemed useful 
by the teacher, students may also be esked to respond to questions presented in Parts III and l¥ of 
thet same Worksheet 6s part of this ection analysis. Once their analysis hes been completed, 

arncents stould have the opportunity to present and discuss their results with the teacher and 
other students. 

Once teacher and students have resolved any disagreements about a proposed action which 
might have arisen in the course of this action analysis, the second part of this activity may be 
introduced. Here, teachers should direct students to develop 43 detailed plan for implementing 
their proposed action 49 1s possible or practical bssed upon the available information (f.0., at that 
time). inthe simplest terms, this would involve defining their action as 4 set of designated 
responsibilities to accomplish specified tesks within an established timeframe (See Worksheet, 
Part Il Questions). This mode of planning has been emphssized for two reasons: (6) ft serves 63 4 
reiteration of, and therefore ss a check on responses to the Action Analysis Criteria which pertain 
to procedures, skills, time, resources, and the like; and (b) individuals who are enthused about an 
action often need to pay additional attention to the organizational plan to make it happen. Leck of 
attention to details at this stege may lead to poor implementation. On the other hand, it may lead to 
preoccupation with details, whereby the larger purpose, the issues, and respect for others 
involved cun be overlooked, It {1s up to the teacher to encourage students to maintain a balance 
between detailed planning and a holistic perspective.
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In the event that students decide to carry out their proposed action after completing an 
action plen, they should be encouraged to monitor their implementation efforts and the effects of 
those efforts. The Questions included in Part Ill of the Worksheet are intended to help students 
along in these monitoring tasks. Teachers and students will undoubtedly find it useful to consider 
additional questions which pertein to the particulars of the action plan being implemented. 

For those who implement their action plan, there will inevitably come a time when, for 
one reason or another, implementation will be terminated. Perhaps the ection was completed, 
perhaps not. Ifand when students arrive at this point, it may be necessary for the teacher to 
‘debrief those students. From an educational standpoint, students should be encouraged to discuss 
the impacts and outcomes of their action, os well es the events that contributed to them. Hindsight 
analysis, undertaken with the essistance of a skilled individual, can often result in significant 
insight (See Worksheet, Part (¥ Questions). However, from a personal standpoint, students mey 
not be prepared to undertake this kind of analysis (6.9., in the event of ‘failure’ or problem of 
some sort). The psychological and emotional conditions of students must be carefully recognized 
and responded to under such circumstances. 

TO THE STUDENT: The activity you sre about to engage in is associated with the most 
important goal in environmentel education: planning for responsible citizenship ection. In the 
context of this activity, responsible environmental sction is the type of citizenship action people 
engage in when they make an effort to improve or maintain the quality of the environment. In 
small groups, you are asked to select and define /analyze an environmental issue you would like to 
help resolve. As part of your effort tn develop a plan of action for resolving that issue, you will be 
asked to do thre things: da) analyze your proposed action against 4 set of criteria to determine if 
in fact it would be a responsible action; (b) analyze it against a set of criteria to determine if it is 
6 feasible action for you to undertake; and (c) develop detailed plan to implement your proposed 
ection. Whether or not you actually will implement your action plan is primarily, though not 
solely up to you. Your teacher should work closely with you as you analyze and plan your action, 
particularly if you wish to implement it. While implementing it might involve some Known costs 
and risks, only you can weigh these against the benefits thet could result from your action om 4 
resolution of this issue. If you do decide to implement your action plen, monitor your efforts and 
assess your outcomes carefully! 

WORKSHEET: The Action Planning Worksheet provided below fs intended to be used in 
conjunction with (1.¢., after) the Worksheet presented in the Identification ond Comparative 
Analyvis of Alternative Solutions Activity (sea pp 127-129). The worksheet below is composed 
of three sets of questions. These sets of questions correspond with the second, third, and fourth 
parts of the ectivity. 

PART I. ACTION PLANNING 

1. If you were to break your proposed action down into smaller components, what 
would these components be? Can you define these components 09 tasks to be 
accomplished? (Note: If the resulting components are still too lerge/complex to 
be defined a9 tasks to be accomplished, you will need to try to further break them 
down until they can be dofined ss tasks) 

2. Defing a many of these components a3 you can Cat this time) as tasks to be 
accomplished.
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3. YIN Kinds OF resources are Needed to Carry OUT cach OF (hose LaskS7? DO YoU 
have eccess, or can you gain access to those resources? How? 

4, Does there appear to be any natural or logical sequence for accessing resources 
and/or carrying out those tasks? If there appears to be one, ley them out on 
paper inthis sequence. Further, if and when you have developed what appears to 
be a workable sequence, try to place this sequence in some kind of timeframe (i.e., 
break it down on a day-to-day, week-to-week basis). 

5. Who will be responsible for accessing/providing resources, and for carrying 
out each of the tasks in this sequence? Do you have enough people to actually 
carry out the tasks? = {s anyone likely to be over burdened? 

6. Have you prepared a contingency plan (t.e., a ‘Plan B')? 

PART II. IMPLEMENTING YOUR ACTION PLAN 

1. As you begin to implement your plan, is your decision-making process edequate 
for the circumstances you encounter? -Is information shared openly and ins 
timely feshion? 

2. Have internal communication and coordination responsibilities been adequately 

defined, assumed, or shared? For example, who is responsible for arranging and 
communicating meeting times? For setting meeting agendas? For managing 
financial resources? 

3. Have external communication and coordination responsibilities been adequately 

defined, assumed, or shared? For example, is there a media contact person or 
spokesperson? Acontect person or other individuals/groups? 

4. Are circumstances unfolding 99 you had anticipated? Do you need to revise your 
agenda? Your time frame? Your mode of operation? 

Part i¥. ASSESSING THE OTC AND OUTCOMES OF YOUR 
T 

1. At what point (in your plan) did you terminate your ection? 

2. What impact, if any, did you have on the target issue (¢.9., visibility, 
resolution)? Did you eccomplish eny of the environmentel agenda you sot out to 
accomplish? Was it suffictent to considered your ection successful? 

3. Were there any noticeable social consequences which resulted from your 
action? Legal consequences? Political consequences? Economic consequences? 
Were these consequences greater for you, or for others? Would you consider any 
of these to be ‘negative’ consequences? 

4, What were the primary outcomes for those involved in carrying out the ection? 
What did you learn about the issue? About ection? About others? Aboct 
yourselves?
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INFUSION ACTIVITY FOR ORGANIZING AND DIRECTING 
tWSTRUCTION 

ACTIVITY: Developing on Environmental Education 
Lesson 

GOAL: Goal Level ¥ (The Instructional Application Level) ... Goal 21: demonstrate the 
ability to effectively select or develop, a3 well as implement instructional materials designed 
to assist in the development of environmentally literate students, i.¢., who are both competent 
with and willing to apply critical environmental knowledge and skills. 

PREREQUISITES: Prior to this activity, students should have covered the relationship 
that exsits between goals and instruction, the use and implementation of the General Teaching 
Model (GTM), preparation of instructional (learner) objectives, and student evaluation. In 
addition, for this activity, a thorough familiarity with the Goals for Curriculum Development in 
Environmental Education is important. 

A Format for Developing an EE Lesson 

PURPOSE: For pre-service teschers, the outcomes of this ectivity should include their 
ability to: (9) select o topic appropriate for development as an environmental education lesson; 
(b) define the curricular context for a lesson on that topic (i.e., grade/age level, goals, 
subject/course in which it will be taught, contentemphesis, and prerequisites); (c) prepare 
instructional objectives for @ lesson which are consistent with o given curricular context; (d). 
select and/or develop resource materials for use by instructors and by students which reflect a set 
of instructional objectives (¢.9., information sources on the topic for teachers, material for 
students to work with, audio-visual materiel, end evaluation materials); (e) design an activity 
sequence for teaching a topic in defined curricular context using identified resource mutertals to 
accomplish an established set of instructional objectives; and (1) identify end communicate 
information required by/useful to an instructor prior to their implementation of s given activity 
sequence (1.8., background information on the topic, tips on teaching the lesson, amount of time it 
will take to teach the lesson, preperation required for teaching the lesson). 

STRUCTURE OF THE ACTIVITY: In this activity, itis strongly recommended that each 
student should be responsible for completing 6 lesson plan, as this 1s a crucial pert of the pre- 
service experience. It is the teacher's responsibility to provide students with: (@) a lesson plen 
format; (b) guidance on the selection of topics; and (c) guidsnce during the development of their 
lessons. The format presented in the Worksheet talow should be generic enough to accommodate 
most types of lessons students may wish to develop. Nonetheless, it is recognized that, for one 
reason or another, this format may need to be modified, and in rare cases, may even need to be 
replaced (¢.9., where states or nations have prescribed format which differs from this one). 

Once students have been provided with ¢ lesson plan format to use in this activity, that 
format should be discussed with them. At that time, teachers should present medel exemptes, 
their expectations and/or their evaluation standards inorder to clarify for students what a fins!
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TESSon plan should Include (or look Wke). Once a student selects a topic and begins to prepare a 
lesson outline around that topic, he/she may find that they need to revise the format provided to 
them. Unless told otherwise, any revision in the format should be agreed to by the teacher as early 
in the lesson planning process as is possible. 

Teachers may also wish to provide some guidance on the types of environmentally- related 
topics students choose to develop their lesson plans around. Students should be encouraged to 
develop lessons around topics that are educational for youth. Ona more imrrediate basis, 
educational means relevant to the lives of and motivating for youth. Ine broader context, 
educational means capable of contributing to the development of environmentally literate youth 
(i.e., youth who are both competent with and willing to apply critical knowledge and skills to the 
resolution of environmentel issues). 

if this will be the first full lesson plan that students develop, teachers may decide to 
review their plans in several stages of completion. When teachers decide to do this, they must be 
cognizant of the fect that the sequence followed in developing a lesson plan is likely to be very 
different than the sequence presented for implementing that plan. Consequently, the format 
provided in the Worksheet should not be used to quide the review of plans in various stages of 
completion, since it reflects an implementation sequence. Rather, the statement of Purpose for 
this activity represents a more appropriate sequence for reviewing plans in various stages (i.e., 
topic, oem context, objectives, resource materials, the activity, information for the 
nstructor). 

Once students have completed their lesson plans, the teacher may provide students with 
the opportunity to present their plans to the class. This may be done on a selective basis, such that 
only the higher quality lesson plans will be discussed. Teachers and students slike should attempt 
to insure that the lessons: (8) evidence a high degree of internal consistency; (b) are age and goal 
level appropriate; (c) present activities whose contribution to environmental literacy can be 
demonstrated and/or defended; and (d) present activities that are motivating/interesting for the 
students they are intended to be used with. 

TO THE STUDENT: In this activity, you will be expected to develop one complete lesson 
plan for teaching an environmental education topic of your choosing. This may not te as easy as it 
first sounds. The lesson plan format you are to follow will be provided by your teacher. 
Further, the topic you choose and the lesson you develop eround it must be educationally defensible 
(i.e., in terms of its value for youth and its contribution to environmental literacy). 

As you begin to piece together your lesson, you should be careful. If you look upon your 
lesson plan format as a set of separate sections, you could well wind up frustrated and confused. 
Most lesson plans cannot be pieced together section by section, because the sections are usually 
interconnected. For exemple, when you change one objective, you must check to see how well the 
new objective fits your goal(s) and grade level, the instructional resource matertals you plan to 
use, your ectivity sequence, and your evaluation strategy. In this case, changes in one section 
Cah lead to changes throughout the lesson plan. All of this hes been said to indicate to you that one 
important characteristic of any complated lesson plan fa internal consistency amongst its parts. 
However, you must keep in mind thet, 49 important 4s internal consistency may be, its sole 
purpose {9 to enhance the educational value of your lesson. In no case can internal consistency be 
substituted for educational defensibility. 

WORKSHEET: A Format for Developing on EE Lesson is presented below. It fsa slightly 
expanded version of the format used in two of the exemple activities presented if PART IY of this 
document. The first threa segments of the format below closely parallel the format used to
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present the Consumer Product Need and Environmental Cost Assessment Activity (f.e., the activity 
used to demonstrate the application of the General Teaching Model). The fourth segment of the 
format below reflects the kinds of resources presented within The Acid Rain Issue: A Sample Case 
Study Outline (i.¢., the ectivity used to demonstrate the Case Study Format of Issue Instruction). 
If you have any questions about this format you are referred back to these sections in PART I¥ of 
this document. In each section, students will need more space to respond than has been provided. 

1, CURRICULAR EMPHASIS 

A. Title of the Activity: 

B. Grade/Age Level(s): 

C. Environmental Education Goal Level and Goal(s): 

D. Subject/Course to be Taught in: 

E. Content Emphasis (Concepts, Skills, and/or Attitudes): 

F. Prerequisites to this Activity: 

G. (Optional) Mode of Integration with Other Subjects (e.9., Math, 
Social Studies, Language Arts): 

I. INSTRUCTIONAL PLANNING AND PREPARATION 

A. Instructional Objectives: 

B. To the Instructor (Background, Teaching Tips, Instructional 
Time, and Preparation): 

(. List of Student Materials for this Activity: 

It. THE ACTIVITY 

A. Introduction (or Overview or Advance Organizer): 

B. The Activity: 

C. Summary (or Synthesis): 

D. Evaluation Strategy: 

I¥, RESOURCE MATERIALS (As needed for this activity) 

A. Sources of Information for Teachora: 

B. In-cless Resource Materials for Students (Print and Non-Print): 

C. Out-of-Class Community/Regional Resources Needed: 

D. Autio-Viaual Materials: 

E. Evaluation Materials:
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“ ... there is a harmony in the natural 
world which makes the right thing easy and the 
wrong thing chaos; ... the right thing is revealed 
in being right, not just for now and for us, but for 
the earth and all those who will inherit it; ... 
there are natural principles, if we can discover 
them, to guide everything men may wish to do . 
with land and water and the life they support. ~ 

Durward Allen 

28 96 TR TE TE OE 3G OE HE OE TE OE 0 6 OE 20 2s 20 AE 28 HEE TE 2G 8 EE HE OTE ee EE EE
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GLOSSARY OF TERMS 

Abiotic: nonliving; an abjotic variable in an ecosystem would be exemplified by such things 
8$ light, rain, moisture, heat, bedrock, and topogrephy. 

Access: to get; to secure, acquire. 

Acid Rain: Rainfall (or fog) which is more acidic than normal, often caused by an infusion of 
sulfur and nitrogen compounds from vehicular exhausts and coal burning power plants. 

Adaptation: @ particuler attribute which contributes to an organism's survival ina 
community, €.g., protective coloration. 

Ad Hoc: special or temporary, a3 in an ad hoc committee. 

Advecacy: pleading a cause of another person; the act of advocating; supporting. 

Affective: relating to feeling, ernotion, or desire. 

Agrarian: pertaining to farming, agriculture. An agrarian society is one in which the 
economy and culture are tied mainly to egricultural (rather than industrial) enterprises. 

Ancillary: subordinate; of related but not of primary importance. 

Artifect: a product of human workmanship, esp. of 9 primitive nature. Loosely, something left 
over from the past. 

Astute: keen in judgement. 

Axielogy: a study of the nature, types, and criteria of values and of value judgements. 

Behavieral (in an educational context): pertaining to actions of an imtividual, behaviors; 
often referred to in education as an action/behavior which {9 observable, overt. 

Belief: that which a person holds to be true. 

Biegeechemical cycles: those chemical cycles that ore critical to the maintenance of eco- 
systems, ¢.9., nitrogen cycle, calcium cycle. 

Biesphere: that relatively thin “shell” surrounding the earth that supports life. 

Citizenship ection skilla: skills related to the actions and behaviors which citizens have at 
their disposal in working toward the solution of environmental issues. 

Cognitive: related to the mental processes by which knowledge is acquired; cognitive may 
relate to oither an individual's Knowledge or on individual's ability to process knowlaige. 

Community: inan ecological conse, en interacting and interdependent set of plants and 
animals, ¢.9., @ prairie community, 6 pond community.
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Conceptual: relating to mental images held by individuals and associated with events and 
objects; ideas. 

Consumerism: an economic threat by an individual or a group aimed at some form of behavior 
modification in business or industry, e.9., boycotting, discriminating and conservative use 
of goods and services. 

Contingency: an adjunct or accessory; a contingency plan would be 4 plan that could be 
substituted for the primary one. 

Criteria: standards; rules by which something {s judged or evaluated. 

Critical thinking skills: those mental processes which enable human being to process 
infor mation in logical ways; cognitive problem solving skills; science and social studies 
process skills are critical thinking skills. 

Demegraphic: relating to populations and the study of them, ¢.g., births, deaths, marriages, 
health, etc. 

Designee: an appointees; an individual designated for some task. 

Didactic appreach: an educational (instructional) methodology focusing mainly on lecture 
delivery format, deductive in nature; the teacher as the source of knowledge. 

Dynamic equilibrium: a tendency toward homeostasis; stability over time with periodic 
fluctuations. 

Ecolegy: the scientific study of the interrelationships that exist between organisms and 
between organisms and their physical environment. 

Ecomaneagoment: any physical action taken by an individual or 9 group aimed directly at 
maintaining or improving the existing ecosystem(s), 6.9., reforestation, landscaping, 
installing bird boxes. 

Ecosystem: an aggregate of plants and animals which are interdependent plus the abiotic 
variables with which they interact; typically thought of 43 self-contained in the sense that 
many of the essentials for life can be cycled and recycled within that system. 

@. g.: symbol for “for example”. 

Elementary education: ineducation, the carly years; sometimes the first six yeors of 
education; rarely used as synonym for primary education. 

Empathy: 9 feeling for; sympathetic identification with something, such as empathy for an 
endangered species. 

Empirical: based on observation; founded on direct experience or experimentation; 
slentific. 

Empirtciom: the mode of thought which is typically scientific in nature, @ philosophy 
focusing on the reality of observation end experience 4s the basis of truth; scientific 
method.
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Energy pyramid: the tendency for usable energy to be lost as it moves through a food chain; 
often a diagrammatic representation of available energy at various stages ina food chain. 

Evergy transfer: inecology, the movement of energy from one life form to another in a food 
chain. 

Entropy: a measure of the degree of disorder brought sbout by an increasing comploxity 
within adynamic system; 4 thermodynamic measure of energy unavailable for useful 
work ina system undergoing change. 

Eavironmental action skills: see Citizenship action skills”. 

Environmental education: that aspect of education that develops individuals who are 
environmentally knowledgeable and, above all, skilled and dedicated to working, 
individually and collectively, towerd achieving and or maintaining s dynamic equilibrium 
between the quality of life and the quality of the environment. 

Eavironmeatal impact Assessment: An evaluation of the extent to which certain activities 
will negatively impact /infl vence the environment. 

Environmental issue: 4 problem with obvious environmental overtones surrounding which 
one can observe differing human beliefs and values. 

Eavironmental literacy: that state in which an individual fs environmentally knowledgeable 
and, above all, skilled and dedicated for working, individually and collectively, toward 
echieving and/or maintaining a dynamic equilibrium between quality of life and quality of 
the environment. (Paraphresed from Harvey, 1977) 

Environmental sensitivity: 4 set of affective characteristics which result (n an individual 
viewing the environment from an empathetic perspective. 

Epic: 1. a narrative poem celebrating episodes of 4 people's heroic tradition; 2. grand, herotc. 

Epistemelegy: relating to the nature of knowledge; that part of philosophy which deals with 
(he origin, nature, and limits of knowledge. 

Eresten: the processes by which the matertals of the earth's crust are transported from one 
location to another by forces such as gravity, wind, water, and glacial ice. 

Espeuse: to take up 6 cause; to take up 49 @ supporter of a cause. 

Feasible: possible; if something can be done it {s feasible. 

Feed chaia: 4 linear pattern describing the flow of energy through an ecosystem; typically 
beginning with 6 food producing plant being eaten or partially eaten by a herbivore which 
is, in turn, consumed by 6 carnivore, otc. 

Foed web: o set of interrelated food chains within a givan ecosystem. 

Fermal educaters: those educators who typically teach within the constraints of the 
traditional school; classroom teachers.
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General studies curriculum: the set of courses which beccaloureate students are 
required to complete prior to graduation; sometimes thought of as those courses ina 
liberal arts curriculum. 

Genetic equilibrium: 9 pool of genetic variations ina state of equilibrium, observed within 
@ species population; genetic equilibrium will be maintained if mutations do not occur, 
if charvyses in gene frequency are insignificant, and if reproduction within the population is 
randoin. 

Genre: a distinctive class or category of literary composition, e.9., poetry, short story. 

Hierarchy: an organization of things arranged one above the other according to a logical order, 
é.9., @ hierarchy of goals. 

Hemeostesis: the tendency to maintain normal internal stability in en organism or an 
- ecological system, such 43 a hardwood forest, by coordinated responses of the system's 
components, compensating for environmental changes. 

Humidity: a messure of the amount of moisture in the air. 

f.e.:  symbc? for “that is”. 

impetus: a driving force; incentive; stimulus. 

tafesion: aninjection of one thing into another; the process of infusion; 93 used here, 
injecting traditional course content with appropriate/logical environmental content, 
skills, and activities. 

lategrated process skills: to integrate fs to bring together parts intos whole; a3 used 
here, to combine one or more simple process skills into a more complex/powerful one, 
€.9., combining several prerequisite skills in order to “experiment”. 

irreconcilable: not reconcileble; problems which cannot be resolved are considered to be 
frreconcilable. 

losue investigation skills: those skills which will permit the learner to successfully 
research an issue, resulting in appropriate conclusions, inferences, and recommen- 
dations. 

Learner objectives: those objectives prepared for the student to learn/accomplish; 
objectives which will be met through instruction, usually stated in performance 
(behavioral) terms. 

Legal ection: any legel judiciary ection taken by an individual and/or organization which is 
aimed at some aspect of environmental law enforcemmnt - or, a legal restraint precedings 
some environmental behavior perceived a3 undesirable, ¢.9., low suits, injunctions. 

Limiting feetera: in ecology, those variables which tend to put limits on the development of 
en ecosystem or on the activities of an organism; anything present in insufficient amounts 
90 that an organism’s survival and/or reoroductton ts restricted.
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Lithosphere: that part of the earth’s crust made up of solid material, as opposed to the 
“hydrosphere”. 

Meunt St. Helens: a volcano thet erupted in the state of Washington (USA) in 1980. 

Watural selection: the survival of a genetic form over time 43 a result of a particular 
adaptation favoring that organism. 

Niche: anorganisms's role in a community; not to be confused with where an organism lives. 

Wenfermal educater: the educator who provides instruction in settings beyond the 
traditional confines of 6 formal classroom, ¢.9., a teacher in an environmental center. 

Opinienaaire: a survey instrument designed ts assess the opinions of a particular population 
of human beings on a specific topic. 

Orgenismic homeostasis: the organismin state of dynamic equilibrium, controlled by 
homeostatic mechanisms within the organism itself. 

Parameter: alimit; boundary. 

Performance objective: See “learner objective”. 

Persuasion: aneffort, verbally, to motivate human beings to take positive environmental 
action as 4 function of modified values, e.9., argumentation, debate, speech making, letter 
writing. 

Phenomena: events; happenings that may be observed. Singular: phenomenon. 

“Player” Cin an isswe): someone involved in an issue, a person having definite beliefs (and 
a particular position on the issue) and certain supporting values. 

Political Action: aneffort aimed at persuading an electorate, a legislator (or legislature), or 
executive governmental agency to conform to the values held by the person or persons 
taking that ection, ¢.9., lobbying, voting, supporting candidates. 

Pepuletion dynamics: those interactions which can be observed taking plece within a 
particular species population; population dynamics often refers to those varisbles which 
influence the population size of an organism over time ine given ecosystem/biome. 

Pertray: to moke a picture of image of; to depict in words; to describe vividly. 

Prerequisite: required before; necessary 69 8 preliminary to 4 proposed act. 

Primery source ef information: 4 source of information which represents an original 
source of knowledge, 6.9., information from the people actually involved in an 
environmental issue 6s opposed to information from an article written about those people. 

Protesstonel education curriculum: those professional education courses having 4 
bearing on the training of teachers and demanded of teacher education students, ¢.9., 
methods courses in the content areas, philosophy of education, education psychology.
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Prepenent: one who makes a proposal; an advocate. 

Psychemetor: related to physical skills, as with someone with unusually fine motor skills, 
coordination. 

Questionnsire: asurvey instrument designed to gain information held ona particuler topic by 
a certain pooulation of human beings, ¢.9., college students, the general public, wildlife 
biologists. 

Radieactivity: the property of being radicective; the radiation given off a3 4 consequence of 
radioactive decay, ¢.9., the radioactive decay of plutonium. 

Rationale: an explanation; an underlying reason. 

Remediate: to remedy, to restore, cure. 

Rhetoric: 6 disploy of language; often referred to as the ability to use language in such a way 
8s to persuade or influence others. 

Reck cycle: the dynamic processes taking plece in the earth's crust which transform rocks 
from one rock type to another, e.g., the transformation of a sedimentary rock into a 
metamorphic one. 

Scenario: the outline or synopsis, step-by-step, of a plot or an event; contains all the details 
of 4 plot or an event. 

Science processes: those critical thinking skills 4 scientist uses to collect data or solve 
problems, e.g., hypothesizing, experimenting, inferring. 

Scientific literacy: the state of being literate in science; an awareness of and ability to use 
sclonce, its content, processes, and applications. 

Secondary source ef iafermation: 49 source of information at least one time removed from 
the primary/original source, 6.9., reading an article written about an issue as opposed to 
investigating that issue ona first-hand basis. 

Simulation: something that assumes the appearance of reality without being real; the act of 
simulating; feigning. 

Seltcit: to seek to acquire; to plead for; to request. 

Species population: an interacting group of organisms belonging to the same species; not to 
be confused with the species 49 6 whole. 

Stance: a position; someone's posture on something. 

Strip mining: (he cemoval of the surfoce layers of soil and rock $0 that important mineral 
deposits can be removed for use by man. 

Subsumes: include under; to take up; specifics are subsumed within the general, or 
Individuals are subsumed within populations.
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Succession: the progression of plant communities from one to ancther in a given locality; 
often begins with a pioneer community progressing through 6 series of plant communities 
toward a climax plant community. 

Survey: a mechanism for gathering information about something, e.g., a survey of abandoned 
vehicles in Jackson County, Illinois, a survey of public opinions concerning the scid rain 
issue; to take a broad or comprehensive view of something. 

® 

Synthesis: a combination of parts a9 to forma whole; building up something from its 
elements; combination of thoughts into a whole; the opposite of “analysis”. 

TEP: acronym for “teacher education programme”. 

Tertiary instructor: a teacher at the college level. 

Value (i.e., a value): anestablished ideal; a way of acting; the perceived worth of 
something, €.9., the perceived worth of wildlife. 

Values clarification: the process an individuel goes through us he/she inspects the bases for 
6 value perspective, e.g., the process and individual would go through as he/she seriously 
inspects a personally and particularly strong economic value. 

Value pesition: the value category underlying « particular belief statement or verbalized 
position on an environmental issue, e.g., a person who wants to preserve 4 marsh because 
there is good duck huntirg there is reflecting « recreational value position.



146 

RAVER AAGLAABERRRAAERURERRARARAREBUEHEERREMEREEEE 

“When we try to pick out anything by itself 
we find it hitched to everything else in the universe.” 

John Muir 

PCC EES ECT ET EET ET TTT TTT TPT TC ETC RET TEL TS hk
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