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Curriculum Evaluation of a Non-Traditional
for Certifying Teachers

Teacher education takes place in over 1300 institutions of higher
education in this country. Yet with few exceptions the nature of the
content and corresponding course work of teachér education has changed
little in the past half century (Drummond & Andrews, 1980).

Typically, secondary teaching candidate. ‘omplete courses such as
introduction to education, general and adolescent psychology, general
methods of teaching, and a subject-specific methods course. As the
culminating experience teaching candidates in secondary education
complete a field experience which is usually student teaching. This
stability is incongruent with the expanding knowledge base associated
with teaching and additional responsibilities placed on teachers,
especially during the past two decades.

Kerr (1983) has posited the stability of teacher education
curricula is due to constraints, such as the undergraduate context for
preparing teachers. Augmenting the professic.ial component of teaching
candidates' undergraduate studies by reducing course work for academic
foundations and content specialization: has been summarily dismissed
because such adjustments would diminish the 1iberal education of
future teachers and certainly not enhance the status of teacher
educatior (Campbell, 1975). Other options for expanding professional
curricula include 1lengthening the time required to complete a
baccalaureate degree and extending professional study to the graduate
level. While additional time may be essential in providing for a
higher quality teacher preparation program, serious consideration of

other curricular variables in addition to time needs to be given.




Issues associated with the curricular scope of teacher education
content based on empirical evidence, experience, and theory are
presented to illustrate the content dimension (Denton, 1987).
Empirical Evidence: Soltis (1984) has noted that educational
researchers have imitated methods and form of the natural sciences
while seeking knowledge, legitimacy and status. This phenomena has
resulted in language and logic of the positivist tradition being
integrated into educational theory and practice. Fortunately of late
some latitude has been accepted in this orientation allowing
qualitative research techniques, e.g., naturalistic descriptions and
survey efforts to be included with classical control-treatment group
experiments in yielding creditable findings to the literature
(Shulman, 1986). Process-product research in teacher education, which
incorporates techniques from both qualitative and quantitative
research perspectives, has been examined by teacher educators seeking
empirically supported concepts, principles, and skills for their
curricula. Fry, Smith and Wilson (1984) indicate that a research-
validated knowledge base on effective teaching is the basis for the
Florida Beginning Teacher Program and the Florida Performance
Measurement System. Other writers (Evertson, Hawley, & Zlotnik, 1984;
Guyton, 1984; Haberman, 1984; and Koehler, 1983) have suggestaed that
sufficient research evidence is available to guide educational
practice. To illustrate, 1ists of effective teaching practices have
appeared in the literature by Good (1979), 6ood and Grouws (1979),
Brophy (1983), Anderson, Evertson and Brophy (1982), and Rosenshine

and Stevens (1986). Ironically, these teaching practices are very




similar to the sequence of instructional moves, events-of instruction,

presented by Gagne (1970, 1977). It is fortunate these instructional
moves (i.e., gaining attention of learner, providing objectives to
learners, reviewing prerequisites, providing stimulus material with
guidance, requiring learner performance of new learnings, providing
feedback, assessing learning based on multiple performances and
providing multiple examples and applications for retention and
transfer) have been verified by process-product research as well as
research from instructional psychology (Gagne, 1977, 1985; Klausmeier
and Allen, 1978; Glaser, 1976).

Experience: The precedent for using experience as the basis for
selecting content for pedagogy is well documented. .arly normal
schools relied extensively on the knowledge and Judgement of teachers
who shared the:r craft with teaching apprentices under their tutelage.
However, Haberman (1984) notes that the ultimate criterion for
evaluating experiential knowledge depenas on the competence, Jjudgement
and wisdom of the individual whose "experience" is being fashioned
into a curriculum. When experience is accepted as valuable, it is an
acceptance of the individual's expertise. Therefore, a curriculum for
teacher preparation based oa experience in this sense is 21so one
based on expert opinion. Certainly, the collective experiences of
teacher educators have influenced the scope of pedagogical topics as
well as the substantial emphasis placed on field experiences in the
preparation of teachers. Issues associated with classroom decision-
making, instructional planning and reflective teaching emphasize the

role of experience as a curricular variable in the preparation of




teachers.

Theory: Concepts from psychology, sociology, anthropology and

philosophy represent other sources of content for teacher preparation.
IMlustrations from sociology and philosophy are presented to convey
the nature of pedagogical content derived from this domain.

Principles from sociolog, and organizational science, which
explain how individuals behave in groups and particular social
settings, certainly are worthy content for teaching candidates.
Sociological principles related to the role of the teacher, how
teachers are influenced by their pe groups in the work place, the
influence of administrative styles on teachers, and the impact of the
community on the professional 1ife of the teacher reflect the range of
professional issues addressed by this discipline.

In any teaching encounter, there are philosophical principles and
values evident in the choice of subject matter, as well as in the
selection and implementation of instructional strategies. Tne results
of teaching can be evaluated in terms not only of the quantity of what
is learned but the quality of the learnings as well. Soltis (1984)
urges that relevant standards and norms for the qualitative and
ethical dimensions of teaching be determined. Currently, this
normative dimension of teaching gets 1ittle systematic and thoughtful
attention yet it continues to influence education Just the same. As
teacher preparation programs develop strategies to nurture the
development of reflective teachers, greater emphasis will be placed on

this content domain.

The preceding discussion presents three rationales for selecting




content for teacher preparation curricula. These rationales phrased

as decision-rules are: in order to be considered as viable content
for a teacher preparation progrm;. the concept, principle or process:
(1) must be related to student growth as revealed by empirical
evidence; or (2) must be identified as a necessary curricular
component by expert opinion based on experience; or (2) must be
logically explained by theory from social science and/or philosophy.

Consolidating these decision-rules represents perhaps the most
defensible approach for developing a content structure for pedagogy.
Validation of content in resulting teacher education curricula would
then depend on affirmative responses to two or all three of the
decision rules.

Efforts tc apply these curricular decision rules have occurred in
fashioning a curriculum for certifying teachers in high need areas.
Specifically an alternative teacher preparation program was deveioped
for post-baccalaureate students pursuing secondary level certification
in the fields of mathematics, nhysics, chemistry, geology and physical
science. The resulting curriculum permits teaching interns to
complete concurrently requirements for the Master of Education degree
and a secondary teaching certificate in 15 months. An investigation
of the effectiveness of this curriculum began when the program was
implemented in 1986. The following evaluation questions were phrased
to guide this inquiry.

1. Is student achievement on curriculum bound end-of course

tests affected by whether the teacher was a teaching intern

in the alternative certification program or an experienced
colleague of the intern?
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2. Do curricular elements of the alternative certification
Program which emphasize findings and processes of research
on teaching influence the teaching practices of teaching
interns?

3. Do curricular elements of the alternative certification
program which foster reflective thinking about teaching
influence the ability of teaching interns to analyze and
investigate instructional problems in their classrooms?

4. Do institutional structures and characteristics of
individuals affect collaborative efforts between schools and
university regarding the alternative certification program?

5. What factors infiuence the recruitment and selection of
teaching interns for an alternative certification program?

Evaluation questions 1, 2 and 3 focus on program outcomes while
questions 4 and 5 examine processes associated with implementing the
program.

PROGRAM/COMPONENT DESCRIPTION

A brief discussion of the policy and organizational contexts of
the alternative certification program at Texas A&M University is
presented to convey factors influencing program development.

Policy Context

Consistent with an organizational position favoring centralized
decision-making, Texas has enacted a number of education codes which
increase accountability of school clients and professionals to the
Texas Education Agency. Processes include standardized tests whose
results are interpreted to determine learner mastery of the essential
elements contained in the state adopted curriculum. In 1984,
additional legisiation was enacted which affected nearly every aspect
of public education including teacher preparation. The concern for

teacher quality and accovntability was so pronounced that all teachers
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under contract were required to satisfactorily compiete the TECAT, a
standardized test of basic skills of comrunication (reading and
writing) and computation. Failure to complete this ~xamination
satisfactorily resuited in the revocation of an individual's teaching
certificate.

This legislation also required teacher preparation programs to
implement a vesting program which included entrance and exié tests.
In order to be admitted into teacher education, at present, all
prospective candidates must achieve criterion scores on the Pre-
Professional Skills Test (PPST) of 171, 172, 173 for mathematics,
writing and reading, respectively. Assuming a successful experience
with *he PPST, the individual is admitted into teacher education and
completes the course requirements for the certifi ite. At the
conclusion of the program, the teaching candidate mus - successfully
complete another standardized test, the ExCET examination. On this
test, candidates must evidence mastery of pedagogy and their teaching
field specialties through meeting cr exceeding established cut-off
scores. Successful scores on the ExCET examination must be attained
before the candidate can apply for their initial teaching certificate.
These .ad-of-program examinations were first adininistered during the
Spring, 1986.

Ironically, while the testing movement gained momentum and
sensitivity to quality heightened, the state continued to allow school
districts to empioy nonqualified individuals to teach with emergency
certificates. These individuals simply filed a “deficiency plan®

identifying requisite course work needed to comple:e the teaching
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specialty they were being employed to teach. Assuming no qualified
candia.utes weve available, these individuals could legally be employed
to teach with the zmergency certificate for a period up to three |
years. The PPST was not required of these individuals until Spring,
1987.

Abusgs of emergency certificates are far too common. In one
fnstance a school district requested the university to develop a
deficiency plan for one of their coaches which would enable him to
teach junior high mathematics. Upon examination of the individual's
transcript, it was learned he had 3 hours of mathematics credit, 21
hours short of the minimum requirement for a teaching field, yet the
district was willing to place him in a mathematics classroom. Had the
university complied with the district's request to develop a
deficiency plan in mathematics, the coach would have been a legally
qualified teacher! A second abuse of deficiency plans is linked to a
regulation of the temporary certificate which requires that an
individual demonstrate progress in c~mpleting courses on the
deficiency plan each year. Here, unscrupulous in¢.viduals develop a
deficiency plan, “teach" the subject they are not prepared adequately
to teach, but do not complete any of the stated course deficiencies.
At the conclusion of the year, the “qualified" teacher merely moves
back into his/her area of certification and the process is repeated
with someone else.

While abuses of emergency certification plans are legend, the
state has not eliminated this obvicus 1oophole in the certification

process. The hypocrisy of the emergency certificate seriously
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undermines the effart of the state to raise the quility of education
in every classroom.

Organizational Context

Texas A&M University, established in 1876, is among the nation's
fastest growing universities. It is a large campus of more than 5,000
acres Yocated in the east-central part of the state in College Station
about 90 miles northwest from Houston.

Enrollment in the University exceeds 39,000 with approximately 5%
of the students coming from nearly 100 countries other than-the United
States. There are more than 2,000 faculty members at the university
teaching in 78 different departments within 10 academic colleges.

Students may complete studies in many different fields including
95 degree programs at the undergraduate level, 140 at the master's
level and 90 at the doctoral level. International applicants are not
admitted to the University as non-degree students (Harris, undated).

The College of Edu~ation includes 7 departments whose primary
functions are teaching, research and public service. The main
teaching role of the college is to serve as a professional school for
the preparation of elementary and secondary school teachers, with
particular emphasis on teaching in the State of Texas. Presently the
College of Education has an undergraduate enrollment exceeding 2,400
students. The number of students completing the requirements for
Texas teaching certificates exceeded 450 in 1986.

Among recent enrollment figures are substantial numbers of
teaching candidates with teaching fields in mathematics and science.

Spring, 1987 enrollment figures included: 241 - mathematics, 103




biology, 42 - chemistry, 28 - earth science, and 16 - physics (Romig,
1987) . In fact, Texas A&M was credited with preparing more
methematics and science teachers in 1986 than any other college or
university in the United States.

Extensive research and evaluation of teacher education programs
are carried out by faculty and graduate students at Texas A&M
University. The College of Education ranked 4th in institutional
productivity of research and program development efforts in teacher
education hetween 1980-84 among institutions of higher education in
the United States, according to a study conducted by Dentor, Tsai, and
Cloud {i986). Productivity in this inquiry was defined in terms of:
(a) the number of presentations referenced to an institution at the
annual conferences of the Association of Teacher Educators (ATE), the
American Association of Colleges of Teacher Education (AACTE), and the
Special Interest Group on Teacher Education of the American
Educational Research Association (AERA-Sig-Teacher Ed); and (b) the
number of publications associated with an institution occurring in the
Journal of Teacher Education (Jit) and Action in Teacher Education
(ACTED).

Frogram development certainly has not abated since 1984. Given
the urgings by the dean and the impetus from national reform reports,
including the Carnegie Forum on Education and the Economy report, A

Nation Prepared: Teachers for the 21st Century (1986) the National

Governors' Association report, Time for Results: The Governors 1991

Report on Education (1986) , and the Holmes Group report, Tomorrow's

Teachers: A Report of the Holmes Group (1986), varied approaches to
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teacher preparation programs are being tried across the college.

Content Maps and Instructional Model

Content maps of pedagogy illustrating prugram elements identified
from empirical evidence, experience, and theory are presented in
Appendix A. These elements (corcepts) were subsequently grouped into
content clusters and integrated into instructional activities. The
sequencing of these activities was compatible with the diagnostic-
prescriptive model of instruction (Armstrong, Denton & Savage, 1978)
espoused as the instructional model for interns to implement in their
classrooms. This model of instruction describes teaching as a series
of processes requiring five distinct instructicnal skills: specifying
performance objectives, diagnosing learners, selecting instructional
strategies, interacting with learners, and evaluating the
effectiveness of instruction.

This model provides a conceptual framework for teaching interns
as they apply concepts and principles of pedagogy to practical
instructional problems that arise in the classroom. Moreover, this
model encourages the development of individual teaching styles.
Individualized styles are encouraged because of the emphasis placed on
determining the entry level skills of learners and then accounting for
these skills as the instructional strategies are developed. Teachers
in preparation are free to choose techniques and materials which they
believe will enable iearners to achieve the performance objectives.

If during the implementation of instructional strategies learners do
not demonstrate satisfactory progress, the teaching candidate adjusts

the strategy or attempts another approach. In this model, evaluating




the instructional plan is of a formative and iterative nature.

Curse Offerings

Thirty-six semester hqurs of course work are associated with

the alternative certification program. The sequence of course work
illustrated in Tabie 1 permits the candidate to earn a Master of
Education degree while satisfying requirements for certification. The
program begins in June and concludes, for those candidates remaining
on-schedule, some 15 months later with summer graduation exercises.

Table 1 : Graduate Certification Course Work Sequence

FIRST SUMMER SEMESTER (10 weeks)

EDCI 406 (4 sem.hrs.) - Science in the Middle and Secondary School

or

EDCI 407 (4 sem.hrs.) - Mathematics in the Middle and Secondary School
EDCI 682 (2 sem.hr.) - Seminar in Field and Laboratory Experiences
EDCI 603 (3 sem.hrs.) - Models for Classroom Management Processes

EDCI 604 (3 sem.hrs.) - Theory and Instructional Design of Teaching

ACADEMIC YEAR

Fall

EDCI 684 (3 sem.hrs.) - Professional Internship

EDCI 673 (3 sem.hrs.) - Analysis of Teaching Cehavior
)

Spring
EDCI 684 (3 sem.hrs.) - Professional Internship
EDCI 676 (3 sem.hrs.) - Teaching Strategies: Critical Problems

SECOND SUMMER SEMESTER (10 weeks)

EDCI 602 (3 sem.hrs.) - Cultural Foundations
EDCI 644 (3 sem.hrs.) - Curriculum Development
Electives (6 sem.hrs.)

During the initial summer experience, candidates complete course work
emphasizing instructional design, classroom management, and instructional
resources. Additional experiences in operating secondary classrooms are arranged
for the candidates.

Course work which accompany the paid professional internship place

1§




substantial emphasis on classroom practices. Research protocols and empirical
findings on teaching and learning are stressed in these courses. The culminating
experience of the internship is an instructional research project completed by
the candidate during the year.

During the final summer, two courses of the required core courses in the
traditional master's degree and six semester hours of electives are completed.
Capping the program, a written report of the recently completed instructional
investigation is prepared and defended. Non-course requirements for
certification such as the ExCET examination are also completed during the final
stages of the program.

Science in the Middle and Secondary School (EDCI 406): This course presents

trends in science education, and practical resources for science instruction.
However, the primary focus centers on the organization, management, and safety of
science laboratories for instruction. Microteaching exercises and extra class
science expeciences such as field trips and science fairs are also experienced

or examined in this course.

Mathematics in the Middle and Senior School (EDCI 407): This is a four

semester hour course, one semester hour of which is set aside for microteaching
experiences. The course considers a variety of techniques and materials useful
in the teaching of secondary level mathematics. The content domain includes a
1ist of mathematical topics, which has whole number algorithms at one end and
assorted integration techniques at the other, and student interests/abilities
ranging from enthusiastic/gifted to disenchanted/resistant among the domain
elements.

Seminar in Field and Laboratory Experiences (EDCI 682): This

course provides candidates with actual classroom experiences from the




perspective of a teacher. A variety of activities are completed,
including observing teaching;tutoring individual learners: monitoring a
test; instructing a class over a single topic; interviewing school
personnel, students and parents; and providing assistance te teachers
with instructional tasks. Forty-five clock hours of field experience
are scheduled to permit candidates sufficient opportunity to
participate in each of the listed activities.

Models for Classroom Management Processes (EDCI 603): This course

presents recent research findings and models for classroom and school
discipline management. The design, implementation, and evalu-tion of
management programs are examined with respect to the chanaing student,
schools as organizations, and expectations of the community and state.

Theory and Instructional Design of Teaching (EDCI 604): This

course examines the diagnostic prescriptive model of instruction in

. detail, through study of the instructional skills associated with the
model (Armstrong, Denton, & Savage, 1978). In addition, special
emphasis is placed on scope and sequence decisions of the science or
mathematics content to be taught by candidates because ensuing
instructional design decisions in this instructional model depend on
the characteristics of the target content. The major requirement of
this course is the development of a guided instructional unit which
incorporates individual instructional design skills.

Professional Internship (EDC! 684): Candidates earn 6 semester

hours of academic credit (3 semester hours/semester) for their
professional field experience. During this experience, candidates are

responsible for teaching four classes each day throughout the academic
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year. The candidates are supervised by school district supervisors as
well as university personnel. Video recordings of entire class
sessions are recorded on each candidate for subsequent analysis and
feedback. Formal evaluations of the candidate's instructional skills
are conducted by district evaluators with the Texas Teacher Appraisal
Instrument.

The school assigns a mentor teacher to assist and counsel the
candidate and to serve as a teaching model. Candidates in turn are
expected to complete frequent classroom observations of the mentor and
other colleagues. Because candidates are teachers-or-record in these
assignments, they are employed by the host school district for one-
half the salary of an entry-level teacher holding a baccalaureate

degree.

Analysis of Teaching Behavior (EDCI 673): This course is designed

as a “theory intc practice" course accompanying the first semester of
the candidate's professional internship. Multiple variables
influencing teaching in secondary schools are stressed {i.e., teacher
expectations, learner motivation, classroom management, teacher
planning and decision making, mastery learning, individualized
instruction, and group approaches for working with heterojeneous
classes). Candidates are required to develop and field test a
classroom observation scale and develop a proposal for an instructional
investigation during this course.

Teaching Strategies: Critical Problems (EDCI 676): This course

continues with the “theory into practice" emphasis initiated with EDCI

673. This course accompanies the second semester of the candidates'




professional internship. Classroom experiences of the candidates are
examined from the perspectives of metacognition, problem solving,
thinking skills strategies, modes of knowledge, deductive and inductive
logic. Candidates are also required to provide a preliminary repo-t of
their completed investigation at the end of this course.

Cultural Foundations (EDCI 602): This course examines social and

cultural forces which influence school systems (the whole and its
parts). A sociological perspective employing a conflict analysis model
is the instructional vehicle used to examine issues and problems as
they relate to the individual, culture, society and the school. The
culminating experience of the course is a substantive library research
paper, addressing the social forces affecting an educational problem
(e.g., influence of school reform on educational equity and
excellence).

Curriculum Development (EDCI 644): This course contains both

theoretical and application components. Initially, elements of a
course and how they are developed are addressed. Once these issues
have been integrated into ~n operational plan for constructing a course
design, emphasis is directed to underlying assumptions and critical
elements that influence curricular decisions in public schools. The
culminating requirement is a written course design which incorporates
the elements examined throughout the course.

Electives (6 Semester hours): In order for these courses to count
toward the Masters of Education degree, the courses must be graduate
Tevel courses (600 series courses) and not have an EDCI prefix. A

graduate program requirement states that 6 semester hours be completed




outside the department for the M.Ed. degree. Graduate course
offerings in one's teaching field, educational technology {(EDTC) or
educational psychology (EPSY) are recommended to round out the
candidate's program.
METHOGS

Sample

Since this program was established as a post-baccalaureate program
to certify secondary school teachers in mathematics and science, common
charactzristics across the candidates in cohort I and II included
baccalaureate degrees with an area or emphasis in one of the sciences
and/or mathematics. Cohort I (1986-87) contained 6 interns while
cohort II began with 7 interns. Table 2 summarizes the academic

background of the interns in both cohorts.
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Table 2:

Academic Characteristics of Interns

Selected for Cohorts I and II

Cohort T degree-date major gender GRE* GPA**teaching field (s)
Intern 1 B.g. - 86 physics f 950 3.1 physics, mathematics
2 B.S. -74 chemistry m 810 2.2 science composite
3 B.S. -73 geology m 1120 2.5 science composite,
earth science
4 B.S. - 85 chemical f 1240 3.4 physical science,
engineering chemistry
5. B.S. - 35 chemistry m 1160 2.4 chemistry, physical
6. B.A. - 57 chemical science
engineering m 860 3.2 chemistry, mathe-
matics physical
Cohort 11 science
Intern 7 B.S. - 86 computer m 1220 2.7 mathematics, computer
science science
8 B.S. - 81 geology f 1200 3.0 earth science,
M.S. - 83 science composite
9 B.S. 87 geology m 870 2.7 earth science,
science composite
10 B.S. - 82 biology m 1140 3.7 biclogy, science
composite
11 B.S. - 85 biology m 1020 3.2 biology, science
composite
12 B.S. - 83 computer f 1010 3.6 mathematics,
science computer science
13 B.S. - 83 geology f 1140 3.3 earth science,

science composite

*GRE - Graduate Record Examination Score (Verbal + Quantitative)
**GPA - Undergraduate Grade Point Average based on 4 point scale

A11 interns in Cohort I satisfactorily completed requireme.ts for

certification in 1987, while interns 1-5 in Table 2 were awarded the

M.Ed degree in Curriculum and Instruction.

Cohort II (1987-88)

contained seven interns at the outset of this program cycle in June,

1987.

conclusion of the fall semester, 1987.

Cohort 11

completed certification

24

Unfortunately intern 13 dropped out of the program at the

Five of the 6 interns in

requirements in August,




1988. A1l six interns completed the M.Ed. degree. The sixth intern

s scheduled to complete certification in October 1988. Comparing the

two cohorts reveals a shift to more recent graduates and a shift in
major. However, this latter shift was due to the employment needs of
participating school districts.

Additional Factors which influenced the recruitment and selection
of interns for these cohorts are presented in the discussion of results
assocfated with evaluation question 5.

Evaluation Design and Data Collection

A four stage evaluation design associated with distinct curriculum
development phases was used to guide the evaluation of this program.

The evaluation design is illustrated in figure 1.

Establishing Program Program Summative Evaluation
Content Structures | Development | Implementation of Program

Figure 1
Four Stage Evaluation design

The initial stage of evaluation monitored the jdentification and
sequencing of pedagogical content into content maps. Information
gathered from this stage of the evaluation design provided the
background for the introductory section of this paper. Stage two of
this design assessed whether the pedagogical content was incorporated
into the courses in an appropriate sequence and whether the
instructional strategies developed to foster attainment of the concepts

were effective.




Stzge three of the evaluation design monitored the implementa.ion
of the program. Extensive process data were collected including
video-tapes of lessons taught by interns, assessments of intern
classroom practices with the Texas Teacher Appraisal System (TTAS),
end-of-year interviews with interns and mentors, and administration of
the instrument, Student Questionnaire about the Teacher and the Class
(STQC).

Stage four, program evaluation, examined the effects of
implementing the alternative certification program. Product data
collected near the conclusion of each program cycle include intern
performance on final examination for EDCI 676 (Teaching/Strategies:
Criticdl Problems), intern reports of instructional investigations
conducted during the Professional Internship, and results from final
course curriculum bound examinations administered to students of the
interns and to students taught by colleagues of the interns. Analyses
and interpretation of process and product data obtained during stages
three and four of the.e analyses are reported in this paper with
respect to the evaluation questions.

Instrumentation

Numerous instruments were developed or obtained to gather the requisite
data for answering the first two evaluation question.

Classroom Observation System (COS): Five lessons for each intern were

video taved duri-y the course of their nine month teaching experience.
These taped lessons were subsequently analyzed with the classroom
observation system. This instrument was developed to record observed

actions and decisions made by a teacher during a lesson regarding
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classroom management, events-of-instruction, and instructional media.
The theoretical framework of the instrument was based on the literature
of Kouni:. (1970), Gagne and Briggs (1974), and research on teacher
effectiveness. While the instrument could be used in a va/iety of

settings, it was designed for large group (whol class) instruction

validity of the instrument is being examined by a doctoral candidate in
Educational Curriculum and Instruction. A copy of the instrument and
directions for its use are provided in Appendix B.

Texas Teacher Apprarsal System (TTAS: 1986): Four lessons of each

l
that was directed and controlled by the teacher. Presently, the
intern were observed and assessed by school administrators or
supervisors with the Texas Teacher Appraisal System during the
professional internship. This system and its application was mandated
by state law and was implemented state-wide in 1986-87.
After one year's application in assessing all classroom teachers
across the state, the instrument was modified such that five
performance indicators were deleted from the instrument. Thus, T"AS
data obtained during 1986-87 from interns were adjusted to be
compatible with TTAS intern data collected during 1987-1988. The 1987-
88 version of the instrument was organized into 5 domains
(Instructional Strategies, Classroom Management and Organization,
Presentation of Subject Matter, Learning Environment, Professional
Growth and Responsibilities). Application of the inscrument required

certified observers to judge whether the 65 performance indicators

clustered under the 5 domains were evidenced during the teaching

episode. Further, all teacher appraisers were required to attain a




stated level of coding pro iciency (.70 agreement index with expert)

before they were certified to use the instrument. A copy of the
instrument and the conversions for making the data sets from the two
versions of the TTAS compatible are provided in Appendix B.

Student Questionnaire About the Teacher and the Class (SQTC): Students

of the interns were requested to complete this instrument on the
teaching skills of the interns at the end of the school year. This
instrument, de: 2loped by the investigator, contained 46 Likert-type
items based on selected performance indicators from the TTAS. The
instrument was designed to be administered with optical scan answer
sheets which were used to record student responses. Cross 1isting of
the TTAS performance indicators associated with specific items on the
instrument are included in Table 3. A copy of the questionnaire is
provided in Appendix B. Similar to the COS, the validity and utility
of this instrument is currently being examined by a doctoral candidate.
An estimate of the internai consistency (Cronbach's Alpha) of the SQTC

was determined to be .96 with data collected across both cohorts.
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Table J: Performance Indicator of Texas Teacher Appraisal
System that corresponds to Items on Student
Questionnaire About the Teacher and the Class.

Student Questionnalre TITAS Student Questionnaire TTAS
Item Performance Item Performance
Indicator Indicator
1 Ilc 24 IIT 6¢
2 Il a 25 IIT 6d
3 I1d 26 II1 6e
4 Ile 27 IIT of
5 I1°f 28 II1 6g
6 I2 a 29 IIT 6h
7 I2 ¢ 30 III 7a
8 I2 e 31 IIT 7b
9 12 f 32 I11 7¢
10 IT 3a 33 IIT 7b
11 IT 3b 34 Il 7d
12 IT 3¢ 35 IIT 7e
13 IT 3e 36 111 7f
14 IT 4a 37 IV 8A
15 Il 4a 38 Iv 8b
16 IT 4b 39 IV 8¢
17 IT 4c 40 IV 8d
18 IT 4d 41 IV 9a
19 IT 5a 42 IV 9
20 Il 5¢ 43 IV 9b
21 IT 5d 44 IV 9¢
22 IT 5e 45 IV 9d
23 II1 6a 46 1v 8d




Biology Course examination: This examination, the NABT/NSTA High ‘School

Biology Examination, was prepared by members of the high school biology
examination development committee appointed by the National Association of
Biology Teachers and the National Science Teachers Association. The
examination contains 80 multiple choice items. The reliability
(Coefficient Alpha) of the test determined from responses of biology
studerts (taught by an intern) was .82. An item an2lysis of the test
yielded a mean discrimination index of .25 and a mean difficulty index of
.54. Items were not clustered by course objective for this particular
test. This test was administered in a manner that permitted students to
record their answers ¢n optical scan sheets.

Mathematics Test: The mathematics test used in this inquiry was developed

by a master's candidate in mathematics education, Rebecca Brooks. Ms.
Brooks developed the test to measure subject matter competence with respect
to the set of minimal objectives for Grade 11 established by the Texas
Education Agency. The test, consisting of 64 multiple choice items, was
developed to meet objectives to be mastered by Texas high schoui juniors or
senfors before graduation. In other words, Rebecca's test was designed to
measure the attainment of objectives associated with the Texas Educational
Assessment of Minimal Skills (TEAMS). This test has been field tested and
item analyzed. The estimate of internal consistency (Cronbach's Alpha) of
the instrument was determined to be .87. In addition, an item analysis of
the test revealed a range of item discrimination indices of .22 to .79 with
45 of the items registering indices greater than .20. Each of the

following objectives was represented by either 2 or 4 test {tems:




Obj. 1 Select the set of numbers ordered from least to
greatest (4 items)

Obj. 2 Round numbers to a particular place value (4 items)
Obj. 3.1 Translate a percent to a decimal (2 items)

Obj. 3.2 Translate a common fraction to a percent (2 items)
Obj. 4 Convert numbers from exponential notation to standard

notation (4 items) (with zero appearing as the base
number or exponent)

Obj. 5.1 Solve problems involving addition or subtraction of
fractions and mixed numbers (4 {tems)

Obj 5.2 Solve problems involving multiplication or division of
fractions and mixed numbers (4 {tems)

Obj. 6 Solve word problems involving multiple operations of whole
numbers, decimals, fractions, and mixed numbers (4 items)

Obj. 7 Solve work problems involving proportions (4 items)

Obj. 8 Solve word problems involving percent (4 items)

Obj. 9 Solve problems involving metric/customary measurements
using the basic operations (4 items)

Obj. 10 Solve word problems involving average {4 {tems)

Obj. 11 Solve word problems involving simple probability (4 items)

Obj. 12 Use information from graphs and tables to solve word
problems (4 items)

Obj. 13 Solve problems involving geometric formulas (4 items)

Obj. 14 Use geometric properties to solve problems involving
geometric shapes (4 items)

Obj. 15 Solve)problems to determine the value of a variable (4
ftems

Physical Science Test: This test was obtained from the science

supervisor of the Cypress-Fairbanks School District in Houston, Texas. The
test, consisting of 40 multiple choice items, was designed for the below-
grade-level student in physical science. Based on the administration of
the instrument to nearly 500 students, the estimate of internal consistency
(Cronbach's Alpha) was determined to be .88. Moreover, an item analysis of
the test yielded a mean of item discrimination index of .52 and a mean
difficulty index of .58. Each of the following topics represented on the
test has been cross referenced to Essential Elements (EE) of physical
science 1isted in the state of Texas Curriculum for public schools, 19 TAC

Chapter 75 Curriculum, (TEA, 1983).
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Laboratory safety (3 items)
Laboratory apparatus (3 {items)
Physics concepts (13 items)
Properties of matter (7 items)
Chemical Concepts (9 jtems)
Graph interpretation (5 items)

mmmmMmmm
L3 L L3 L]
W N 0O -

mmMmmmmm
L

Earth Science Test: The zarth science test used in the program assessment

was obtained from a dissertation completed in Educational Curriculum and
Instruction {(Rollins, 1980). This test, developed by Dr. Mavis Rollins,
contains 60 multiple choice test items. The questions were designed to
measure concept attainment according to a model proposed by Frayer,
Fredrick and Klausmefer (1969). Each of the five earth science concepts
included in the test was analyzed for 12 components in the model. The
estimate of internal consistency (Cronbach's Alpha) of this instrument was
determined to be .89. Item analysis of the test produced a mean item
discrimination index of .33 and a mean difficulty index of .54. Although
this test was developed prior to the publication of the Essential Elements
for earth science, concepts addressed on the test have been cross

referenced to the state curriculum for earth science.

Seasons (12 items)
Environment (12 jtems)
Changing earth (12 jtems)
. B Day and night (12 jtems)
E.E. 2A Solar energy (12 jtems)

E.E
E.E
E.E
E.E

N~

Data Collection Schedule

Similar schedules for collecting process and product data were
implemented with both cohorts I and II. Table 4 identifies the type of

data, the approximate date of data collection, and the purpose served by
the data.




Table 4: Timeline for Collecting Process and Product Data

DATE
June/Jduly

June/August

October/November

November

December

January

February

March

March/April

DATA TYPE

Anecdotal Records

Test Performance
in course work

Video Tape of Intern's
Class (#1)

TTAS Assessments

Test Performance

in course work:
Analysis of Teaching
Behavior

Video Tape of

PURPOSE

Record impressions of interns
during initial field
experiences in classroom

Determine knowledge and skill
acquisition associated with
classroom management and instruc-
tional design

Data for analysis by supervisor
and intern and subsequent analysis
with COS

Fall teaching assessments by
teacher appraisers of school
district

Determine whether interns were suffici-
ently knowledgeable abouvt observation
tools to adequately as-ess

their video-taped class.

Intern's See purpose-Tape 1

Class (#2)

Final Test: Analysis
of Teaching Behavior

Video Tape of
Intern's Class (#3)

Test Performance

Teaching Strategies:
Critical Problems

Videotape of
Intern's Class (#4)

TTAS Assessments

Determine degree of skill
development in analyzing

teaching practices. Critique

o; proposed instructional research
plan

See purpose - Tape 1
Determine intern's ability
to explain learning in terms

of information processing
model .

See purpose - Tape 1

Spring semester assessments
by teacher appraisers of
school district.
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April/May

May

May

May

May

May

July

Videotape of
Intern's Class (#5)

Administration of
Student Questionnaire
About Teacher and

the Class-to students
of interns

Exit Interview for
Professional Intern-
ship

Test Performance
final test-Teaching
Strategies: Critical
Problems

Administration of
Content Examinations
to students of jnterns
and to students of
colleagues of interns

Submission of first
draft of research
report

Submission of Report
of Instructional
Iavestigation

34

See purpose - Tape 1

Assessment of teaching
skills of interns from
students' perspective

Determine perceptions of
interns and mentors about
experiencus in the program

Determine ability of in-
terns tu analyze teaching
from different epistemological
stances.

Determine student achieve-
ment on content test linked
to the curricula taught
throughout the school year.

Report conveys findings
from investigation conducted
during Spring semester

Report presented and defend-
ed to Masters degree advisory
committee
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RESULTS

Student Achievement (evaluation question 1)

Curriculum bound end-of-course test data were compiled from 999
students of 10 interns and 11 colleagues of interns at the conclusion
of the professional internships across both cohorts. These data were
gathered to determine if student achievement was affected by whether
the teacher was a teaching intern or a colleague of the intern teaching
the course in the same school. Unfortunately, student data from an
intern (intern 5) and colleague obtained from the administration of a
chemistry test were excluded from the data file because the reliability
o7 the test was low. Further, siudent data were not collectzd for one
intern (intern 6) from cohort I because his teaching experience
occurred across three different classes during the course of one
semester. Finally one intern (intern 10) in cohort II did not remember
to administer the tests at the conclusion of the year and another
intern (intern 13) dropped out of the program after one semester. The
preceding explanation is offered to reconcile the participating interns
identified in table 2 (interns 5, 6, 10, 13) with the interns listed

with end-of-program achievement data summarized in table 5.
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Table 5 Student Achievement on End-of-Year Curriculum Bound

Tests Administered by Interns and Colleagues of Interns

Content Intern Colleague
Intern ID X S.D. N Colleague of X S.D. N
Intern
Biology 11 43.0 9.17 30
Earth Sci. 3 31.13 11.47 16
8 24.00 6.29 9 8 23.0 7.17 1
Physical Sci 2 22.74 6.46 61 2 22.18 8.18 8s
2 21.57 6.82 76
4 27.54 4,92 79 4 26.57 7.10 68
4 19.82 8.57 85
9 28.10 5.87 68 9 27.18 5.35 72
9 27.41 6.24 94
9 23.52 6.58 97
Mathematics 1 18.81 8.41 21 1 33.20 7.38 40
7 22.67 6.04 29 7 25.25 6.89 40
12 23.53 6.93 30 12 41.71 8.01 12

3
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Comparison data were obtained by seven interns from classes of

colleagues, but student tests were not administered in classes of
colleagues for interns 3 and 11. Intern 3 did not request co]]eague§
to administer the earth science test because his total experience was
one semester long, and comparisons with colleagues who taught the
course for the full year would have been confounded. In the second
case, Intern 11 was responsible for instructing biology students in an
experimental program (science academy) initiated by the school
district. Students were selected from across the district to
participate in the program which emphasized computer technology and
biomedical science. Because of the selection procedures for
participating in the prograﬁ. the specialized curriculum, and the daily
three hour class periods scheduled for the program comparable biology
classes were not available for assessing this particular intern's
teaching skills,

Examining table 5 reveals that students of interns who taught
earth science and physical science scored slightly higher on the year-
end curriculum bound tests than their counterparts. Using the non-

parametric sign test as the technique for statistical comparison, the

achievement of earth science and physical scienco students of interns
was greater statistically (p=.004) than the achievement of peers taught
by colleagues of the intern in the same school. However, when
achievement values in mathematics were entered in the calculations, the
statistical differences did not occur (p=.113). In fact, students in
mathematics classes taught by colleagues out-performed students in

classes taught by interns. The only case across the intern - colleague

comparisons where the classes were likely different in ability occurred




with intern 12. In this comparison, the intern was teaching a
Fundamentals of Mathematics ccurse to ninth graders while the
comparison class was an Algebra I class of ninth graders. In summary,
student achievement scores on curriculum bound end-of-course tests in
science courses were positively affected if the teacher was a teaching
intern in the alternative certification program. However, wﬁén the
results of mathematics tests were added the advantage of being in an
intern's class disappeared.

Teaching Practices (evaluation question 2)

As noted in the program/component description, empirical,
experiential and theoretical content elements and a particular
instructional model were incorporated into the curriculum of the non-
traditional teacher preparation program. In order to monitor whether
the emphasized pedagogical concepts and skills were being exhibited in
the interns' classes, actual classroom observations were completed by
trained TTAS evaluators and numerous video-recordings of class sessions
on each intern were made. The recorded lessons were subsequently
analyzed with the COS. In addition, classes completed a questionnaire
(SQTC) about the intern's teaching practices near the end of the school
year. Data obtained from these measurement activities conducted as
part of the third stage of the evaluation design have been analyzed
with respect to evaluation question two.

Among these data, TTAS evaluation summaries were examined first
since favorable TTAS evaluations were necessary in order for
certification to be recommended by the school districts. A1l interns
who completed a full year of teaching were evaluated on 4 different

occasions. However, interns (3 and 5) who completed one semester ot
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teaching were not formally evaluated by schocl district
administrators/supervisors with the TTAS. These two individuals met
the field experience requirements for certification through
successfully completing field experieﬁces akin to a student teaching
experience.

Table 6 presents semester summaries of the TTAS evaluations across
domains I-IV of the instrument. Each tabular value represents the
average score obtained from two appraisers observing on separate
occasions during each semester. The criterion score represents the
baseline score necessary to demonstrate a satisfactory performance for
that domain. If an intern's score (performance) was less than
satisfactory across any of the domains a conference was held with the
intern. Seven values across the 80 values in table 6 were below the
criterion value. Six of these sub-standard scores occurred in the
classroom management domain, and one in the learning environment

domain.

o¥e
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Table 6 Summary of TTAS Evaluations - Domains 1-IV
Intern Domain
I II II1 IV
*Criterion  8C 14 10.0 6.0
1 Fan 12 15 15 9
Spring 13 15.5 15.5 9
2  Fall 8.5 10.5 10.5 5.5
Spring 13.5 17.5 15 10
4 Fall 12 14 12.5 6.5
Spring 17 18 15.5 9
5 Fall 13 14.5 14.5 8
Spring 14 15.5 14.5 8
7  Fall 11.5 15 14.5 7.5
Spring 13.5 12.5 15 9.5
8 Fall 11 15 17 6
Spring 16.5 13 15.5 9
9 Fall 13.5 16.5 15.5 12.5
Spring 13.5 19.5 15.5 11
10 Fan 13 16.5 12 7.5
Spring 12 15 14 9
11  Fan 10 11 13 2
Spring 16 13 17 9
12 Fall 11.5 10 12.5 6
Spring 12 18 15.5 8
*Satisfactory criterion level as specified by the Texas Education Agency
Domain I Instructional Strategies
Domain II Classroom Management
Domain III Class Presentations

Domain IV  Learning Environment
34
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Apparently the remediation pla~ developed for the individual with
the Tow learning environments score was ‘uccessful, because the spring

assessment of this domain for this individual easily exceeded the

criterion value. This pattern also occurred for the classroom

management scores for interns 2 and 12. Intern 11 registered a higher
score but the improvement was not sufficient to reach criterion in the
spring.

Unfortunately, interns 7 and 8 rigistered lower evaluations for
the classroom management domain in the spring than they had received in
their fall evaluations. Both of these individual exceeded the
criterion score for the fall evaluations but did not quite reach it in
the spring. However, these individuals did register sufficient
improvement across the other three domains to attain higher overall
scores from their spring evaluations compared to the fail evalvations.

Collectively, the domain evaluations improved across the year for
the interns in both cohoi.s. Twenty-nine of the spring domain values
in table 6 exceeded the corresponding fall values, while 6 values from
the spring assessments were lower than the interns' fall scores and §
sets of scores remaired unchanged. The domzin score comparisons (fall-
spring) ranged from -2.5 to 8 while the total score comparisons across
the interns ranged from 1 to 21.5. In the votal score comparisons, all
interns received their highest evaluations from the spring assessments.

In addi“ion to the TTAS assessments, questionnaires (SQTC) were
administered to studints of the interns near the conclusion of the
school year.

Favorable TTAS assessments noted previously suggest interns did
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implement recommended pedagogical concepts and skills into their

tea ing practices. Moreover, these pedagogical skills and knowledgg
are directly associated with the curricular elements in the non-
traditional certification program. Perceptions from class observers
(students) participating in class experiences throughouv the school
year provide additional evidence of the teaching intern's proficiency
in the classroom. Table 7 presents an averaged domain score across
interns’ spring TTAS assessments, an averaged score of student
perceptions clustered into the four TTAS domains, and courses in the
curriculum which address these domains. Two criterion scores were
noted for each TTAS domain, that is, satisfactory and exceeds
expectations scores, clearly the TTAS domain averages exceeded the
criterion scores for “satisfactory" levels of performance across all
four domains. Three of the domain averages, i.e., instructional
strategies, class presentations and learning environment exceeded the

criterion scores for “exceeds expectations".




Table 7 Summary of Spring TTAS Assessments and SQTC Responses
Related to Courses in Certification Program

TTAS SQTC Course
domain criterion* Averaged criterion®**  Averaged Number(s)
Score Score (EDCI)
Instruc- 8/13 13.3 31.5 34.7 406/407
tionai 604
Strategies 673
I1
Classroom 4/17 14.7 45.5 49 .4 603
Maragement 673
111
Class 10/13 14.5 49 54.2 406/407
Presentations 604
673
676
v
Learning 6/8 8.6 35 38.2 603
Envir-nment 604
673

*Criterion Scores of TTAS

First Score = Satisfactory criterion level as specified by the Texas
Education Agency

Second Score = Exceeds expectations criterion level as specified by the
Texas Education Agency

**Criterion Scores of SQTC
Assumes an average response of 3.5 on 5 point scale for each item




Averaged domain scores of student perceptions exceeded the

criterion levels estzblished for each domain. The criterion level,

while arbitrarily chosen to be 3.5, was established to represent a

baseline value on the positive end of the rating scale. Certainly no

claim is made that 3.5 is a more defensible criterion point than 3.3,

3.9, or any other value on the positive end of the scale, yet it

approximates the “satisfactory" criterion estabiished by TEA for the

TTAS domain assessments. Apparently ihe students perceived the interns

to be “satisfactory" in discharging their duties as teachers during

their internship. However, correlation values between domain

assessments from the TTAS and SQTC were determined to be low to modest,

i.e., instructional strategfes, r=-.36, p:.15; classroom management

r=.33, p:.18; class presentations, r=.29, n:.21; learning environrant

r=-.12, p:.39. The modest correlations between student perceptions

and teacher appraisal r:.ings across the TTAS domains may be attributed

to the different percpectives of student and adminisirators and the

understanding each group had of the behavioral indicators being

assessed across both instruments. Collectively, the curricular

delivery system, (i.e., the courses listed in Table 7), appears to have

developed suffi-’ent background and attitudinal set for interns to

exhibit sufficient skills in their classrooms to receive “satisfactory"

ratings from both their students and teacher eppraisers from the school
district.

Observing the video-taped lessons for interns through the

application of the Classroom Observation System (C0S) has provided

more specific information regarding the extent interns incorporated

desired pedagogical knowledge and skills into their teaching behaviors.
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For example, Kounin (1970) identified particular classrvom management
functions, including withitness, overlapping, transitions, smoothness
and momentum, group alerting, and accountability which occur in well-
managed classrooms. These functions were incorporated in observation
categories of the COS. Table 8 provides a summary of the management
functions observed across five lessons during the school year for
cohort 1. Similar analyses for cohort II interns are in-progress.
Typically, each lesson was taped in its entirety resulting in 50 minute
class episodes, althougn recorded lessons for the fifth observation
were less than 50 minutes in duration. The category, withitness, coded
when the intern disciplined deviating students and acted promptly to
redirect students to class tasks was observed most frequently across
lessons. The categories, overlapping (dealing with multiple issues at
the same time), transitions (shifting smoothly to different
activities), momentum (maintaining appropriate lesson pace), and
alerting (keeping the entire class attentive) were noted as infrequent
occurrences across the lessons. The only category not observed was

accountability which was to be coded when the students were required to

perform or demonstrate a skill after being forewarned they would be

heid to report. Typically accountability occurs in conjunction with

alerting students to an upcoming performance or demonstrations. ine

final categoery, Not Appropriate was recorded when an intern failed to

exhibit ore of the management functions when the situation called for
it or applied a function in an inappropriate manner. While Not
Appropriate management functions were not=d across the lessons, the
rrequency of such instances was modest, and may be linked with the

absence of accountability occurrences across the lessons.
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Table 8

Average Frequency of Kounin's
Classroom Management Functions Observed
Across Five Lessons Taught by Interns in Cohort I

Function
HWithitness
Overlapping
Transitions
Momentum
Alerting
Accountability
Not Appropriate

Observation

1 2 3 4 5

43 46 39 49 29
i 1 1 1 1
1 1 1 2 1
1 1 8 0 0
3 2 2 3 1
0 0 0 0 0
3 4 0 3 3




The COS also included an observational domain associated with
instructional processes occurring during a class. This classification
system is based on the events of instruction identified by Gagne and
Briggs (1974). Table 9 provides a summary of the instructional
Processas occurring across the video-taped lessons of interns in cohort
I. As noted previously, similar analyses are underway for interns in
cohort II. Multiple instructional events often occurred across the
one-minute observation periods, thus the total frequency of
instructional events observed across lessons exceeded the number of
minutes of observation, i.e, 50. The instructional events most

frequently observed were learner guidance (providing cues and

organizers to learners), eliciting learner performance (requesting

learner to respond or demonstrate an intellectual skill), and feedback
(teacher's response to a learner's performance). The relative high
frequency of these instructional events suggest the interns were
consistent in their behaviors of guiding learners and requesting the
demonstration of the skill under consideration. Further, information

on the appropriateness of the learner's response usually followed the

rosponse.
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‘Table 9

Average frequency of Events-of-Instruction Observed
Across Five Lessons Taught by Interns in Cohort I

Event of Instruction 1

Gaining Attention
Objective Provided

Prerequisites Re-
viewed

Presentation of New
Irformation

Leprner Guidance

Eliciting Learner
Pe~formance

Feedback

Retention
Transfer

Non-Event

Observation

2 3 4 5
2 2 1 3 1
2 2 3 3 1
1 4 1 3 1
15 17 5 4 5
21 21 32 32 13
27 15 19 23 22
14 26 29 20 10
0 1 0 2 0
8 8 6 11 7

42




Other instructional events, such as, gaining attention (alerting
students to the task), objective provided (providing students with

objective of lesson), prerequisites reviewed (efforts to relate prior

learning to a current topic), and presentation of new information

(presenting new information to be learned) while evident across each
lesson did not occur for extensive periods of time during the lessons.
This pattern of instructional events suggests the interns encouraged
students to be actively involved in the class rather than passively
receiving information. However, the non-event category was recorded
when the events taking place were managerial rather than instructional
in nature. The relative frequency of non-events was sufficiently high
across the lessons to consider strategies for reducing class-time on
non-instructional aspects. Collectively, the occurrence of the various
events-of-instruction across observations suggest the interns of cohort
I integrated the tenets of instructional psycholony espoused in the
program's course work into their teaching repertoires.

The final domain of the COS, media support, enabled information to
be gathered on the type of media being used by interns during class.
This information is summarized in Table 10. Media resource
applications most frequently observed involved the chalkboard and
transparency projector. However, occasional lessons were observed
which incorporated charts, textual material, microcomputer activitie ,
and models. It is evident the interns in cohort I did not employ a
wide variety of media resources across the recorded lessons, relying
instead on the conventional chalkboard and overhead projector to record
printed messages for students. Certainly one recommendation for

future program cycles is to encourage interns to incorporate a greater
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variety of instructional resources in their class activities.
Table 10 Average Frequency of Media Applications Observed

Across Five Lessons Taught by Interns in Cohort I

Observations

Media 1 2 3 4 5
Chalkboard 18 16 14 12 8
Transparencies 8 14 13 15 0
Slides 0 0 0 0 0
Film 0 0 0 0 0
Video Tape 0 0 0 0 0
Audio Tape 0 0 0 0 0
Microcomputer 0 0 0 0 8
Chart 0 6 0 1 0
Text 0 6 1 1 0
Model 1 0 0 0 1
Other 7 1 4 3 0
Not Applying 13 7 15 22 14
Media

Reflective Thinking about Teaching (evaluation question 3)

A substantial portion of the course work which accompanied the
internship for cohorts I and II sought to foster reflective thinking
especially in terms of classroom events. The following general pattern
was observed across both cohorts. Discussions throughout the fall
semester centered on past events during class, but the level of
thinking rarely moved beyond reporting what had occurred and
observations about how to handle a situation should it reoccur.

Efforts to 1ink these events with organizational theory, school
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context, teacher effectiveness 1jiterature and teacher decision-making
1iterature were only moderately successful, because it appeared the
interns weré so involved with their instructional responsibilities
and learning the operational roles of a teacher they had precious
Tittle time to be reflective about behaviors of teachers. Only when
the interns viewed video tape episodes of their own teaching and were
challenged to explain what they were doing 1. terms of the
instructional and management principles encountered during summer
school was there any discussion which could be described as
“reflective”.

In the course accompanying the second semester of the professional
internship, the focus changed. Multiple topics including
metacognition, problem solving and epistemology provided perspectives
for examining classreom experiences. The interns from both cohorts
enjoyed the prob]em;solving activities but did not attempt to implement
these strategies into their instructional plans. As the course moved
into the study of different epistemologies the interns were finally
ready or forced to be ready to reflect on the nature of the knovledge
they were teaching and how it should be organized to facilitate
learning in their classes. This shift in thinking occurred in April,
eight months into the professional internship. Again, due to their
classroom responsibilities, the interns were often §11- prepared for
class sessions. Given this
context, quality responses were not anticipated on the mid-term
examination, yet interns from both cohorts demonstrated insight and

attention to the literature in their responses. The following examples

are provided to illustrate their progress in interpreting course




material in terms of their teaching experiences.
OBJECTIVES (Listed in Course Syllabus - Spring, 1987)

4,
Discuss the strengths and limitations of intuition on
scientific thought and knowledge production. This objective
will be attained by satisfactorily responding to an essay
item on a progress test. Response appropriataness will be
based on adequacy of content and clarity of written
expression.

Compare tenets of modes of knowledge, e.g. interpersonal,
narrative, paradigmatic, formal, and practical. This
objective will be achieved by satisfactorily responding to an
essay item on a progress test. Response appropriateness will
be based on adequacy and thoroughness of content coverage and
clarity of written expression.

TEST ITEMS
Objective 4 (essay)

In what sense is the knowledge embodied in the sciences
rationally justified? Answer this question after considering
two related concepts (logical positivism ang relativism). 1In
addition, provide your own Jjudgement of your epistemology as
it relates to this question (expected length 6-8 pages).

Objective 5 (essay)

While practical knowledge (Sternberg and Corusco) and
interpersonal knowledge (Berscheld) are not emphasized in the
elementary and secondary curricula, justification for their
inclusion is made in the text. Your task in this question is
to do what the objective denotes. Compare the
Characteristics of these two types of knowledge, then suggest
whether it is feasible to meke room in the present curriculum
for pragtical and interpersonal knowledge (expected length 6-
8 pajes).

The first response to the essay item (Objective 4) is the response
of an intern teaching earth science who encountered a fundamentalist

student in class.

For me the wide margin tihat separates some views of
scientific knowledge was brought snarply into focus this
week. Kuhn in his book, The Structure of Scientific
Revolutions, states that scientists (or any people) with
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completely rival paradigms will not be ablz to engage in any
type of rational dialcguz concerning their concepts. The
reason being that each person has a completely different set
of rules, problems and concepts concerning the issue.

I experienced this problem while introducing an Earth
Science unit concerning geologic time while describing the
dominate species that 1ived during each geologic period, I
was asked why man wasn't considered the dominant species
during the Cambrian period. I answered that man wouldn't
even make his appearance for another 597 million years -- the
discussion was on. The s*udents began asking all the ~ommon
questions concerning the evolution of man which I answered
as tactfully as possible (knowing full well how the subject
could deteriorate). The questioning had just about finished
wnen one student asked if I really believed in primitive man.
I answered most certainly (the students were discussing the
appearance of “cave men”). She then flatly stated that she
didn't, that man had never changed and will not in the
future. I answered by stating that all things change ' ith
time, which is probably one of the cornerstones of Earth
Science and Geology. I continued my lesson and was asked
another question by the same student “"whether cr not ancient
man could speak?” to which I answered no. She then stated
that I was completely wrong because God had spoken to Adam
and Eve. At this point I dropped the subject of man and
began discussing the rise of Trilobites. The preceding
(discussion) had so upset the student that she begen to cry.
She later went to the counselor's office to complain that
"Evolution" was being taught and it offend her beliefs. To
my surprise, as word spread about the event, scveral teachers
came to the defense of the student. I was totally surprised
by the narrow mindedness of their arguments and complete
refusal to discuss the subject. They were 100 percent sure

of their position and wouldn't entertain any thoughts to the
centrary.

I was experiencing what Kuhn had described in The
Structure of Scientific Revolution. The two separate
concepts and beliefs had mixed 1ike 0i1 and water -- there
was no middle ground.

This event made me take a long hard look at my beliefs
concerning scientific knowledge. I have always considered
myself to be very open-minded and willing to accept any new
concept or idea if a convincing argument is made. The
discussion of logical positivism and relativism made me
realize that there indeed are many points of view on all
subjects, any of which could te considered correct
considering a person's point of view.

As a science teacher I believe that one of my most
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important tasks {s to try to get my students to be open to
all new ideas and concepts, especially those that seem to go
against their perceptions of knowledge. Once students are
willing to entertain new concepts and ideas the tnstructor
Can move more into the basis for that knowledge.

The next segment is the concluding paragraph to the essay item

associated with Objective 4 from an intern teaching chemistry,

There is a happy medium to which teachers can try to strive
to incorporate both logical positivism and relativism in the
classroom. Ideally, a teacher could structure the class so
that the basic knowledge upon which to build can be taught.
Once this basic knowledge has been seeded in the mind of the
learner, this learner can experience the concept himself in
the laboratory. T..e laboratory is less structured than the
clzssiroom in that a student can make mistakes without the
fear of a penalty from the teacher. Once the learner has had
a chance to experience the concept, then he can come up with
his own theories and explanations. With a 1ittle prompting
and channeling from the teacher, a student can formulate the
standard theories. The learner can then rightfully call the
derived theory his own and can move up the ladder to even
more challenging and complex ideas. To be realistic, this
situation is idealistic at best due to many factors such as
size of the classroom, laboratory facilities, equipment, and
so on. Knowledge conceived is not in the sciences, but in
oneself. Independent of whether the knowledge is gained
through experience or transmitted form someone else, as long

as it is embodied in someone and practiced, knowledge will
never cease to exist.

These responses reflect different styles of expression, but

remarkable consistency regarding their collective view of the nature

o7 knowledge (relative positivism) and its influence on their teaching

of science.

Responses to the essay item associated with Objective 5 follow:

The following response is from an intern who taught physical

science.

Without a facility for applying interpersonal knowledge and
practical knowledge, one cannot expect to function
effectively in today's society. People are not 1earning how
to use these types of knowledge in the public schooi system
and as 2 result are not learning in school what they need to
know to be happy, productive individuals. In the long run,
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our educational system would better serve society by making
practical knowledge and interpersonal knowledge a more viable
part of the curriculum.

The next response is from an intern who taught chemistry.

Unfortunately for the school system, practical knowledge is
not deemed as important in the curriculum as academic
knowledge. If a student wishes to obtain practical
knowledge, then vocational programsare offered at most
schools. For the college-bound student, however, one of the
few electives available would have to be used. Otherwise,
practical knowledge must to be acquired outside the schoo!
environment. Until there is a shift away from the basics and
academic learning, it would be difficult to incorporate the
teaching of practical knowledge in secondary schools.

Interperson?® knowledge, however, is easier to
incorporate inte ~he schools. Extra-curricular activities
such as sports, band, choir, and so on, teach individuals to
rely on others for the success of a program. The problem
does not rest in the availability of these programs. On the
contrary, many such programs are offered to the students.
The problem is that those students in the extra-curricular
programs already have the ability to get along with others.
How dces one get the students who need the activities to
Join? ASM Consolidated High School haz a partial answer to
this question. During the freshman year of high school, a
humanities course such as band, choir or or:hestra, is
required to be taken as a class. This method involves all of
the freshmen students and tries to establish rapport among
the students at an early age. The earlier *hat a student
involves himself in this sort of activity, the easier the
attainment of interpersonal knowledge.

In these responses, the interns reveal some appreciation for the
value of practical and interpersonal knowledge and note the limitations
of schools in meeting the goals of curricula based on these tenets.

Another set of written documents was obtained from interns at the
conclusion of the program. As noted previously, interns were
responsible for conducting an investigation during the internship.
Their final examination for the master's degree was a presentation of
research findings from this investigation presented in oral and written
form. Abstracts of 11 papers are presented (one intern elected to

furebo the degree and did not complete the paper). These abstracts
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Tllustrate to some extent, reflective thoughts the interns expressed at
the conclusion of their programs.

ABILITY GROUPING: WHO BENEFITS?
Intern 03

This study was conducted to examine the tenets of
ability grouping and related teacher expectations pertaining
to 7th grade 1ife science students. The study was conducted
in a junior high school located in a community near Houston
during the spring semester of the 1986-87 school year. It
was hypothesized that ALL subjects in the study (n=33) had
the ability to master the requirements of the 7th grade life
science curriculum as established by the essential elements
of the state mandated curriculum. Academic records of 33
subjects were examined in the study. Stratified random
samples of 11 subjects from three ability Jevels (gifted, on-
level, basic) were selected. Instructional strategies for
the gifted and on-level ability students were not altered.
For both groups of subjects an active attempt was made to
encourage student participation, emphasize instructional
objectives, relate the content to the subjects' 1ives, and
relate new knowledge to previously learned information.
While essentially the same instructional moves were applied
to the basic subjects, considerably more drill and practice
activities were comp’eted by these subjects.

In all three groups subjects met or surpassed the
hypothesized expectations of the study. The results of this
study support the literature on teacher expectancy and its
~owerful influence on student achievement, that is, when
teachers have high expectations for their students and convey
these expectations to them, the students will generally
strive to fulfill the desired expectancies.

THE EFFECTS OF PEER TEACHING OM STUDENT CHIEVEMENT
Intern 01

In this study, the h;Dothesis that the act of teaching a
concept to others results in better short-term understanding
and long-term retention was investigated. Fourteen secondary
math students, most identifiec as 1ow achievers, served in
turn as peer teachers. Each student became “teacher for the
day" and was responsible for the lecture, administering and
grading a self-made quiz, and monitoring seatwork. It was
believed that the exposure, rehearsal, and responsibility For
the learring of others would contribute to the meaningfulness
and integration of content. Each student was tested, within
“wo weeks of their teaching presentation, for short-tcrm
retention, and again, after several months, for long-term
retention. Analysis of these data revealed a significant
positive link between peer teaching and retention. Further,
a correlation coefficient (r=.95) indicated an almost linear
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relationship between studeint performance on the tests for
short-term retention and tests for long-term retention.

EVALUATION OF THE EFFECT OF A STUDY SKILL
WORKSHOP ON STUDENT GRADES
Intern - 04

In an effect to improve student grades and attitudes,
many schools provide workshops for students on study skills.
This study examined the study skills workshops offered by a
high school in the Houston area to 39 students. Workshop
participants' six-week grades for the grading period prior to
the workshops were compared with six-week grades during the
workshop and with the six week grades following the
workshops. Statistical analyses of the three sets of grades
revealed no statistically significant improvement in the
grades of the participants due to participating in the
worksheps.

COOPERATIVE LEARNING; AN ALTERNATIVE TO
TRADITIONAL CLASSROOM INSTRUCTION
Intern 0%

Empirical evidence suggests that students who work in
cooperative learning groups attain higher levels of
achievement and enjoy the subject more than they would under
conventional individually oriented instructional
experiences. The goal of this research was to raise high
school chemistry students' grade averages and attitudes about
the class through cooperative learning strategies. Subjects
were 85 students enrolled in general chemistry in a suburban
high school in the Houston area. The study encompassed the
regular 36 weeks of an academic year. During the first 18
weeks, students received regular teacher directed large group
instruction which fostered competition among students
especially regarding course grades. Beginning with the
second semester, students were divided into groups of 4-6
st dents and encouraged to work together in review and
application activities while receiving formal presentations
in large group settings and being responsible as individuals
for laboratory work, quizzes, and examinations. Results of
this investigation indicate cooperative strategies produced
equivalent grades across semesters and improved attitudes
toward chemistry. The cooperative learning strategy was
particularly beneficial for some students who experienced a
poor start in chemistry during the fall semester.

CRITERION-REFERENCED OR NORM-REFERENCED GRADING?
Intern 02

A criterion-referenced grading system determines
grades based on where a performance reach on an absolute
scale. This study was conducted to determine the relative
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merits of criterion referenced and norm referenced grading

systems. Four sets of examination results were obtained and

analyzed with respect to the two methods for assigning

grades. All data were from ninth grade physical science

classes. With the criterion referenced grading method, the

minimum level of performance necessary for attaining the

objective was set at 70 percent. Each examination contained

test items that addressed at least 4 objectives with from 2

to 20 items being provided per objective. For the norm |
referenced method, the total test score was determined and |
grades were awarded based on the position of the individual 1
student's score with respect to the grand mean on the test. |

Results of the analysis revealed a greater number of
passing grades when the norm referenced grading was applied
to the test data. Conversely, when the criterion referenced
system was applied the frequency of A's (17 compared to 6)
and F's {34 compared to 5) were substantially greater than
when the norm referenced system was applied to the test data.

THE EFFECTS OF IMMEDIATE FEED BACK ON HIGH SCHOOL GEOMETRY STUDENTS
Intern 07

The research question for this investigation was: Does
the method of assessing application exercises of secondary
mathematics students affect achievement of mathematical
skills and knowledge? Students participating in this
investigation were members of two on-level geometry classes.
The dependent variable was determined by administering
curriculum bound unit tests with items linked to the unit
objectives. The teaching strategy was identical for each
class in the various units, except for the method of feedback
provided on daily work. The control group was given homework
on a daily basis. The homework was evaluated on a completion
basis, that is, the teacher surveyed the class during seat
work to see that each problem was attompted. If the problem
was attempted, the student received “"ciedit" for her/his
homework. The experimental group was also given daily
homework exercises which were also assessed on the basis of
completion. However, the experimental group was also
administered a daily quiz which was based on the homework
exercises. The statistical analysis yjelded significant
differences at the .10 level of significance (t=1.€3, df:252)
favoring the experimental treatment. That is, the class who
was quizzed daily performed better on the subsequent unit
tests than the class who was checked regarding whether they
attempted their homework.




USE OF COUPERATIVE LEARNING IN THE SECONDARY
SCHOOL CLASSROOM
Intern 08

This inquiry examined whether cooperative learning
strategies increases student success, not only success as a
means of greater academic attainment, but also success as a
person, with improved attitudes toward school and science as
well as more tolerance toward peers.

Three seventh grade Life Science classes and one eight
grade Earth Science class participated in this inquiry. The
study encompassed 18 weeks, with 2 classes receiving regular
large group instruction for 6 weeks and the other 2 classes
receiving a cooperative learning strategy for 6 weeks. At
the close of the 6 week grading period the cooperative
classes became conventional large group classes and the other
2 classes became cooperative learning groups. Cooperative
group membership was determined on the basis of prior
academic attainment in class. Students in the cooperative
groups were instructed they would receive a group grade.
They would be graded on working together, on the final
product, and on the presentation of their group project.

Results of the inquiry with respect to academic
achievement were mixed, although there was a discernible
trend toward improvement for the lower level students. Also,
the investigator related that it was very difficult to let
the classes assume responsibility for their own learring
during class. Perhaps the most significant change occurred
with the interpersonal growth of students in the cooperative
greups.

THE EFFECTS OF COOPERATIVE LEARNING IN & CLASSROOM THAT
EXHIBITED POOR ACADEMIC AND BEHAVIORAL SKILLS
Intern 09

This investigation was structured to determine the
effects of cooperative learning in a classroom where poor
academic and behavior skills were being exhibited by
students. Three ninth grade physical science classes were
involved in this investigation. The intervention used in
this investigation was a modified “jigsaw" type of
cooperative learning strategy. Students were assigned to
small 3 to 4 member groups. Each group consisted of an
assigned captain and other members who had experienced
academic difficulty in physical science. Each group member
was asked to research certain objectives in order to
eventually teach objective referenced content to the other
group members. A weekly schedule of classroom activities was
printed on the chalkboard so each group member knew when they
were to teach their lesson to the other group members. A
criterion-referenced test containing 50 multiple choice items
was administered at the conclusion of the unit to determine
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accomplishment of the unit objectives.

In this investigation, the 3rd and 5th period classes
served as control groups and were taught in a teacher
directed large group format. The 6th period (1ast period)
class was the experimental class in this investigation. The
results of this investigation were as follows: group
learning was enjoyable, it generated ideas, it developed
sensitivity among group members toward others, it widened
friendship groups, and helped students become more
articulate, but academically, the results were wixed with
some students accomplishing more while others seemed to
suffer in the cooperative format.

THE EFFECTS OF GROUP COMPOSITION AND SOCIAL
INCLINATION ON STUDENT ACHIEVEMENT
Intern 11

The issue under consideration in this study was whether
group composition based on social inclination affects student
achievement. The sample for this inquiry was a biomedical
science class composed of 31 ninth grade students.

The independent variables of this inquiry consisted of
Student soc'al inclination and the organization of social
types into homogeneous or heterogeneous groups. The social
type was determined through the administration of the Kiersey
Temperment Sorter. This instrument was used to sort
students into introverted/extraverted categories. Baseline
data were collected before the treatment period began to
serve as comparison data for determining the influence of
cooperative learning strategies on subsequent test
performance. A total of three units were used in the
treatment phase of this inquiry. Objective tests were
administered at the conclusion of each unit.

Conclusions of the inquiry based on the anal;sis of data
collected during the treatment phase support the usc of
homogeneous grouping for extraverts in cocperative learning
programs but not for introverts. Although extraverts seem to
do very well in homogeneous groups, the effect cf homogeneity
on less socially inclined individuals appears detrimental “o
the academic progress.

MODIFYING THE SEQUENCE OF CLASS ACTIVITIES
IN AN EFFORT TO ENHANCE TEST PERFORMANCE
Intern 10

This study was conducted to determine wheti.er the
sequencing of class activities during the last period class
(6th period) would increase performance of junior high school
earth science students. This class exhibited substantial
restlessness and an unwillingness to attend to class
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issue was discussed at length before the investigations were conducted;
yet constraints of time and the lack of validated curriculum-linked
achievement measures influenced decisiong to use either teacher made
tests or grades as the dependent variable. Second, the ebstract issue
of internal validity for their proposed research was a secondary
concern; the primary concern was whether their particular intervention
would influence student learning. Certainly the methodological
shortcomings of these investigationshave raised o:estions regarding the
value of the findings, but from a different point of view these efforts
became worthwhile when the interns' realized that investigating the
instructional processes were genuine intellectual challenges that
required much thought.

Collaboration between Sclools and University (evaluation question 4)

While the College of Education is the governing unit responsivle
fo. teacher education from the view of the university, an advisory
panel consisting of representatives from eight school districis and
college faculty was established to provide advice and counsel on the
development of the certification program. Five curriculum directors,
two secondary principals, a secondary teacher and a director of
personnel represented the public schools on the advisory group. A1l
college faculty were members of a curriculum and instruction
department. The following sections discuss program elements shaped
through collaborative efforts.

Paid internship. The advisory panel provided substantial counsel

to the program, including the recommendation that paid internships be

incorporated into the program. This recommendation occurring early in

the development of the program effectively shifted sole ownership of
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the program by the university to joint ownership between participating
school districts and the university. No doubt the paid internship has
influenced individuals over the past two years to become candidates for
the program. Yet one of the candidates ;ho received and later turned
down a graduate fellowship indicated the paid internship came at a time
when she was unemployed and the internship seemed 1ike a desirable
optior to gain employment rather than a means of fulfilling a goal to
become a secondary teacher. It is possible a number of other
individuals have held similar motives as they applied to the program.
Whether this motive was apparent to the personnel officers of the
participating school districts when the candidates were interviewed

s not known, but the possibility of individuals pursuing teacher
certification simply as a means of gaining temporary (1 year)
employment has been an unexpected consequence.

Staff developmert programs. A second recommendation by the panel

which altered the program's direction was the requirement that only
school districts with well established stuff development programs be
invited to participate. This recommendation was made to ensure that
support and assistance be provided by the schooi district to the
intern. The positive consequence of iis recommendation has been the
valued support and assistance provided to interns through orientation
sessions for new faculty and mentor teachers assigned to help the new
teacher in getting organized for teaching. Since these induction
practices have been standard prccedures in these particular schools, no
special program had to be developed to ease or “orient” the intern into

the district.

Unfortunately there is a downside to the staff davelonment
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requirement. for participating in the program. Negative consequences

have occurred because smail rural school districts with critical needs
for science and mathematics teachers have not been eligible to
participate due to the lack of resources to provide continuing staff
development programs. Paradoxically, we have created a program to
prepare mathematics and science teachers y=t have excluded districts
with acute needs for mathematics and science teachers from
participating in the program.

Formal agreements. A third recommendation of the panel was for
district officials, preferably the building principal, to approve at
the beginning of each year the collection of classroom observation data
and cognitive measures needed for program evaluation.

Observation data included video-taped iessons recorded on each
intern throughout the schoul year, while end-of-year measures included
curriculum bound cognitive tests administered to learners of the intern
and learner perceptions of the intern's instructional skills. .
Unexpected but highly valued class sets of data were obtained when
colleagues of the interns also administered the final course
examinations to their classes and provided the data to the university
supervisor.

The university supervisor established rapport with the interns and
their mentor teachers through frequent and substantive interactions
during the early part of the school year. The supervisor visited the
interns weekly spending the entire day at the school observing,
critiquing and visiting with the interns and fellow faculty members.
During late spring fewer visits occurred to each intern because interns

settled into effective teaching routines. Clearly, the key to success
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of the interns and the support of the participating schools was the
close association of the university supervisor with the interns. It is
Clear the reason colleagues of the interns agreed to administer tﬁe
final course examinations to their learners and provide the resulting
data to the university was the level of trust which developed in the
schools during the year.

Gaining access to these data represented a significant departure
from previous district policies which restricted the collection of
classroom data by university faculty for research and evaluation
purposes. From a research perspective, permission to obtain class data
is a major accomplishment. Collaboration in this case has opened
classrooms for the prospect of knowledge production about teaching and
the preparation of teachers.

Alternative certification plan. During 1986-87, districts

participating in this program and the university developed an alternative
certification proposal for individuals with degrees. This

proposal was submitted to the Texas Education Agency and was approved
for one year. As a result, interns participating in the program during
1987-88 were certifiad under the new certification requirements.
However, in this plan candidates were certified only if both the
participating school district and the university recommended the
individual for certification. Given the different governance structure
for alternative certification, the state ciosely monitored .hese
programs and conducted an on-site evaluation of each intern in March,
1988. The evaluation team was satisfied the program was being

conducted as proposed and approved the certification plan for an

additional two years.
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Thus, over the course of three years the role of school districts
has evolved from providiag advice about the preparation of teachers to
providing financial resources (paid internships and mentor teachefs)
and becoming equal legal partners with the university in certifying
secondary mathematics and science teachers in an alternative
certification program. These major changes, while facilitated by
changes in state regulations, came about because of the commitment and
effort of {ndividuals in these institutions,

Recruitment and Selection of Interns (evaluation question 5)

This section describac the procedures used to attract applicants
to the program, processes for screening the applicants and decision
processes for selecting and placing candidates in classrooms.

Developing an Applicant Pool: When recruitment efforts for cohort I

were made during spring 1986, the economic plight of the oil industry
in Texas was such that a large talent pool was available. Displaced
engineers, geologists, and chemists were anxious to apply their
academic and professional experience in secondary classrooms.
Newspaper advertisements, placed in two papers May 10 and 11, 1986,
generated 54 applicants within a week!

The response to these advertisements exceeded expectations,
yielding far more applicants than anticipated placements. This level
of interest in the program combined with the excellent academic
credentials of a number of applicants indicated a valuable human
resource was availav’e at that time to help alleviate the shortage of
mathematics and science teachers. While the depressed economy
undoubtedly contributed to the abundance of applicants, eroding tax

bases and declining school enrollments dictateu retrenchment rather
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than expansion by school districts.

Recruitment of candidates for cohort II began with the placement
of advertisements in 4 newspapers in November, 1986. Individuals
resprnding to these ads were mailed brochures which described the
program (and unsuccessful applicants of cohort I.)

Although 107 brochures were mailed, not quite half of the
individuals (48) receiving brochures requested application forms for
the program. Subsequently, 21 completed applications were submitted.
The attrition of individuals requesting but not submitting application
forms perhaps was linked to the costs associated with the entrance
examinations (i.e., GRE- $29, PPST - $40) and the number of steps
involved in submitting a complete set of application materials. Thus,
21 individuals represented the applicant pool for cohort II.

Nearly the same procedures were repeated to recruit candidates for
cohort III. An advertisement was placed in a single newspaper in
early December, 1987; however in this instance individuals not selected
for cohort II were not sent brochures. While over 70 brochures were
mailed to prospective teaching candidates for cohort III, 16 completed
applications were received.

Screening of Applicants: When the program began in 1986, applications

were received just prior (2-3 weeks) to the beginning of the course
work. Application materials were screened with respect to whether
sufficient credit hours had been completed in teaching fields to
qualify for the program and evidence of a baccalaureate degree.
Application materials of individuals meeting these criteria were

submitted to the participating school districts to use in selecting the

interns.




As year two approached, a three step procedure was established to
screen applicants. Individuals requesting application materials were
sent a registration packet which deiineated the procedures for applying
and 1isted the requirements for admission into the program. Upon
receipt of the completed applications, a review was made to determine
whether the prerequisite tests had been successfully completed (GRE,
PPST), whether sufficient hours had been completed in a teaching field
to qualify for a teaching certificate and whether a sufficient grade
point ratio (cumulative GPR=2.5) had been attained to participate in
the program. Assumirg these conditions were met, the final step in
this process was an interview with the candidate. As part of the
interview, candidates made a brief presentation (8-10 minutes) and
completed the Strong-Campbell Vocational Freference Inventory.

Assuming a successful presentation, biographic information and academic
credentials of the candidates were compiled and shared with school
districts. These procedures were used for cohorts II and III.

Placement of Candidates: Three school districts agreed to participate

i~ the pilot phase (Cohort I) of the program. An initial group of
nine individuals began the nrogram in June, 1986. Four of these
individuals had commitments from school districts when the program
began. It was anticipated that the remaining individuals would be
placed in paid internship positions before the beginning of the 1986
fall semester (September, 1986); unfortunately this optimistic
expectation did not occur. Of the five intern candidates who began the
program in June, 1986 but were not committed to a school district, one
person resigned from the program midway through summer school. A

second individual chose to take a part-time teaching job requiring two
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years of experience in order to cowx'ete certification requirements. A
third individual enrolled in course work during <.e €all semester

(1986) and completed student teaching to fulfili certification
‘requirements. Two other candidates participated in the course offered
in cojunction with the internchip during the f21) semester and were
placed in internships during the academic year.

At che outset of the program for cohort II, scven irAividuals were
enrciled in ~ourse work associated with the program. Although on the
first day of class {June 8, 1987), only one individual held a
coumitmer.t from a district for an internship. Within six weeks, the
remaining interns w. re placed in four school districts (3 districts
from Cohort I and 1 new district).

At the beginning of the third year (Cohort III) five districts had
selected 11 can-idates before the first day of class (June 6, 1988).
Districts who hired interns for coh.rt II agreed to participate again
as well as one additioral district. No additional placements were made
after June 6, because the remaining candidates had elected not to

participate in the program.
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DISCUSSION

The challenge of dgve]oping a non-traditional certification
program for secondary teachers which integrates pedagogical content
from empirical, experiential and thecretical perspectives, resulted in
an intensive 1% month program for post-baccalaurea*e teaching
candidates. Data analyses and subsequent interpretation of these
analyses suggest the efforts to integrate different epistemologies of
extant content of pedagogy into an effective teacher preparation
program were successful.

Drawing on the precedent of the process-product research paradigm
(Good, 1979; Brophy, 1983) and past evaluation efforts of teacher
education programs (Denton & Norris, 1980; Denton & Tooke, 1981-82),
the criterion of student achievement was used to assess the
effectiveness of the program. Student achievement in this case was
determined by student performance on curriculum bound test administered
at the conclusion of the school year. In order to establish a
reference for comparison experienced colleagues of interns teaching in
the same department were asked to administer the curriculum-bound test
to their students. This process resulted in student data heing
collecced from 21 teacle:s (10 inierns, 11 colleagues).

Since the unit of analysis for these comparisons was the teacher
and because 4 different cognitive measures were used to obtain these
data, comparison of interns and colleagues whose students had
experienced a common test reduced the number of teachers with common
data to 10 (3 interns, 7 colleagues). Because the number of data
points was so limited, a decision was made to use the non-parametric
sign test, &nd simply record whether students of the intern or students
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of the intern's colleague attained the larger mean score. This simple

procedure perr.itted the data from 18 teachers to be included in the

analysis. Clearly this technique lacked statistical power, but it did

reveal a difference in student performance across séience classes

tavoring the class taught by interns. However, when COmMparisons were
made between mathematics interns and their colleagues, higher test
scores occurred in the colleagues classes. Collectively, these
analyses do not suggest the intern's students outperformed students in
classes of more experienced colleagues, but this collective analysi.
does suggest that students in the interns classes performed as well on
end-of-year curriculum bound tests as their peers in classes taught by
more experienced teachers. This phenomenon may be attributed to the
excellent assistance cnd advice provided by mentor teachers to the
interns' during their induction into teaching and to the interns'
ability to profit from this advice by positively affecting the learning
programs of their students. It is also possible that recommended
protocols for planning and implementing instructional programs, which
were cmphasized in the course work preceding and accompanying the
internship, influenced the teaching behavior of the interns. Without
evidence to the contrary it appears that both the experiential and
empiri-al perspectives of the program's content contributed to the
interns success in fostering student academic attainment.

Another characteristic of the process-product research paradigm
(1.e., class observations) was incorporated into this program's
evaluation effort. Actual classroom observations were completed by
trained teacher appraisers, video-recordings of entire class sessions

were made and analyzed with a low-inference observation system, and
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student assessments of the intern's teaching skills were collected.
These sources provided similar findings regarding the frequent
occurrence of recommended instructional protocols. Interns were
sufficiently influenced by the pedagogical course work preceding and
accompanying the internship to effectively demonstrate desired teaching
behaviors as judged by students, school district teacher appraisers,
and university researchers analyzing the video recordings. In this
case, the data suggest the empirical perspective of the program's
content illustrated by the oft cited work of Good, (1979), Good &
Grouws (1979); Brophy, (1983); Stallings, Neeuels & Stayrook, (1979),
was manifested in the ieaching behaviors of the interns.

Other observations drawn from individual conversations, class
discussions, and debriefings of video-taped lessons revealed moderate
appreciation of the complexity of teaching and the underlying
principles from the social sciences or theoretical perspective of the
program which apply to classroom events. The most c~~vincing evidence
that interns actually tried to integrate "theory” with instructional
and curricular issues was exhibited in the end of year essays and
reports of their instructional iavestigations. These initial attempts
at "reflective teaching" may appear superficial and narrow to the
veteran teacher, but from experience with the interns throughout the
program, these resoonses represent 2 truly significant change in their
orientation to teaching. Until the latter stages of the program
interns appeared to be interested mainly with classroom survival
techniques, yet their written responses to essays and research reports
revealed an intellectual synthesis of pedagogical concepts with their

professional roies as caring, thinking teachers. These written
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products represent the most tangible and telling evidence that the

theoretical perspective of the curriculum influenced the professional
development of the interns.

Two integral processes associated with the program were examined
in some detail. These processes were the collaboration between school
districts and university, and the recruitment and selection of
participants for the program. As noted in the results, shared
decision-making between school districts and the university resulted in
paid internships being incorporated in the program. Further, through
the influence of the advisory panel, criteria were developed and
implemented which required participating school districts to have
operational staff development programs in place for new faculty. These
participation criteria tor school districts also included the easement
to collect classroom observation data and student achievement data for
the purposes of program evaluation. Collaboration between school
districts and the university evolved from sharing perspectives and
influencing policies to being equal legal partners in the non-
traditional certification program.

The other process, recruiting and selecting interns for the
program, involved substantial cooperation between school districts and
the university. Factors beyond the control of the school districts and
university, such as the depressed economy in Texas, reduced the
participation of a number of school districts ¢~d dramatically affected
the number of placements. Yet the program endured and has begun to

expand ue to the flexihili'y, industry and commitment of key

individuals in scnool districts and the university
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CONCLUSIONS
This program was developed to permit individuals with extensive
academic credentia”: in mathematics and/or science to become certified
secondary teachers. Information presented in this paper indicstes

participants of the proaram successfully demonstrated desired teaching

skills, fostered academic attainment of students, evidenced the ability
to reflect on their professional roles and ultimately became certified
secondary teachers. Further, participating schools and the unfversity
learned to work together to implement and continue the program beyond
the period of available external funds. Yet a question remains: is
the resulting curriculum for teacher preparation which integrates
different epistemological perspectives applicable in different
settings? At present only conjectures are possible for framing a
response to this question. However when this curricelum was being
developed, careful attention to the scope and sequence of pedagogical
content did occur and much thought was given to the design of
instructional strategies to foster the learning of this content.
Assuming other settings carefully examine the structure of pedagogy and
its impact or their delivery systom, the potential for developing and

implementing a successful program §s high.
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TABLE 1A

Example of Content Elements Sclected for Content Structure
of Pedagogy Based on Empirical Evidence

Empirically
Based Pedagogqy '

T

Decision Making

[ A Y
Instructional Classroom Testing
Organization & Management
Development
A Objectives N Direct Iastruction N Diagnosis
N Expectations N Monitoring A Fformitive
L Assignments h.] Reward Structures \ Surmative

N Management of
l Student Conduct

N Communication

K_ Academic
Learning Time




Example of Content Elements Selected for Content Structure
of Pedagogy Based on Experience

ERIC

Aruitoxt provided by Eic:

e ——————
Deciston Riles
far Sequence
—_—— )

R Sn————————

Eveivation

Install .1on

i Human
| Relations

Experientis! Pedagogy
!
| Vs 7 1 N N\
{' Instructions) Orgenization Historica)
Oes ign Curriculum Evalustion ind Traditions
[ Lesdership
Instructionsl Authority
Strategfes N tnds Students | N structures Curriculum
% Clessroom ! ] Llesdership
Mansgement Designs \\ Teacher l Styles N Instructional
Dlagnostic Oevelopment Organizationas! Organization
~1Yecrm1tzun N Modets N Prograns N o Goals N oo
q Y:cm‘u:loq:nl o m«;islon Rules , !
pplications or Scope
\p

Y ZaqeL



TABLE 3A

Example of Content Elecments Selected for Content Structure
of Pedagogy Based on Theory

‘Theoretical
Pedaqogy
v - - B
Psychological Sociological Anthropological philosophical
concepts concepts concepts concepts
£ _ . ) -
Learnmim Hhaman lnstitutions \.{ Hermeneut iam \Io\zology
fheory ] Deve lopment \l ] J ]
i
Gestalt and ,\ Cmnitive Cawnunicat 1on Etic/bmic \lMIOlO‘JY J
\1 ti1eld Theory | |
1
] |
N Behaviorals [{ B/selt \] Groups 4 ¥'3tural Groups \ImisunolhoJ
1
\lﬂodelmq Ll\ultudmll \] Governance Meaning-1n-Action
d I hotiviatinnal
!
I 5 — l |
Cognitive N Value/fuwral \l Leadership \‘ Concrete
—_= Universals

\I Conceptual

\{Legsl System

Kl Culture

~

UL

7t




Appendix B

75




THE CLASSRUOM UBSEKVATJON SYSTEM

INTRODUCTIUN

The purpose of the Classroom ubservation System (CUS) is to

yulae data collection regyardiny 1n5tructmcnaﬁ noves made by the
teacher duriny the course cf a lesson. FPrimary attention has been
given to process variables in classroom manayement, events-of-
instruction, and instructiona! media. Vhe theoretical framework is
based eon concep's of Gayne and 8rigys (1974), Kounin (1970), and
research findings on teacher effectiveness. The (US is designed to
determine whather effective strategies and skills indicated by
Gayne, Briuys, and Kounin can be identified in the process behaviors
exhibited by the teacher duriny instruction. TInis instrument can be
used in all subject areas and in different yrade levels. vYet it is
desiyned for use in a large yroup instructional settinyg with

instruction directed and controlled by the tealher.

Tr2 Coding Sy-tem

The CUS is comprised of tnree rectionc for investiyating
teacher benhavior: classroom manayement, events-of-instruction, and
media. The classroom management section is composed of 7 categories
which focus the observer's attention on effective teachiny
ftrateyies dealing w h attracting and maj :ainiiy student
attantion, preventinyg misbehavior and maximiziny the instructional
time. The cverrs-of-instruction section contains 30 categories and
permits the recordiny of teacher skills in implementing a lesson.
The media section contains 12 cateyories whicn permits the recordiny

of instruct:unal resources a teacher ur:d ocuring lecsson.

o
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minute,

occurring within each clessification over time as
int.raction of one classification with another,

frequency of siiges beiny used during a 1%

Q

A codiny sheet cof the CuS is provided in fiyure }.

All code
cateyories under each of the three dimensions are provided ¢

the

l2ft-hand side of the coding sheet. The sixty nhorizontal rows en

the right-nana siage of tne coaing form represent codiny

opportunities for one hour of instruction. Each row represents a

coding interval of one minute. The three ~olumns across each minute

interval delimit the three dimensions of interest. Phenomena from

each dimension which occyr durinrg a particular time interval should
be coded.

Prior to codiny teacher bchaviors, descriptive information

Ne2ds to be completed regarding the name of the teacher being

observed, the class p<riod, the date, and beyinniny time of the

observation.,
Definitions of code cateyories under each of the three

dimensions are provided in the appendix. Ubservers who are

interesced in using this instrument are strongly uryged to carevully

review thete definitions and yroundrules.,

USING THE CUS INSTRUMENT
The Cus is designed to be used in actual classrooms or with

video-transcriped lessons. Jbservations of the class are recorded

at one minute intervals across the three classifications. It is
important tnat some variable be .Jded for each classification each

This procedute permits monitoring the type oy activity

well as the"
ror exsmple, the

minute presentation of
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new information can pe determined with this system as well as
determininy whether slides are used more extensively ?)an otﬁer
types of media.

Codiny peyins by recorainy tne type of ciassroom managyement
variable peiny exhibited; column I, row 1 (first minute). Next, a
cateyoriziny decision is made reyarding the events-of-instruction in
column If{, row 1. Finally, the observer shifts attention tc the
medil support beinyg used by the ipstructor in column LII, row 1.
This ~rocess is repeated throughout the lesson or observation
period. 1If transitions and multiple cateyories occur during the
minute interval, more than one code may be placed in a cell. CEtach
code cateyory, howeve:, should be marked only once in the cell
duriny a one-minute interval. It is expected that at least one code
be entered in each cell. when an event or cateyory occurs at the
juncture between minutes, then record the event in the cells for
both minutes.

The following protocol is recommended when the CuS is beiny
agplied to a video recorded lesson. This protocol requires the
ccder to view the lesson twice. Uuring the first viewing the
observer records in narrative form yeneral impressions of the
lesson, Following this nitial viewing and recording, the lesson is
then coded using the CUS. This procedure permits the coder to yain
some understandinyg of the context of the lesson before the lesson is

coded with the CUS.

78




Teacher:

Time 11 111 Comments
Date: T
Class period: -2
Class time: :
s
I. Classroom Management f
1. withitness -2
2. overlapping —
3. transitions ;1
4. smoothness and momentum BY}
S. alerting 13
6. accountability ;é
7. not appropriate DY
12
II. Events of Instruction ;:
1. gaining attention _2ofn
2. informing learner objective L1
3. stimulating recall of prerequisites j;
4. presenting new information 24
5. providing learner guidance 23
2
6. eliciting performance 22
7. providing feedback 28
8. assessing performance 23
9. enhancing retention & transfer “j?
C. non-event 29
k)
. T |
III. Media Supp>ort 2t
A. chalkboard 36
B. transparency i;
C. slides 39
D. £ilm 40
E. video tape ~4
F. audio tape :i
G. microcomputer 44
H. chart 4
I. text 46
J. model A2
K. other ::
-
L. not applying media —l S
¢
52
—
¢
-l
—tf
—t
Observer: —
) —d
60

0]
(op
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.

CUDING CONVENTIUN. “JR CUS-(DEFIN!TIONS OF CATEGURIES AND CODING
GRUUNDRULES)

I. CLASSRUUM MANAGEMENT: Tnis classification is based on the work of
Kounin(1970). Kounin's work indicates that effective Classroom
manayement is evidenced throuyh the use of techniyues to prevent
mispenavior wniite fosieriny stuaent cooperation ana invoivement
with class tasks.

1. WITHITNESS (early correct and appropriate reactions to potential

disruptions)

This cateyory is coded when a teacher discipiines the
deviatiny student, acts promptly and controls major deviancies.
Students are made aware by the tezcher's accion that he/she (the
teacher) knows exactly what they are doi%y. For example, when
the teacher sees student A passiny a pyte to studeat B, she
immediately calls on student A and redirects the student to yo
back to work. If the teacher iyncres a misbehavior, aliows it to
spread or extend for some time. or if she/he reprimands the wrony
student, N/A (code 7) should ve coded.

OVERLAPPING (dealiny with multiple issues at the same time)
This cateyory is coded when more than onhe issue occurs
simultaneously an4 the teacher is able to handle them without
becominy frustrated, confused, or ineffective. Particularly,

students shou!d not be left waitiny 7 ' the teacher. for
example, thie teacher continues to pr ent information while
respondiny to a request at the door. If the teacher has to
suspead or stop an event in order to attend to the otner, N/A
(ccde 7) should be coded.

TRANSITIUNS (smoothly shift of activities)

This category is coded when the teacher smoothly shifts
students from one academic activity to another. Effective
transitions are evidenced dy students getting oriented quickly to
the new activity. Materials and resources for the new activity
are avajlable and used when the activity is introduced. If the
transition is slow and unoryanized, N/A should be coded.

SMUUOTHNESS & KUSENTUM (maintaining optimal activity flow)

This cateyory is coded when the lesson appears to be moving
alony in sequential order and at an effective pace without
distractions, interruptions or delays. Beyin coding this
cateyory when the instruction actually starts and¢ continue codiny
this category if the lesson yoes smoothiy. In other words, this
code should appear in every interval (after the instruction
starts) if a lesson is proceediny well. A lack of smoothness and
momentum are evidenced by:

overdwelling- nayyiny on a point that students already

understand,

fragmentation- unnecessarily breaking duwn an activity into
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5.

Sub-paris when it could pe performed as a sinule unit, and
Jerkiness- distractiny by unplanned events, sudden '
interruptions of the students' work, starting on an activitcy
but ifaving it nanyginy, or returniny to a previous event
while engayiny in a new activity.
N/A (code 7) should pe coded if any of these conditions occur.

GRUUP ALERTING (keepiny the whole class attentive)

This cateyory is coded when the teacher keeps the students in
Suspense (on their toes) as to whether or when they will pe asked
to demonstrate their knowledye. Some useful techniques are:
Suspense pefore calling on students, call on students randomly,
ask students to respond on another's answers, or inform students
that their work will pe checked soon. € the teacher pecomes
totally enyayed with an inaividual or a small yroup of students
while leavinyg others uncontrolled and unattended, N/A (code 7)
should be coded.

ACCUOUNTABILITY (Shuw me! uo it now and here!)

This cateyory is coded when students are held accountable for
their performance throuyh demonstrations or providing their work
(problem solutions). Accountability usually follows a
forewarning Dy the teacher of an upcominy accounting of students'
work. [f the teacher did not follow-through after alertiny the
class on an accountability act then N/A (code 7) should pe -oded.

N/A (Not-Appropriate)

This category is coded when the teacher uses inappropriate
strateyies in any of the apove cateyories. This code should be
accompanied by identifying which of the above cateyories is not
beiny adequately dealt with in the comments column by marking the
correspoanding code number.
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Il.

1.

INSTRUCTIUNAL EVENTS: The categories in this classification are
based on the events-of-instruction identified by Gayne and Briyys
(1974). Tnis classification was established to focus on the
instructional processes occurring duriny a lesson.

SAINING ATTENTIUN:

Tnis cateyory refers to an attempt to aier: iearners ang
direct their attention to a learning task. The category is coded
1f the teacher creates a scheme to prod the curiosity of students
or simply states something like, "UK, class now attend to this
idea.” As a ground rule, code this cateyory when the class
beyins or when the activity changes. In other words, this
-ateyory yoes alony with TRANSITIONS in classroom manayement.,
Without the yround rule, each time the teacher moves oOf chanyes
his/her voice this code could be noted. ([he cateyory is
siynificantly labeled “Gaininy Attention® rather than
“Maintaining Attention.”

INFURMING LEARNER OF OBJECTIVE:

This cateyory is coded when the teacher states what the
students will pe anle to do after they have acquired the
knowledye or skill. The statement can be either oral or written
Or both. Tnis cateyory will pe coded if the objective of a
lesson is stated in behavioral terms, or if a definite jist of
ideas or information to be learned is presented, or if sample
questions to be answered by students during the lesson are
presented, or if a problem is ~resented at the outset cf class
and the class is informed that they will learn how to work that
tyyve of problem in class.

STIMULATING RECALL UF PREREQUISITES:

This cateyory includes efforts to relate prior learniny to a
current learniny issue. Any reference to previously learned
material qualifies for this cateyory when it is related to the
current class topic. As a yground rule, if the teacher refers to
Of asks questions about previously learned knowledye or skill and
accompanies the refe.ence with terms like, “Remember®, “Last
week", “Earlier”,...etc., this cateyory should be coded.

PRESENTING NEW INFURMATION:

This cateyory refers to the actual preseatation of new
information to be 1~arned. The presentation can take the form of
lecture, film, textual readings, written material presenced by
media, immediate examples, and illustrations that presernt
information to be learned or performed.

PROVIDING LEARNER GUIDANCE:

This categary is ciosely related to presenting new
inform:tion. However, it differs from simple presentation of
information 7 pe Yearned. Ubvious provisions for providing
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8.

learner yuidance include: outlines, instructional cues and
prompts, instructional organizers. As a yround rule, elaborated
examples, extensive explanation, and teacher's rhetorical
questions that serve as zucs or prompts to direct students'
thouyht on the right track should be coded under this categyory,

ELICITING PERFURMANCE:

This cateyory is coded when the teacher asks an individual
student or the class to answer questions, work on problems,
perform a demonstration, exercise, or laboratory problem as a
process of gyatheriny information about students® learning
progress. While students are performiny (completing assiynment
SUCh as an exercise or test! record "¢* or Non-Event, since the
teacher's actions are manayerial rather than instructional in a
strict sense. During seatwork activity by student, however,
teacher responses to student questions should be coded as
Feedback (7},

PROVIDING FEEDBACK:

This category refers to an teacner's verbal reactions
regarding a response or performance of & student or the clas..
The verbal reactions can take the form of comments, judyments,
observations, or discussion on the correctness of an answer or
performance. Providing feedback can be thought of as a formative
evaluation of the learner's proyress.,

ASSESSING PERFORMANCE:

This cateyory refers to cumulative evidence that a topic or
ski11 nhas been assimilated. tEvidence in this case is considered
to be present by haviny students show they nave learned the idea
or skill. Instructors are responsible for making summative
Judyments regardinyg whether enabliny objectives in a lesson have
been mastered. For example, when returrning an exam, report or
assignment the teacher informs the class as how many items or
which part of problems were missed by most or a few of the
Students. [t is reasonable to expect a yreate: number of
Category “7's" tnan "8's* in ary lesson,

ENHANCING RETENTION AND TRANSFER:

This category refers to special efforts to aid the students in
retaining or transferring information. The suyyestion of memory
devices and periodic or spaced reviews of material during a
1esson would fz1! under this cateyory. ... nsfer refers to
widening the range of situations to which the knowledye or skill
can be applied or interpreted. The key to TRANSFER s it
requires students to apply newly acquired knowledye or skill in a
novel situation. Thus, whenever the teacher provides
opportunity of novel situations to induce transfer of learned
skill this category will be coded.

Ju
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v.

N/E (NUN EVENT) :

This cateyory is coled when events taking place in the
classroom are manayement oriented and the teacher is not acting
in an instructionai role. An example of this category is when a
test is beiny administered, the teacher's prim. y role in class
is managiny the administration of the test. Thus, the event-of-
instruction appropriate for this situation 15 coae U or a non

event.




111,

MEDIA SUPPURT: The subcateyories within this classification are
used to note the media support used >y the teacher during each
minute time unit.

CHALKBUARD
Instructor writes or illustrates on chalkboard then A should
be recordea. '

TRANSPARENCY
Instructor utilizes overhead projector and transparency then B
should be recorded.

SLIDET
Slides projected by slide projector or personal viewer duriny
instructional time unit then C should pe recorded.

FilmM
If tilms or fiimstrips with or without soundtracks are
projected duriny instructional time unit then v should be
recorded.,

VIDEV TAPE
If video tape is aired durinyg instructional time unit then E
should be recorded.

AUDIVU TAPE
If audio tape is played during instructional time unt then F
should be recorded.

MICRUCUMPUTER
When microcomputers are beiny used duriny instructional time
unit then G should be recorded.

CHART
Wall charts peiny referred to duriny instructional time unit
then H should be recorded.

TEXT
If printed material (including textbook, handouts, tests) is
beiny used duriny instructional time unit then [ should be
recorded.

MUVELS
If physical models are beiny used during instructional time
period by instructor or learner then J is recorded.

OTHER
If other instructional aides which have not oeen li-ted but

are used during instructional time unii then K should be
recorded.

NOT APPLYING MEDIA )
Record L if Instructor or student are not using media durinyg
fnstructional time unit.

cooocasscsoasrcsccansccacac b oacascanTacarc AT acTAatacadoaant o arcaan

Sources

Kounin, J. (1970). Discipline and classroom manayement. New York:

Holt, Rinehart & Winston,

Gagyne, R. M. & brigys, L. S. (1974). Principles of instructional

design. New York: Holt, Rinehart™ & Winston.
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I1f. MEDIA SUPPURT: The subcatey.ries within this classification are
used to note the media support used by the teacher durinyg each
minute time unit. -

A. CHALKBUARD
Instructor writes or illustrates on chalkboard then A should
be recoraea.

B. TRANSPARENCY
Instructor utilizes overnead proyector and transparency then B
should be recorded.

C. SLIDES
Slides projected by slide projector or personal viewer durinyg
instructional time unit %then C should be recorded.

D. FILM
If films or filmstrips with or withcut soundtracks are
vrojected duriny instructional time unit then v should be
recorded.

E. VIDEU TAPE
If video tape is aired duriny instructional time unit then E
should pe recorded.

F. ALUQIVU TAPE
1f audio tape is played during instructional time unit thern F
stould be recorded.

G. MICRUCUMPUTER
When microcomputers are beiny used during instructional time
unit tnen G should be recorded.

He CHART
Wall charts beiny referred to duriny instructional time unit
then H shoulc be recorded.

I. TEXT
If printed material (includiry textbook, handouts, tests) is
beiny used duriny instructional time unit then | should be
recorded,

J. MUDELS
[f physical mo1els are beiny used during instructional time
period by instructor or learner then J is recorded.

K. OTHER '
If other instruct’onal aides which have not been listed but
are used duriny instructional time unit then K should be
recorded.

L. NUT APPLYING HMEVDIA
Record L if Instructor or student are not usinyg media duriny
instructional time unit,.

Sources

Kounin, J. (1970). Discipline and classroom manayement. New York:
Holt, Rinehart & Winston.

Gayne, R. M. & Briyys, L. S. (1974). Principles of instructional
design. New York: Holt, Rinehart & Winston.
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Tsacher C Cumulative Data
- NAME

TEXAS EDUCATION AGENCY “,J s

Texas Teacher Appral-al Syste
Observation/Evaluation Record RESC SITE

School Year 19 -

DATE
Teacher. __AssignmentGrade T RPUTECaT PETOCT O L Xeuewy
Appraisef Title: Teacher's Supervisor_____ .. Othet Appraiser________
Subject Area Obsecved Observation Dt ia
Beginning Time ' Ending Time Schedulec Unscheduled
TEACNER'S SUPERVISOR: ‘

.

ANer sach formal sbeervation sn OBSERVATION RECORD must te complsted for Domasns |-V. Record *he date an vauch the DR 18 com-
pleted 1 The 50ace drovioed 1 the uppe right hand comer cf thus lorm.

For sech Indicator sbeerved and/et credited, cirtle the numers) 1. Evdence concermmung i ACA10r3 i0r whuch crede B denied Must De doCUMented
in the 8pace provided.
Fﬂudlemmu\m&cMMbwudod.cbdommod:.é«ummmﬁmmmbgmmtom‘!
must De Gocumenied in the 8pace provided.
Amnmdmwwwmmummmunmtm..nevawmonnecoaomum.w
the completed OBSERVATION RECORD(S) and any cumulative date collectad up 10 the end of the appraisal periad B2 Jetarmune whether

iy aworded SE or £Q credit ls 10 be denied, strike through the circled numersl. ¥ credit which was previously Jenied ls new 10 be sward-
“-GmmWa«mﬂ.wmutommwwammutienwcuemﬁmmwnhmmmu.
For Domain V¥, credit is sutomaticaity swarded uniess documeniation justifies Gorval.

For sech domain, record the 101al Credns earned < 1ng the appraisal period (SE « EQ) in the spece provided.

TMER APPRAISENS): .

Aftor sach formal ebeervation, sn EVALUATION RECORD must be compisied for Domuins Y. Record ihe date on whit.a the ZR 13 com-
pleted in the s£ece provided in the upper right hand corner of this form.

For osch indicstor observed and/or credited, circie e numeral ¢, Evidence concerning the Desis on which credr for an InGicetor has been
cGemed must be documaented in the space provided.

For soch erfterion for which Exceptional Credht lo awarded, circle the aumerst 3. Evicence - “ncerning the dass for swerding EQ crean
Must De Jocumented n the space proviced. . :

For esch somaln, record the 10tal Credits eamed in the space provided.

1f the teacher's supersor has scored the teacher’s performance in Damein V les (han S2USTECTOry. Feview GOCUMSNtal-on and SCOre Domain Vv,

I. Instructional Strategles SE
1. Provides opportunities, for students to participate actively a. vanes actvibes appropnately 1
and succossfull'y. b. interacts with group(s) appropnately '
c. solicns student panicipation ]
0. exends reSPONSET/ODN IOWIONS )
o. provides time for redDonse/ )
- consideration
1. implements it apix Joriate level ]
. xceptional Que™y 3
2. Evaluates and provi* + feedback on student progress dur- 8. communicaies lsaming exjectetions !
ing instruction. 3. MCMOrs Mudent POrIMANCS 1
c. solcits responses/demonswatons for 1
assesament
4. 1e7J0MCes COMeCt response/ L
periommances
o ovides comecwve lesddeck/ ]
clanfrea/none Aeeded
f. roteaches/none Needed \
(O
Ux Excoptional O olity 3
FOR CVALUATION RECORD
OOMAIN CREDIT TOTAL
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il. Classroom Managemant and Organluilon ss¢

3. Orgenizes materiais and studems. : . L. secures student shention 1
- = ST B uses iichdursehOUBIeY 3
- - -+ € gives clear administrative direc- -1
- sons/none needed
d. maintaing appropriste sesting/ 1
grouping
0. has maieriale/aide/tacliities ready 1
) Exceptional Suality 3
4. Maximizes amount of time avallable for instruction. & begins promptiy/avolds waste at end 1
b. implements appropriate sequence of 1
u:MoQ ..
€. maintaine appropriste pace 1
d. malntaine focus |
0. keeps students engaged 1
Exceptional Quality 3
5. Manages student behavior. a. specifies expectations for behavior/ 1
— none needed
b. prevents ofi<ask behaviorinone 1
needed
- - .- . €. redirecta/stops .oropriate/c.srupr
behaviorinone needed
d. applies rules consistently and fair. 1
tyinone needed
o. reinforces behavior appropriately 1
Exceptional Ouality 3
FOR EVALUATION RECORD
DOM/.N CREDIT TOTAL
(SE « EQ)
lll. Presentation of Subject Matter . : -
6. Teaches for cognitive, atfective, and/or psychomotor lear- & begine with appropriate Introduction 1
ning and transter. b. presents information in apprepiate 1
sequence

C. relates content 10 prior/iuture Jsaming 1

d. defines/describes Conoepts: sillis, st
Rudes, interests

0. oladorates oritical sttridutes

{. stresses generalization/principle/rule

0. provides for appiication

A. closes Instruction appropriately

Exceptional Quality 3
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. Presentation of Subject Matter (continued) ssi

Came o. vses Sccyrpte language
{. demonsirates written skills

7. Uses effective communication skills. 8. makes no significant errors !
b, explains contentask(s) clearly 1

. - i C. stresses mporant points/dimensions 1

T Gsee correct grammar 1

1

1

w. —Fxceptionsl Quality 3

FOR EVALUATION RECORD
OOMAIN CREDIT TOTAL

V. Learning Environment (SE + EQ)

8. Uses strategies 10 motivate students for leaming. 8. relates content 10 interests/ 1
oxpatiencesd -

b. emphasizes value/imponance of ‘9
activitylcontent

c. reinforces/praises efforts '

d. chaflenges students 1

- Excaptionsl Quelity 3

avolds sarcasm/negative criticism
estabiishes climate of courtesy
sncoursQes slow/reluctant students
. establishes and maintaing positive
fappont

9. Mairtains supportive environment.

anpoe
- - - -

Exceptional Quality 3

FOR EVALUATION RECORD
J— OOMAIN ZREDIT TOTAL

(SE + €EQ)
V. Professional Growty and Responsibllities

10. Pians for and engages in professional deveiopment. . 8. progresses in growth requirements of 1

— - none needed

C. stays current in content tavght

€. Mays current in instructionsi 1
methodology ’




V. Professional Growth and Responsibliities
(continued)

11. interacts and communicates with parents.

Toacher

————— s

o inittates coOmmunications with perents 1
a8 appropriste
b. conduct conferences with parents in 1
— e weng00OMdANce with focal policy -
€. reports student progress 1o parents 1
"'d maintains confidentiality !

12. Compiles with
requirements.

policies, oporating procedures, and

13. Promotes ud evaluates student growth,

a. foliows TEA requiremenits 1
b. foliows district/campus policies/ 1
procedures

participates in goal-setting
plans’ instruction
documents progress
maintains records

fopor . 99 -

seapnos
- ) e - -

FOR EVALUATION RECORD

DOMAIN CREDIT TOTAL

"~ Teacher Signature/Date Received

Appraiser Signature/Oate Compieted OR

“Date of Con’erence
M any)

— ———
Teacher Si ature/Date Received

Q

Appraiser Signature/Date Compieted  ER

P~
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W . e of the tescher indicates that he/she has reviewsd and received & copy of this recorc.)

Date of Conterence
(it any)




" COMPARISON AND CONVERSION OF 1986 VERSION TO 1987 VERSION OF
THE TEXAS TEACHER APPRAISAL SYSTEM (TTAS)

SECTIONS 1 through 4

SECTION 5

SECTIUN
SECTION

SECTION

SECTIUN
SECTION

SECTION
SFCTIVUN
SECTION
SECTION

6
7

10

11
12
13
14

1986
DELETE d
DELETE Se
5f
5¢

equivalent in both editions (versions)

DELETE 7b
lc
7d

DELETE 7e
Ba

DELETE 8b
8¢
8d°

9 (1986 VERSION)

(1986 VERSION)
DELETE 1ud

(1986 VERSION)
11986 VERSION)
(1986 VERSION)
(1986 VERSIUN)

becomes
becomes

becomes
becomes

becomes

becomes
becomes

1987

5d
S5e

7a

7b
1c

7d

le
7f

equivalent in both editions (versions)

becomes SECTIUN 8 (1987 VERSION)

becomes SECTION 9 (1987 VERSION)
(86 version)

becomnes
becomes
becomes

becomes

dg]
oy

SECTION
SECTION
SECTION
SECTION

10 (1987 VERSION)
11 (1987 VERSION)
12 (1987 VERSION)
13 (1987 VERSION)
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Student Questionnaire About The Teacher and The Class

DIRECTIONS

This is a questionnaire consisting of 46 items which has been
developed to determine your opinion and feelings about the
instruction provided in this course by the teacher. Please
respond to all items by shading in your choice in the designated
place on the answer sheet. Use the following answer key to
respond to all items.

'

- Strongly agree
- Agree
- Undecided
- Disagree
- Strongly disagree

moOw>»

EXAMPLE
50. The content studied in this course is difficult

e O @ OO0 ®

Suppose the student agrees with this statement, he would then
shade in B for item 50.

1. The teacher encourages students to participate in class rather
than just listen.

2. The teacher instructs using more than one approach, that 1s,
large group, small group and to individuals.

3. The teacher encourages and calls on non-volunteers to
participate in class.

4. The teacher provides time for students to respond to
instructional questions.

The teacher instructs the class at an appropriate level, not
too difficult and not too easy.

6. The teacher communicates to students what they are to learn as
a result of the lesson.

7. The teacher asks students to demonstrate they know the
material in a lesson.

8. The teacher tells students when their answers are correct and
complete.

9. The teacher reteaches a topic a different way if the class
does not understand.

10. The teacher gains studenc attention before directions are

given for a class activity.

l1l. The teacher distributes and collects class materials
efficiently not wasting ciass time.

12. The teacher gives clear directions for classroom procedures
and routines.

13. The teacher has materials, equipment, and the laboratory ready
when class begins.

14. The teacher always begins class promptly.
15. The teacher avoids wasting time at the end of the period.

16. The teacher makes sure that activities occur in a sequence
that makes learning easy.

17. The teacher maintains proper pace with the lessons that is,
the lessons do not drag or seem to be hurried. )




ERIC

Aruitoxt provided by Eic:

1s.

19.

20,

21.

22.

23.

24.

25.

26.
27.

28.

29.

30.

31.

32.

33.

34.
35.

36.

37.

38.

39.

40.
41.
42.
43.

4“.
45.
46.

The teacher stays on the topic.

The teacher explains expectations for class behavior.

The teache: identifies students who are doing something other
than the assigned task and guides them back to their class
work.

The teacher applies the conduct rules ot class fairly and
consistently to all class members.

The teacher offers praise to the class #nd to 1ndividuals when
behavior is appropriate.

The teacher begins class by directing student attcntion to the
purpose of the activity.

The teacher relates the content of the lesson to previous
lessons or experience.

The teacher introduces topics with clear delinitions or
descriptions of the new information.

The teacher uses clear examples to explain new ideas.

The teacher often stresses the principles which relate the
terms to one another.

The teacher provides opportunities to apply rules or
principles in new problems and situations.

The teacher summarizes the main points of a lesson at the end
of the period.

The teacher exhibits mastery of the course content.

The teacher uyses words and vocabulary to explain the content
in a way that is understandable.

The teacher stresses the important points of content in a
lesson.

The teacher will explain some point again after students
indicate they do not understand.

The teacher uses correct grammar in speaking and writing.
The teacher pronounces worcs correctly and clearly.

The teacher does not overuse vague terms 1n speaking and
writing.

The teacher relates class content to student interests.

The teacher emphasizes the value of the content or lesson to
students.

The teacher communicates an awareness and appre .iation of
student effort and progress.

The teacher challenges students to succeed at difficult tasks.
The teacher avoids sarcasm and negative ciriticism to students.
The teacher listens to and responds to student questions.

The teacher requires that students listen to each other in
class discussions and encourages cooperation and courtesy.

The teacher praises gtudents for specific performances.
The teacher relates to students in a pleasant manner.

T:; teacher asks questions in class and on tests which make me
t nk.




NABT/NSTA High School Biology Examination ~ Version 1987 B

This examination was prepared by members of the high schodl biology examination development
committee appointed by the National Association of Biology Teachers and the National Science
Teachers Association.

High School Biology Examination Development Committee

Jane Abbott, Englewood, NJ

Kenneth Bingman, Shawnee Mission, KS
Alan McCormack, Laramie, WY

Joseph Mclnerny, Colorado Springs, CO
Angelina Romano, Parlin, Nj

Barbara Schulz, Seattle, WA

Juliana Texley, Richmond, Ml

Sandra West, San Antonio, TX

George Zahrobsky, Glen Ellyn, IL

To the Student: An understanding of basic biological concepts 1s critical for vou tu be an effective aitizen 1n the global
biological community. The purpose of this test 1s to help you and your teacher evaluate your understanding You are
sharing this experience with other high school students across the nation Read the following seven directives betore
you begin this test. Good luck

1. DO NOT OPEN this examination booklet until you are asked to do so by your teacher

2. DO NOT WRITE anything in the examination booklet Your teacher v il provide you with an answer sheet and
scrap papet.

3. Copy the VERSION NUMBER at the top right of this page onto your a swer sheet

4. Each question has a single best answer. When you decide which answer is correct for a question, completely blacken
the corresponding space on the answer sheet with a soft pencil. Make a heavy black mark that completely fills the
space to record your answer. Mark only one answer for each question if you wish to change your answer,
completely erase the first mark.

5. This examination 1s divided into two sections. Do not proceed to the second section until your teacher tells you to do
SO

6. Your score on this examination is equal to the number of correct answers given It s to your advantage to answer
cvery question in the section assigned by your teacher

7. When you are instructed {0 stop working, put down your pencu, close this examination booklet, and await mstru. -
tions from your teacher.

All rights reserved. No part of this examination may be reproduced in any form or by any means without written
permission from NABT and NSTA.




Part ]

Ina multicellular animal, a cell is a unit of structure as
well as a uwit of

a. organ systems.
b. mutation.

¢. function.

d. natural selection.
€. meiosis.

The primary source of energy for living organisms on
carth is

a. sunlight.
b. water,

c. electricity.
d. gravity.
¢. oxygen.

An Unga is an imaginary animal with a large number
of hereditary traits that follow basic Mendelian prin-
ciples. The following is a drawing of an Unga.

QBN

A )

When a homozygous. long-eared Unga is crossed with
a short-eared one, all the offspring are medium-cared.
When a medium-eared Unga is crossed with a short-
cared one, what proportions would you predict for the
off .pring?

a. 100% medium-eared

b. 100% short-eared

¢. 50% long-eared, 509 medium-cared
d. 50% medium-eared, 50% short-cared
€. 50% long-eared, 50¢; short-eared

The human genes responsible for producing insulin
and human growth hormone have been successfully
iransplanted into bacteria (E. coli). The bacteria then
produce these human hormones. The fact that human
genes can function normally in bacteria is evidence
that all living organisms

a. have the same DNA code sequence.
b. have a universal DNA language.

¢. secrete the same hormenes.

d. are closely related structurally.

¢. reproduce similarly.

b Considering the function it performs, which part of
the heant would likely have the thickest walp

a. lcft ventricle

b. right ventricle

€. aona

d supenor vena cava
e. left atrium

6. A researcher ground up plants of the Sc./anaceae fam-
ily and tested them for mercury content. The most
reasonable hypothesis this researcher might be testing
would be that

a. greater exposure to sunlight will decrease the quan-
tity of mercury found in these plants.

b. leaves will contain more mercury than will roots.

¢. plants in this family do not require mercury.

d. some oecies of plants in this family take up more
mercury than others.

¢. increased amounts of mercury will improve the
growth rate of these plants.

Use the chart below to answer question 7

Flower Leaf Leat

Organism  Ciass Parts Form Venation Amangement
Pinnate

Bamboo |Monocots 3s Simple | Paraliei Whorlgd
Paimate

Sweetgum! Dicots 4-5s Simple Netted | Alternate
Horse Paimately

Chestnut | Dicots 4-5s | Compoung Netted | Opposite

Pmmt’ly 1

Ash Dicots 4-5s | Compouna | Netted Opposite

7. Hif you were 1o design a taxonomic key to identify and
distinguish between these plants, you could base this
key entirely on which charactenistic?

a. venation

b. flower parts

¢. leaf form

d. class

¢ leaf arrangement

10<
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The following paragraph descnbes a phenomenon.
Notice that certain parts are underlined. Each under-
lined part is one of the test questions. Your job is to
identify each of the underlined statements. The question
number is IN FRONT of the underlined statement.
Match the numbered phrase with the correct lettered
term. Answers may be used more than once.

(8) Thousands of birds migrate each year They

travel many miles to distant places and then return
to their original place. (9) It has long been a_mystery

how they find their way. Some biologists have sug-
gested that (10) the birds guide themselves by the
carth’s magnetic field.

KEY:

a. hypothesis d. deduction

b. problem ¢. interpretation of data
c. observation

. In the 1700s and early 1800s protists were not studied
as much as plants and animals, partly because

a. scientists did not know protists existed then.

b. protists were not interesting enough 1o study.

c. laws forbade the study of protists then.

d. people believed protists were the work of “evil
spirits.”

¢. instruments and techniques had not been developed
well enough to study prousts.

- When human red blood cells are placed in a 0.1% salt
solution, they swell and burst. Which of the following
modifications might prevent bursting?

a. Remove some of thc salt from the solution.
b. Remove some celis from the solution.

c. Add more salt to the solution.

d. Add more water to the solution.

¢. Add more cells to the solution.

. When plant tissues are boiled, their enzymes cease to
function. That is because

a, enzymes work only in living cells.

b. the activation energy becomes greater than the heat
of reaction.

c. the substrate molecules are moving 100 fast to react.

d. some bonds holding the enzyme’s special shape are
broken.

¢. the reverse reaction becomes more rapid than the
forward reaction.

Page 3

14 The genetic code in DNA is written in the sequence of

a. phosphate groups

b. nbose molecules

c. deoxyribose molecules.
d. carboxyl groups

¢. nucleotide bases.

The huimau fossil record indicates that

a. humans and dinosaurs lived at the same time.

b. humans and apes had a common ancestor.

c. hiumans descended directly from monkeys

d. humans are more closely related to orangutans than
to chimpanzees.

¢. the sequence of human evolution is completely
known to scientists.

Some biologists are measuring the O, consumption of
a lizard and a field mouse of similar size. They slowly
lower the temperature from 30° Celsius to 20° Celsius.
What can you predict about the oxygen intake of
thesc animals?

a. 8oth animals will decrease oxygen intake as the
temperature decreases.

b. Neither animal will take in oxygen.

c. The lizard will use less oxygen and the mouse will
use more as the temperature drops.

d. Both animals will increase oxygen intake as the
temperature goes down.

¢. The lizard will use more oxygen and the mouse will
use less as the temperature drops.

. C~nsumers depend upon producers for their energy.

The energy trapped by producers is

a. used by consumers only.

b. totally used by producers themselves
¢. not used by cor.cumers.

d. partially available to consumers.

¢. totally available to consumers

. Organisms are often classified on the basis of struc-

tural similarities. Thesc similarities show the degree of
velatedness. Which of the following groups of organ-
isms includes those that are most closely related?

a. whale, penguin, octopus, squid
b. fish, crayfish, starfish, jellyfish
c. human, bird, lizard, salamander
d. horse, dog, cat. mouse

¢. spider, ant, crayfish, centipede

Go on to next page
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19. When testing the effect of a reward on the ability of
mice 10 complete a maze in the shortest period of time.
the control group should be

a. a group of mice aiready trained to know the mave

b. a group of mice never tested in the maze.

¢. a group of mice given no reward for completing the
maze.

d a group of mice given a reward fo completing the
maze.

¢. a group of mice randomly given a reward or not
given a reward for completing the maze.

. In humans, birth defects occur in approximately 6
percent of all births The rate of birth defects js |
percent in natural pregnancies that are initiated by
frozen sperm. Which hypothesis best accounts for this
difference?

a. A high proportion of abr.ormal sperm is killed by
freezing.

b. Freezing causes healthy sperm to move more slowly.

c. The freezing process ensures that egg implantation
will occur.

d. A high proportion of normal sperm is killed by
freezing.

e. In this process doctors implant only healthy devel-
oping eggs.

Refer to the diagram and information below for questions

21 and 22.
AGAR CUBES SIZE
} 05 mm on a side
)] . mm on a side

m .2 mm on a side
v 4 mmon aside
\% 8 mm on aside

Surface area of a cute -
surfaces
Volume of a cube = length x width x height

length = width x number of

21. In which agar cube would diffusion of vital substances
be most efficient?

a lll
b. IV
cll

d. |l
eV

g

23.

24.

25.

26.

164

ra
-~

Which of the following is most important when con-
sidering efficiency of diffusion of materials into cells

for cell survival

a. type
b. surface area/ volume ratio

¢ weight
d. surface grea
¢. volume

A cnmson maple is a tree that has red leaves through-
out the year. Which one of the following statements is
correct?

a. Photosynthesis does not take place in the leaves of
the crimson maple.

b. The crimson maple must obtain its food from the
soil in which it grows.

¢ The maple must get energy from stored food 1n its
roots.

d. The maple has chlorophyll, but the chlorophyll 1s
masked by red pigment

¢. The maple must be more closely related to the red
algae (Rhodophyta) than to other maples

Albimism 1s the lack of pigment in the skin and hair
This trait is recessive to normal pigmentation. A male
albino mates with a normally-pigmented female They
have an albino son. Based on that information. onc
can be certain that

a albinism is an X-linked trait -

b. the female parent is homozvgous

c. the femalc parent 15 heterozygous

d. the male parent is heterozygous.

¢. the offspring exhibits nondisjunction

Mitochondria c~ntain their own DNA This indicates
thai mitochondria might be

a. used in studies of the behavior of sced plants
b. involved in secretion.

¢. the suicide sacs of the cell

d. capable of making their own food

¢. descended from ancient proharyoics

The principle of division of labor in multicellular
organisms involves the

a. growth of more cells to do the work required.
b. production of cells that have different functions
¢. competition of organisms.

1. production of only one type of cell.

e. production of varied agricultural crops.
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27. Astudent found a particular pond community to con-
sist primarily of turtle, bass. snail. &lgae. and fungi
populations. The producer in this community would

Pe the

a. turtle
b. fungi.
c. snail.
d. algae.
¢. bass.

28. The bat is a small, flying. warm blooded animal with
fur. Of the following. the closest relative of the bat is
the

a. ostrich.
b. robin.
c. rat.

d. crow.

€. penguin.

29. Which of the following is NOT a major function of
genetic counselors?

a. finding sources of medical help

b. explaining the - ic basis for different genetic
conditions

¢. drawing family pedigrees

d. telling couples that they must not have children

¢ shcwing how traits are inherited

30. A .iudent covered one leaf of a healthy geranium
plant tightly with black paper and tape. After two
days in a sunny greenhouse. two leaves were removed
from the plant—one that had not been ~overed and

the one that had been. The leaves were genily boiled in -

alcohol 10 remove their chlorophyll. lodins was ap-
plied to both leaves to detect the presence of starch.
Which results would you expect?

a. The iodine would react with leaf enzymes to form
starch.

b. The uncovered leaf would contain more starch than
the covered leaf.

¢. Neither leaf would show the presence of starch.

d. Both leaves weuld show the presence of starch.

¢. The covered leaf would contain more starch than
the uncovered leaf.

3l

32
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Color blindness is an X-linked recessive condition.
Which parental genotypes below would result in chil-
dren who are all normal daughters and ali color-blind
sons? (B = allele for normal color vision, b = allele for
color blindness.)

a X®X" X‘y |
b. X°¥t XY |
c. XBx® X'y
d X®x" Xx°By
e XXt X"Y

The production of a small number of eggs is usually
associated with

a. hermaphrodism.

b asexual reproduction.

c. internal fertilization.

d external fertifization in amphibians.
¢. external fertilization in fish.

Binocular 'sion and the overlapping of the visual
fields of t th eyvs enable people 10

a. have peripheral vision.

b. have mosaic vision.

c. have depth perception.

d. distinguish colors.

¢. see in the dark and in very dim' light.

After a recent California earthquake. a new outcrop of
granite emerged in a forest area. The first organisms to
pioncer this rocky area would probably be

a. lichen.

b. beach willows.
c. liverworts.

d. ferns.

€. grasses

. A reporter wrote: “We are lucky that heart disease 1s

not a dominant disorder. or evervone would have it by
now ~ The reporter has made an error by assuming
that

a. heart disease might be inherited as a single-gene
disorder

b. human populations follow the laws of heredity.

C. recessive traits are aiways weak.

d. dominant genes eventually become the most fre-
quent genes in a population.

¢. heart disease 1s a major cause of death in the U.S.A.

Go on to next page
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known blood types of its members. What is Joe's

probable genotype?
Mother Father
Type O
Joe Sue
Type A Type B

a. homozygous QO
b. heterozygous AB
¢. heterozygous AQ
d. heterozygous BO
¢. homozygous AA

37. A biologist in the 1800s found two forms of mice in a
valley: those that had slight toe webbing, and those
that had no toe webbing. The damming of a river in
1900 made much of this mouse habitat marshy. Re-
search today shows that the large majority of mice in
the valley have webbed toes. Very few. if any, of the
non-webbed variety can be located. Which statement
best explains the observed change in the mouse
population?

a. The presence of webbed toes in mice is controlled
by more than one gene.

b. Non-webbed mice grew webbing on their feet be-
cause it helped them to run and move in the watery
environment.

¢. Because the mice ran in the marshy conditions,
most of them developed the webbed trait, which is
controlled by a recessive gene.

d. Dampness in the mouse habitat increased the rate
of mutation in the mouse population.

¢. Mice with toe webbing survived at a higher rate,
and reproduced more frequertly than did the non-
webbed form of the mice.

38. An 8 g water lily was placed in a 100-liter aquarium
filled with spring water. The aquarium was lighied
with a fluorescent lamp, kept at room temperature,
and air was bubbled through the water. Water was
replaced as it evaporated. After four weeks, the water
lily kad grown to 20 g. Where did the additional plant
mass come from?

a. both the air and the water

b. the air alone

c. the minerals in the spring water

d. the water, since it has more mass than the air
e. the light that was used

39. People who have red hair usually have freckles. This
can best be explained by

a. dominance.

b. independent assortment
c. polyploidy.

d. the law of segregation.
e. linkage.

40. The forelimbs of mammals contain an upper bone
called the humerus and two lower bones called the
ulna and radiuz These are found in niammals as
varied as the bat, the dog. humans, and the rat. This
skeletal arrangement is also found in prehistoric
mammals. The best interpretation for this similar
skeletal structure found in so many different mammals
1s that

a similar skeletal structure in these animals 1s due to
chance.

b. common ancestry of these animals gives them a
similar skeletal structure.

c. two bones in the lower forelimb are required to
support the single bone in the upper forelimb.

d. all mammals have this similar skeletal structure
because all mammals have identical genes.

e. similar use of the forelimbs in these animals has
resulted in a similar skeletal structure.

END OF PART]
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41. Viruses do not contain nbosomes Therefore. viruses

a. depend on a host organism to produce their protein.
b. do not contain genetic material

¢. are incapable of using proteins.

d. substitute carbohydrates for proteins.

¢. do not contain protein.

42. Fermentation (anaerobic respiration) is less efficient
than aerobic respiration because fermentation

a. requires the use of more enzymes than aerobic
respiration.

b. results in the formation of monosaccharides.

¢. does not convert as much chemical energy to ATP.

d. uses oxygen to form carbon dioxide but not water.

¢. releases greater amounts of energy as heat into the
environment.

43. In a certain species of animals, black fur (B) is domi-
nant and white fur (b) is recessive. The percentage of
white animals (bb) is 36 percent. According to the
Hardy-Weinberg Principle, the percentage of hetero-
zygous black animals would be

a. 249,
b. 487%.
c. 16%.
d. 36%.
e 647,

44. Sexual reproduction in organisms

a. produces equal numbers of males and females.
b. creates new combinations of alleles.

€. creates new genes.

d. allows for a method of separating species.

¢. is necessary for continuation of all species.

45. Plant leaves are often broad and flat. A possible benefit
of this shape is that it

a. facilitates conservation of water in leaf cells.

b. allows maximum penetration of sunhght to leaf
cells.

¢. promotes monosaccharide conversion to poly-
saccharides.

d. promotes distribution of sugars to the plant roots.

¢. serves to absorb CO, from the atmosphere.

10

46. In a typical ecosysizm everything cycles with the
exception of

a. oxygen.
b. nitrogen
c. water.
d energy

¢ carbon.
[}

47. Bacteria and blue-green algae are placed in the same
kingdom because

a. they have flagella.

b. they produce spores.

¢. they do not have nuclei.

d. they do not have cell walls.

¢. they have many small nucle

Refer to the following information for questions
48 and 49.

Two behavioral biologists were working with voung duchs
They made a cardboard model of a bird and suspended it
from a wire that was stretched between two trees. The
biologists remained hidden, but were ablc to mosve the
model along the wire in either direction. When the model
was moved to the left, it resembled a goose: when moved
to the right, it resembled a hawk.

The investigators moved this model within view of some
ducklings that had never seen any birds other than ducks
When the model was stationary. the ducklings showed no
alarm. When the model was pulled to the left. the duch-
lings showed no alarm. When it was pullea to the right. the
ducklings ran for cover.

48. Which of the following is true for this statement: Duch-
lings appear to depend on a combination of motion
and shape to distinguish between hawks and geesc.

a. No data are required to support this fact.

b The data tend to refute the statement

¢ The data neither support nor refutc the statement
d The data tend to support the statement

¢ The experimental design was poor

49. Which of the following is true for this statcment Duck-
lings appear to depend only upon motion to distin-
guish between hawks and geese.

a. The experimental design was poor.

b. The data tend to refute the statement

c. The data tend to support the statement.

d. The data neither support nor refute the statcment.
¢. No data are required to support this fact
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50. When rain passes through air pollutants such as sulfur
dioxide, acid rain falls. The biological effect may be

a lowered pH in ponds, inactivating certain enzymes.

b. raised pH in ponds. encouraging the growth of
weedy pollutants.

c. raised pH in ponds. causing breakdown of cell
membranes.

¢ towered pH4 in ponds, killing a!l 'iving organisms.

e. nestralization of pond water, causing dissolved
oxygen to be depleted.

51. Cell membranes

a. contain proteins that actively transport some sub-
stances across the membrane.

b. contain DNA.

c. allow everything exceot fat-soluble substances to
enter the cell.

d. are built through the activity of mitochondria.

¢. are made of cellulose and give form to the cell.

Use the graph b-low to answer questions 52 and
53.

52. This graph represents the activity 9f enzymes A and B.
Each is found in the human body. Bsth break down
food substances. Temperature, enzyme concentration.
and substrate concentration remain constant.

Rate of Enzyme Reaction

8| A B
Minutes 6 3
Comp?elion 4 ’ :
2
0 i *\— L .,
1 23 45456 78 910111213

pH

Which conclusion is most consistent with the dat ?

a. Neither enzyme could function in the stomach.
b. Both enzymes could functior “~ the mouth.

¢. Enzyme A is probably found in the stomach.
d. Enzyme B is probably found in the stomach.
e. Enzyme A is probably found in the mouth.

10;

53.

S5.

56.

ral
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Which of the foliowing is the independent variable in
the graph?

a. time

b. pH

¢ rate of reaction

d. enzyme concentrav:on

¢. temperature
]

One major function of meiosis is to

a. maintain a constant chromosome number in the
species.

b. prevent genetic recombination.

¢. lower the rate of crossing-over among chfomosomes.

d. produce identical gametes.

e. produce mutations.

A mountain range divides a species into two popula-
tions. The environments on each side of this barrier
are different. After a considerable length of time, the
populations differ so much that they can no longer
interbreed. Thi- s an example of

a. convergent . olution.
b. homology.

¢. analogy.

d. divergent evolution.

e. Lamarckiau evolution.

During an operation, a surgeon removed the liquid
contents from the patient’s digestive tract. Lab analy-
sis revealed that the contents consisted of proteins,
peptides. complex lipids, vitamins, minerals, enzymes,
hydrochloric acid, and water. Which of the following
was the most likely site of the contents?

a. the pylorus of the stomach

b. the small intestip=

c. the ascending portion of the colon
d. the descerding portion of the colon
¢. the esophagus

Go on to next page
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57 The following graph represents a food web observed
in a desert area hetween 1963 and 1977. Observations
were made only within an arca of 10 square acres.

6263 64656667€86970717273747576 7778
Years

7,

Legend: coyotes
jackrabbits  ceeceee....
prairie 0ogS — e -
rattiesnakes wumwmwm
CIUMp Grass wesecsacs

What did the coyotes feed upon in this particular food
web?

a. prairie dogs

b. rattlesnakes

¢. apparently, none of the organisms shown here

d. jackrabbits

e. clump grass

58. Classification of an organism or group of organisms is
based upon certain characteristics such as bone struc-
tures. These characteristics have meaning to the per-
son doing the classification. Therefore, a taxonomic
classification is a(n)

a. fact.

b. interpretation.
¢. generalization.
d. theory.

¢. hypcihesis.

59. Intesting the ability of a mouse to go through a maze
in the shortest period of time, reward (food given to
the mouse) should take place

a. while the mozse is in the maze.

b. just after the mouse correctly completes the maze.

c. at the end of the experiment, three weeks after it
started.

d. before the mouse goes into the maze.

¢. at the end of the daily testing period with the mouse.

60. The pesticide DDT was used to control mosquito lar-
vae in a 100 acre lake. One year after the application,
fish species A had = DDT concentration of .0 mg/gm,
while fish species B had 0.1 mg/gm. This biological
magnification implies that

a. fish A eats fish B.

b. both are herbivores.
¢. both are carnivores.
d. both are omnivores.
e. fish B eats fish A.

61. The specialized function of a cell is best indicated by

a. the size of the nucleus.

b. the number and type of organelles.
¢. the structure of the cell membranes.
d. the size of ths cell.

¢. the absence of cell organelies.

62. Four test tubes were filled with distilled water. An
aquatic plant called Anacharis was placed in soine.
Sodium bicarbonate was added to some tubes as a
source of carbon dioxide. Some were placed in light,
others in dark.

Study the diagrams below. In which tube(s) would
you expect bubbles of oxygen to rise?

# #2 43 L0
light no light light no light

N
N1

(e )

\_/

Anacharis Anacharis Sodium
Sodium Sodium bicarbonate
bicarbonate bicarbonate

a. tubes 1, 2,and 4
b. tubes | and 3

¢. tubes 2and 3

d. tube 2

e. tube |

Anacharis
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63. A blue-flowered plant was cloned to produce plarts
with identical genetic make-ups. Clone A was grown
in a medium containing a small trace of a metallic ion.
Clone B was grown in the same medium without the
ion. Clone A produced blue flowers. Clone B pro-
duced white flowers The data indicate that in deter-
mining flower color
8. heredity and environment contribute the same

amount to gene expression.
b. environment affects the expression of certain genes.
¢. environment is more important than heredity.
d. heredity controls the environment.
e. heredity is more important than environment.

64. Fifty years ago, pileated woodpeckers avoided places
inhabited by humsns. As the human population ex-
panded, the number of woodpeckers decreased. Now
they live close to humans in many wooded, suburban
areas. Their population is growing in size. Which of
the following best explains this change?

a. Certain woodpeckers learned not to fear humans
and taught their offspring that way of life.

b. Individual birds evolved a more trusting lifestyle.

¢. The woodpeckers learned to live with humans.

d. The birds in the population who were not afraid of
humans reproduced more successfully than those
who werz,

¢. Woodpeckers have no competition in wooded,
suburban areas.

65. Gr-wth in plants, in contrast to growth in animals,

a. requires energy.

b. occurs in sunlight only.

c. proceeds at a uniform rate throughout the entire
plant body.

d. proceeds only in certain regions of the plant.

¢. proceeds only during photosynthesis.

66. A food chain for a prairie could be as follows: grass,
rabbit, snake, hawk. The snake represents which of
the following?

a. autetroph

b. third-order consumer
¢. second-order consumer
d. herbivore

¢. first-order consumer

Page 11

67. Sitta carolinensis and Sitta pygmaea are scientific
names of two living things. Which of the following is

NOT true of these two organisms?

a. They are in the same order.
b. They are in the same phylum.
c. They are in the same species.
d. Thgy arein the same genus

¢. They are in the same family.

Light :_'5: n

oat coleoptile seedling

68. When the plant above is exposed to light from the Jeft
side, you would expect the plant tc grow

a. to the left, due to positive phototropism.
b. to the right, due to negative phototropism.
c. to the right, due to negative geotropism.

d. straight up, due to negative geotropism.

¢. straight up, due to positive phototropism.

Questions 69 and 70 are based on the following
information.

The enzyme EcoR1 cuts DNA only when it recognizes the
following sequence:

cut

G|l A A T T C

C T T A AlG
cut

A = adenine
T = thymine
G = guanine
C = cytosine

A specialist in genetic engineering is working with a segment
of DNA that is 500 bases long. The sequence above occurs
twice: from bases 250 through 255: and from bases 315
through 320.

69. If the genetic engineer digests this DNA with EcoR1.
how many DNA fragments shorter than 500 bases will

resujt?

al
b. 2

"¢ none
d3
(N )

Go on to next page




Page 12

70 By using enzymes such as EcoRl. genetic engineers can

AR

now

a. repair abriormal genes in humans

b. insert DNA from one orgamism into the DNA of
another organism

c. fuse together cells itom different organisms.

d. determine the sequence of bases in the entire human
genome

e. cure selected genetic disorders.

A cell biologist hypothesized that the nucleus of a cell
is necessary for cell life. She removed nuclei from a
number of cells. compared them to a conirol group of
cells with nuclei. and collected the following data:

Number of Cells Still Alive

Days After Without With
Removing Nucleus Nucleus Nucleus
1 31 79
2 62 78
3 20 77
4 0 74
15 67
30 65

72.

73.

Based on those data. the biologist would reasonably
conclude that a ce!l

a. needs a nucleus to reproduce

b. needs a nucleus tu survive more than a few day
c. can live only ont day without a nucleus

d. cannot divide without a nuclcus

¢. cannot live withcut a nucleus

Cells complete the release of energy from glucose and
its storage in ATP in organelles called mitochondria.
Knowing this fuuction. we might hypothesize that
mitochondria will be

a. most numerous in cells that arc least active.
b. most numerous in dead cells.

€. most numerous in <ells that are most active.
d. more numerous in cells used for cxcretion.
¢. more numerous in cells that digest food.

There are many shades of human skin color between
light and dark. Therefore we could assume that

a. light people have more dominant genes than dark
peopl-.

b. the population contains large numbers of dark genes.

¢. the differences in <kin color are due to mutations in
a pair of genes.

d. there is more than one pair of genes for skin color.

. one gene is completely dominant over the other.

74

5.

76.

7.

The grasslands of Australia and the grasslands of
South America are similar habitats The organism
living in these two areas often have different «.ncestry.
but are sometimes similar in appearance and in therr
behavior patterns How can we account for this’

a Natural selecuon favors only a few structurai and
bchauoral. patterns.

b Adaptations to similar environments will sometimes
result in similar appearance and behavior.

c. The orgunisms in these areas are closely related

d. Similar patterns of behavior and appearsnce are
only accidental.

¢. Similar patterns of behavior and appearance are
due to interpretations of biologists

In response to environmental conditions. mans hzards
can spread their ribs. flatten their bodies. and orient
themselves so their bodies are at night angles to the
sun. What does this behavior accomplsh?

a. ltincreases the surface area exposed 1o the sun and
lowers body temperature.

b. ltdecreases the surface arca exposed to the sun and
raises body temperature.

¢. lt decreases ihe surface area exposed to the sun and
lowers body temperature.

d. The body temperature remains the same.

¢. ltincreases the surface area exposed to the sun and
raises body temperature.

Euglena contain chloroplasts and normally require
hght. But microbiologists have successfully grown
euglena in the dark in cultures to which simple sugars
have been added. This implies that

a. euglena are descended from heterotrophic ancestors.

b. euglena should be classified as animals

¢. chloroplasts do not need hight to function.

d. euglena contain enzymes for both autotrophic and
heterotrophic metabolism.

¢. euglena are not capable of photosynthews

The most 1mportant result of mitosis is that it ensures

a. the control of cellular processes by D\A

b. the movement of raw materials from the cxtoplasm
to the nucleus.

¢. genetic continuity from one cell to the noxt

d. that RNA will form from DNA.

<o — —— ¢ that_variation_will occur_in_the new cells—— — .

11¢
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78 Glossopieris is an extinct seed fern that lived during
the Paleozoic era, 275-600 million years ago. Fossils
of Glossopteris are found in India and in South Africa.
Which 1s the best hypothesis for the presence of
Glossopteris on both continents?

a. Large insects transported Glossopterss from South
*  Africa to India

b. Humans transporied Glossopreris from India '~
South Africa

¢. Glossopteris evolved independently on both
continents.

d. South Africa and India were once joined together.

¢. Glossopteris seeds are adapted to travel in the open
ocean

79. 1f a mutation occurs in a segment of a DNA molecule. .
it is reasonable tv conclude that

a. the mRNA would also be aitered.

b. the mutation is helpful to the organism.
c. the tRNA would be unchanged.

d. enzyme synthesis is unchanged.

¢. protein synthesis is unchanged.

80. The growth of bacterial populations resistant to anti-
biotics results from

a. creation of new bacterial strains by the anubiotics
themselves.

b. the unsafe use of anubiotics by health-care pro-
fess onals.

¢. selection of naturally-occurring resistant strains.

d. a change in the strength of the anubiotics

¢ the needs of the bacteria.

END OF PART 11
END OF EXAMINATION




TEST DIRECTIONS

Please use only the No. 2 pencil provided. (A pencil
sharpener is available should you need it.)

Please do not make marks on the test booflet. Blank paper
is available for any w»geratch” work that you wish to do.

The attached test booklet contains 64 multiple-choice
items. Each item presents four responses; exactly one of
the four is the correct answer.

Read each item carefully, and select the response that you
believe to be correct. On the electronic response sheet
provided, fill in the oval which represents your choice of
a response of "A%, »g*, "C", or "D" as illustrated below.
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10e0oD®DD®
le®oOO®O
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In order to ensure that your electronic response sheet will
be scored correctly, be careful to do the following.

**+ Record only one response for each item.
++ Make heavy marks that completely fill the oval.
++ Erase c.eanly any answers you wish to change.

++ Make no stray marks on the sheet.

On pages 1 and 2 of the test booklet are a Measurement
Conversion Table and a Table of Geometric Formulas to
which you may refer at any time during the test.




CONVERSION TABLE

METRIC LENGTH

1 kilometer = 1000 meters
1 meter = 100 centimeters
1 centimeter = 10 millimeters

METRIC AREA

1 square kilometer = 1,000,000 square meters
1 square meter = 10,000 square centimeters
1 square centimetar = 160 square millimeters

METRIC
VOLUME AND CAPACITY

1 liter = 1000 milliliters

METRIC
WEIGHT AND MASS
]l klegram = 1000 grams
l gram = 1000 milligrams
15
o Page 1

CUSTOMARY LENGTH

1 mile = 1760 yards
1 mile = 5280 feet
1 yard = 3 feet

i foot = 12 inches

CUSTOMARY AREA

1 square yard = 9 squace feet
1 square foot = 144 square inches

CUSTOMARY
VOLUME AND CAPACITY

1 gallon < 4 quarts
1 quart = 2 pints

lpint =2cups
lcup =8 cunces
CUSTOMARY

WEIGHT AND MASS

1 pound = 16 ounces

108
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GEOMETRIC FIGURES AND FORMULAS

Circle

2
area & nr

¢ wheren = 3.14
circumference = 2ar (or =d)
r = radius length
d = diameter length

Cylinder

volume =%r h

wheren = 3.14

r = radius length

h h = height of cylinder

Rectangular Frism

volume
h volume

length x width x height
1wh

136
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Solve and simplify the follcwing problem.

1 4911 4 4l =
58 + 14 + 4

2

A) 101_2 .
B) 107

) 10l

P) 102

Select the set of numbers that is correctly ordered from
least to greatest.

A) -18, -lo0, O, 5
B) 002, 0018, 00076' 0.093
c) -0, -20, 20, 40

p) -25, -8, 5, O

Round 48.4 tc the nearest whole number.

A) 47
B) 48
C) 49
D) 50

3
Multiplying a number by 8 is equivalent to taking which of the
following percents of that number?

A). 2.67% e el e
B) 3.75%
c) 3.8% .

11

D) 37.5%




5.

Computing 18.3% of a number is equivalent to multiplying that |
number by which of the following?

A) 0.183

B) 1l.83 .
C) 183

D) 1830

what is the whole number equivalent of 307

A) O
B) 1
<y 3

D) It is undefined.

Chris is buying a camera on lay-away. She has made three payments
of $i2.45. The full price of the camera (including the lay-away
service charge and tax) is $55.00. How mucl does Chris still owe
on the camera?

A) §$17.65
B) $27.65
C) §837.35
D) $42.55

Solve the following equation for the value of y.

29 = 3y + 6
A) 11
3
B) 22
- 3. 3
c) 23
3 1M1
D) 35 116
3




9.

10.

11.

8zave and simplify the fcllowing problem.

1.5
3276
A 55
212 '
B) L1
22
C) 3__2
12
D) 3,1;
P4

What is the length of side BA?

B
A) 9 ft
B) 12 ft 15 ft
C) 13.5 ft
D) 27 ft c (1,

12 ft

Solve and simplify the following problem.

5 _ .2
25 x 22 =
8 * “s
A Ll
4
B) . 1
‘13

C)

Ly

Page 5
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l2.

13.

14.

It takes 5 gallons of paint to cover 2 large cars. How many
gallons of paint are needed to cover 14 large cars?

A) 25 gallons
B) 30 gallons
C) 35 gallons
D) 170 gallons

A special metal alloy is analyzed and found to be a mixture
of lead, copper, and silver. Listed below are the masses
of these elements found in a sample.

Type of Metal Total Mass Found in Sample
Lead 4.9 grams
Copper 3.4 grams
Silver 1.7 grams

What percent of the sample is silver?

A) 1.7%
B) 3.4%
C) 17%
D) 34%

A picture has an area of 576 square inches. Determine its
area in square feet.

A) 4 square feet
B) 24 square feet
C) 48 square feet

D) 288 square feet

120 - N3
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15. Pind the area of the rectangle below.

A)
B)
C)
D)

A)

B)

C)

D)

3.5 ft

$.3 8q ft
6.3 8q ft
10.6 sq ft
63 sq ft

part-time jobs.

Student

John
Craig
Kris
Ellen
Janet
$38.20
$47.75
$191.00

$955.00

1.8 ft '

16. Several students are comparing their weekly incomes from
What is the mean (average) amount of money
earned per week by the fcllowing five students?

Weekly Income
$38.00
$26.60
$33.60
$20.80
$72.00

11




17. Lisa’s cchool has 600 students. Next week the principa. plans
to select 30 students at random to answer a questionnaire.
what is the probability that Lisa will be asked to arnswer the

18.

questionnaire?
AL
600
B) _1
21
¢y 1
20
D) _1
19

Solve and simplify the following problem.

A)

C)

D)




19.

20.

Monthly Health Insurance Rates

Ccogcaphic Locations
Age “oup Sex
Acca | Arca 2 Arca )
i

Male $ 36.15 $ 40.70 $ 645.20

20-24
Female 42.60 47.95 $3.3%
Male 45.13% 51.05 56.175

25-30
Female 9.6 62.00 68.17Y
Malc 59.30 60.065 14.00

Ji-44
Female 67.20 15.15 84.1%

Ernest Johnson's birthday is next week. He will be 25 years
old. The table above shows the monthly rates charged by his
health insurance company. Assur:ing Ernest lives in Area 2,
by how much will his monthly insurance rate increase when he
turns 25 years old?

A) $10.35
B) §11.35
C) $14.05
D) §$51.05

Solve and simplify the following problem.

3

1

2

+%5

A) 4.3

3%

B) 92
9 - —

c) g1

8To
o

20
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21. Select the set of numbers that is correctly ordered from
least to greatest.
A) 0, 0.6, 0.07, 0.008
B) -1.3, =-2.6, 4.6, 7.5
c) 0.7, 0.71, 0.711, 0.702
D) -40, =-37.3, 45, 45.01
22. Round 775.3 to the nearest hundred.
A) 1700
B) 775
c) 780
D) 800
2
23. Multiplyin
the following percents of that number?
A) 2%
B) 4%
C) 20%
D) 408
24. Computing 46% of a number is equ
number by which of the following?
A) 0.46
B) 4.06
C) 4.6
D) 46

g a number by 5 is equivalent to taking which of

ivalent to multiplying that




B

25.

26.

27.

what is the whole number equivalent of 07?

A) O
B) 1
c) 17 '

D) 1t is undefined.

A neighborhood baseball team of 9 players bought 12 balls
at $3.75 each ~nd 7 bats at $13.95 each. What was the total
cost of the +1s and the bats?

A) $§15.85
B) §$17.70
C) §$142.65
D) $336.3¢C

Solve the following equation for the value of k.

1
=k = .
3 3.5
A) 0.5
B) 3.5

C) 4.2




Solve and simplify the following problem.

the measure of angle BAC?

B

35°

Solve and simplify the following problem.

28.
1
4
5
-6
A} ]
112
B) 1
12
C) -]
212
D) 1
23
29. What is
A) 30°
B) 120°
C) 130°
D) 300°
30.
5 ) .
§* 4
A) 1
33
B) 41l
31.8
Cl g2
‘18
D) 1
56

Page 12
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3l.

32.

33.

A gardener was told that she should apply 7 pounds of insecticide
for every 950 square feet of lawn. If her lawn has an area of
7600 square feet, what minimum amount of insecticide does she
need?

A) 49 pounds

B) 54 pounds

C) S6 pounds

D) 66.5 pounds

A car dealer wants to increase his sales by 5% over last

year's sales. If he sold 180 cars last year, how many
additional cars must he sell this year?

A) 9

B) 45
C) 90
D) 189

Maria purchased a roll of tape that has 5 yards 2 feet of tape
in it. How many feet of tape is this?

A) 15 feet
B) 17 feet
C) 52 feet
D) 62 feet

The Williams family has a garden in the shape of a right
triangle. The length of the sides of the garden which

form the right angle are 15 feet and 36 feet. The length

of the other side is 39 feet. In order to buy enough
fertilizer for the garden, they need to know how many square
feet are contained in it. Find the number of square feet

in the garden.

A) 270 sq fr

B) 292.5 sq ft

C) 540 sq ft 127

D) 702 sq ft

Page 13 120




36.

37.

The wheat yields (in bushels per acre) for a five-county
survey vere as follows: Akron County, 48; Bluefoot County,
5S1; Cole County, 62; Door County, 57; and Essex County, 62.
Determine the mean (average) of these wheat yields.

A) 56 bushels per acre

B) 57 bushels per acre

C) 62 bushels per acre

D) 70 bushels per acre

Sam bought 6 tickets in a raffle for a Thanksgiving turkey.
If a total of 420 tickets were sold for the raffle, what is
the probability of Sam's winning the turkey?

A) 1
420
B) _1
70
c) 1
69
D) 1
6

Solve and simplify the following problem.

2 . 4.2 =
3 415
A) _S
31
B) 1
6
C) 534
245
D) ¢l
65

Page 14
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3s.

39.

Semi~Annual Production Report

ol

10 /

S0 /
40 ]

Thousands ol Pounds

3o

-
-
=

-4-

-

-

Jen, Febd Mar. Apr. Mey June

What was the average production for February, March, and April?
A) 47.5 thousand pounds

B) 50 thousand pounds

C) 75 thousand pounds

D) 150 thousand pounds

Select the set of numbers that is correctly ordered from
least to greatest.

A) 983, 305, 827, 671
B) 7, 8, 9, 9.1
C) 43, 85' 95.6' -100

- - -~ -.-D) .14, 18, -24.1, -32.5 . e
i

125
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40.

41.

42.

43.

Round 33.852 to the nearest tenth.

A) 33.062

B) 33.8

c) 33.85 .
D) 33.9

Courtney pays her parents for her long-distance telephone
calls. Por calling Dallas, she was charged $.45 per
minute for the first five minutes; each additional minute
cost $.30. The total charge for the call was $6.75. How
long did she speak?

A) 9 minutes

B) 15 minutes

C) 20 minutes

D) 21 minutes

wWhat is the whole number egquivalent of 00>

a) 0
B) 1
C) 10

D) It is undefined.

Solve the following equation for the value of g.

l12g + 0.8 = 8

A) 0.6
B) 6

C) 19.2
D) '20.8
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44.

45.

46.

47.

Determine the measure of angle XSY.

A) 340

B) 56° '
c) 146° X

D) 326°

Mr. Ramos can make 7 batches of doughnuts in 3 hours. If he
needs 21 batches of doughnuts, how long will he need to work?

A) 9 hours
B) 21 hours
C) 63 hours

D) 147 hours

Representatives of a local college reported that 40% of the
applicants were accepted for the coming year. If 2600
students applied, how many were accepted?

A) 65
B) 104
C) 1040
D) 1240

Determine the volume of a water tank that is in the
shape of a right circular cylinder. The tank is
20.0 feet high and has a radius of 10.0 feet.

A) 200 T or 628 cu ft

B) 400 = or 1256 cu ft

C) 500 % or 1570 cu ft

D) 2000 % or 6280 cu ft

Page 17
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48.

49.

50.

A jar of jam is labeled as having a mass of 480 grams.

How many kilograms is this?

A) 0.48 kilograms

B) 3 kilograms

C) 30 kilograms

D) 4800 kilograms :

The points scored by the Seacrest High School football
team during the beginning of last year's season were as

follows:

What was the mean (average) number of points scored?

A) O points
B) 16 points
C) 17 points

D) 20 points

12, 20,

0, 31, 17

In a certain game, players must answer trivia questions that

are written on

wWhat is the probability that you

A) 1
6

B)

F N

cards. Each card has a single question.
it is your turn to draw a card, the deck contains:

30 questions
15 questions
45 questions
90 questions

e i

about science
about sports
about art
about history

Page 18
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52.

Daily High Temperatures

36

324

28 4

Tempoerature In Degrees Fahrenhett

What is the average high temperature for Monday through Friday?

A) 20 degrees lahrenheit

B) 20.8 degrees Fahrenheit

C) 25 degrees Fahrenheit

D) 104 degrees Fahrenheit

Select the set of numbers that is correctly ordered from
least to greatest.

A) "4.50 "4.320 Or 14

B) 9.8, 9.86, 9.9, 0.10

. C)_21, 29, 26, 40

D) 6.4, 6.25, 6.327, 6.489

~

Ju

Page 19




53.

54.

55.

56.

Round 0.394 to the nearest hundredth.

A) 0.094
B) 0.39
c) 0.394 .
D) 0.40

One-fourth of the boys and one-fifth of the girls in the
eleventh grade participate in sports. There are 95 girls
and 104 boys in the eleventh grade. What is the total
number of eleventh grade students participating in sports?

A) 26
B) 44
C) 45
D) 154

what is the whole number equivalent of 100>

A) O
B) 1
C) 10

D) It is undefined.

Solve the following equation for the value of m.

7.2 = 4(m + .9)

A) 0.9

B) 1.575

c) 2.3

D) 9 N

134
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A)
B)

C)

D)

57. You are planning an after-game party.
parlor recommends that you purchase 2 large pizzas for every
7 people. What should you buy in order to feed 35 people?

5 pizzas
7 pizzas '
10 pizzas

14 pizzas

56. Of the 60 calves born on Mr. King's ranch this spring, 12
had white faces. What percent of the calves born this
spring had white faces?

A)
B)
C)

D)

5%
12%
20%

72%

59. Find the perimeter of the irregular shape. (All angles are
right angles.)

The owner of the pizza

2.5 ft
|
A) 41.5 ft
B) 56 ft
C) 77 ft
3 ft 24 ft
D) 96 ft
12 ft
135
O
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60. Mr. Simpson works at home and reports his hours to his
employer. On Tuesday, he worked u» three different
projects. The time he spent on each project is as follows:

Project A: 2 hours 35 minutes
Project B: 1 hour 28 minutes
Project C: 4 hours 45 minutes
wWha: is the total amount of time Mr. Simpson worked on Tuesday?
A) 7 hours 8 minutes
Bi 7 hours 48 minutes
C) 8 hours 8 minutes
D) 8 hours 48 minutes

6l. On certain days of the week, a runner records her best time
(in seconds) for the 100-meter dash. One week she records
the following times:

12.2, 12.6, 12.4, 12.2, 14.6
wWhat was the n2an (average) of the times she recorded that week?
A) 12.2 seconds
B) 12.4 seconds
C) 12.8 seconds
D) 64.0 seconds
62. The figures below are similar. What is the length of
side AB of the smaller figure?
A) 1 cm 9 cm
B) 3 cm
7 ¢ .
c) 5 cm " A e
12 ca p
cm
D) 6 cm 3 e\ ( ;
\]
4 ¢m
~n
150
)
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63. Non-Farm Workers

—2 TVrensportetion

Mining 1.1%

Construction

5 5%

’ 44a%

20 5%
Monufecturing /

231>

Wholesale -
Retall Seles

Finance

what total percentage of the non-farm work force is involved
in service, government, or wholesale-retail sales?

A) 37.5%
B) 44.9%
Ci ©9.9%
D) 62.5%
S e XY
Jy
; o
5 : Page 23
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64. At a school carnival, student teams compete at answering
matF matics problems. The winning team selects its prize
fro. a collection of identically shaped boxes. Each box
contains one prize, but the values of the prizes differ.

1l prize is worth $250

2 prizes are worth $100 each
4 prizes are worth $50 each
5 prizes are worth $25 each

What is the probability that a team will select a prize
worth more than $50?

A) 1
]
B) 1
3
c) _1
12
D) 5
7

136

- PagL 24

131




Physical Science Test

Directions: .

The following test consists of 40 multiple choice test items
addressing a number of topics in physical science. Each question has
four answer choices. Your tasks are to sclect the best answer then
f£ill in the answer sheet (blue sheet) with the appropriate letter.
Please use a pencil with soft lead.

Example
50. The chemical formula for water is:
A. NaCl
8. HC1
C. H20
D. CH,

Since the answer is C, shade in choice ¢ on the answer sheet for
item SU.

. DE® O OO
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What is the best piece of equipment to use to measure the mass of
a steel ball?

A. beaker '

B. triple beam balance
c. tongs
D. meter stick
2. When using electrical equipment, the safest procedure would be to:
A, take the equipment apart if it fails to operate.
B. work in a wet area.
C. yank the cord to unplug it.
D. check the electric cord tor breaks in the insulation betore
plugging it in.
3. if you were transported to the moon, which of the tollowiny would
change?
A. your mass
B. your weight
c. both
D. neither
4. The poles of two magnets are near each other and repel. The poles
could not be:
A. two north . »les
B. a north anu a south pole
c. two south poles
D. both A and C
5. The kinetic energy of a ball dropped trom a height of 25 meters 1s
greatest a. a height of _ meters.
A. 20
B. 10
c. 2
D. ac “uy height
6. The potential energ c: a ball dropped trom a height of 25 mecters
is least at a height of meters.
A, 20
B. 10
C. 2
D. at any height
7. The tendency of a moving object to Keep moving is called, - -

A. acceleration
B. resistance
C. velocity 133

. inertia 144




8. The unit for force is:

A. watt

B. joule .
C. newton

D. gram

9. Interpret the following graph:

Distance
Time
A. Represents a car accelerating.
B. Represents a car standing still.
C. Represents a car moving a constant speed.
D. Represents a car slowing down (decelerating).

lu. After weighing and measuring the height of several ditferent sized
stacks of pennies, we plotted the following graph of mass vs.
height. The graph shows that:

0 1 2 3 4 5 ¢ 7 8

Hewght (mm)
A. as the height increased the mass increased
B. as the mass increased the height decreased
C. as the mass decreased the height increased
D. as the height decreased the mass increased

11. Copper is used for wiring in homes because of its

A. electrical conductivity
B. brittleness

C. maleability

D. color

T2."The primary purpose of a machine is to:

A. multiply work

B. create energy

cC. multiply force -

D. creatc work 141 134




13. which of the following simple machines does a flight ot stairs

represent?

A. lever !
B. pulley

c. axle

D. inclined plane

14. Wwhich of the following is an explanation of why an electrician
wears insulated shoes?

A. The insulated shoes prevent the flow of electrons through
the electrician's body.

B. The insulated shoes allow for the flow of electrons throuygh
the electrician's body.

C. There is no source for electron flow.

D. Insulated shoes are more comfortable.

15. In the metric system, which of the following represents the unit

of length?

A. liter
B. gram

C. celsius
D. meter

16. Which lab procedure is unsafe?

A. point test tube away from people when heating
B. heating a closed container

c. set up equipment away from edge ot desk

D. handle poisonuus gases under the hood

17. Since acid is heavier than water, when mixing water and acid you

should

a, pour both at the same time and shake.

B. add water to the concentrated acid.

C. add concentrated acid slowly to the water.
D. never mix an acid with water.

18. Which of the following situations describes a chemical property?

A, melting point

B. boiling point

c. reacts with oxygen

D. density of an substance

19, A Change that produces a new substancd¥ with mew properties 1s?

A. ice melting

B. chemical

c. physical

D. water boiling ~
Qo 1‘1L4
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20. Which of the following is a physical change?

A. change from the liquid to the solid state.

B. when the composition of the material is changed.

C. changes involving the release of heat or light.

D. water decomposed by electricity into hydrogen and oxygen.

21. which compound does not belong?

B. NaOH
D. HC1

22. The compound NaCl is called:

A. sodium chloride

Be. calcium chloride
C. chlorine

D. silver chloride

23, which of the following elements does not belong with the others?

A. Magnesium
B. Copper

C. Chlorine
D. Silver

24. Two different powdered substances were observed. Substance A is
white, smooth, minute particles. Substance B is clear, rough,
square-shapec particles. 1his information could be used to

determine:

A. the name of Substance A is baking soda and Substance B is
sugar.

B. the physical characteristics of substance A and B

C. the chemical characteristics of substance A and B

L. the name of Substance A is flour and Substance B is salt
crystals.

25. The boiling point is the temperature at which a substance changes

from

A. solid to liquid

B. liquid co gas

C. solid to gas

D. liquid to solid
‘—"——‘——137—Tu—ftnd—the—ﬂeusfty—of—a—substanee—you—muse—kaow-i&s—mass_ané

A, volume

B. weight

C. composition

D. shape 1 &3
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the graph above to answer the following 3 questions.
Over how many days were the crystals observed?

A. 5 days
B. 10 days
c. 20 days
D. 15 days

Crystal 1 grew most rapidly during which time interval?
A, 0-5 days

B. 5-10 days

C. 10-15 days

D. 15-20 days

A conclusion from the data on the graph could be

A. crystal 1 and 2 grew at the same rate
B. crystal 2 grew the largest
cC. crystal 1 grew the largest
D. crystal 3 grew the largest

144
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jo.

31.

32.

33.

34.

35.

36.

An acid + base yields water +

——

A. base

B. acid '
C. salt

D. none of the above

One clear liquid and one red liquid are combined in a test tube.
The clear liquid floats on top of the red. You can definitely
conclude:

A. that one is an acid.

8. that the clear liquid is less dense than the red.
C. that the red liquid is less dense than the clear.
D. nothing.

A tin sample has a volume ot 10 mL and a mass of 35 grams. 1If the
formula for density is density = mass/volume, find the density of
tin.

A. 2.3 g/mL
B. 3.5 g/mL
C. 35 g/mL

D. 350 g/mL

When a physical change occurs,

A. the size of a substance may change.

B. the substance's identity remains the same.
c. a new substance is formed.

D. answers A and B are correct.

If something has mass and takes up space, it

A. is matter.

B. must be a gas.

C. is in the liquid state.
D. is always a solid.

An acid and base are mixed together. A white powdery subs ance
settles to the bottom. This white substance is a .

A. condensation
B. filter

c. precipitate
D. solution

An acidic solution could have a pH ot

A, 5
B. 7
C. 9
D. 11
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37. A household product that could be used to neutralize an acid burn

is

A. lemon juice !
B. vinegar

C. ammonia

D. grated carrots

38. The bubbles you see when a bottle of soda is opened indicate:

A. gases being released

B. precipitate being formed
C. a sugar

D. an acid

3Y. Tongs are used to:

A. stir chemicals
B. crush powders

c. hold hot objects
D. heat crucibles

40. Which of the following types of equipment could best be used to
stir, pour, and heat iliquids?

A. graduated cylinder
B. beaker

C. evaporating dish
D. Erlenmeyer tlask

146
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tarth Science Test

Directions:
The following test consists of 6V multiple choice test 1tems

addressing a number of topics in earth sciente. Each guestion has

four answer choices. Your tasks are to select the best answer then
£il1l in the answer sheet (blue sheet) with the appropriate letter.

Please use a pencil with soft lead.

Example
65. The chemi-zal formula for water is:
A. NaCl
B. HC1
C. H 20
D. CHa

Since the answer is C, shade in choice ¢ c¢n the answer sheet for
item 65.

5. EOOO®
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EARTH SCIENCE CONCEPT ATTAINMENT

1.  Identify the major cause of the Seasons:
a. the revolution of the sun
b. the rotation of the Earth every 24 hours
C. the gravitational pull of the sun and moon on the Earth
d. the 23 1/2° tilt of the Earth's axis
2. which of these types of solar energy DO NOT affect the Earth?

a. solar friction b. infrared radiation
c. light d. heat

3. An example of a process that changes the Earth is:
a. ecology b. weathering «c. environment d. magnetism

4. A1l of the following are examples (f energy caused directly or
indirectly by the sun EXCEPT:

a. heat energy b. light energy
c. fossil fuel d. geothermal energy (geysers)

5. What season occurs in the northern hemisphere when the rays of
the sun are mure nearly vertical in the southern hemisphere?

3. summer b. spring C. winter d. fali

6. What is a major product of solar energy which reaches the farth?

a. light radiation b. sclar storms
C. corona prominences d. gas energy
7.  Long days and short nights in the United States are character-
istic of?
a. summer b. Indian sunmer
C. winter d. monsoon season

8. What is true about solar energy and other energy sources.?

a. solar energy can be used to replace other scurces of energy
b. solar energy cannot replace other energy sources
c. solar energy, as well as other energy sources, can be con-

- ————— —_ Served - .. . _ T PN ——

d. other energy sources should be used to conserve soiar energy
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10.

11.

12.

13.

14.

15.

Man and the environment are interdependent and influence each
other. Which of the following is NCT dependent on man?

a. oceans b. plant life c. gravity d. soil

Another cause of the seasons, in additionsto the til% of the
Earth's axis, is:

the twenty-hour rotation cycle of the Earth

the distance the Earth is from the sun

the revolution of tie Earth around the sun

the gravitational pull of the moon on the Earth

anooco
¢ o« o o

The interdependence of man and the environment means:

a. man is not related to other living organisms that live on
the Earth

b. man and the environment are influenced and affected by each
other

c. man has the ability to change the total environmenc

d. the environment is not affected by man

Which of these phenomena DO NOT cause the Earih to change?
a. friction b. weather c. the northern iights d. gravity

The primary source of cIlmost all of the energy available on the
surface of the Earth is:

a. water currents " b. electricity
c. the sun d. the wind

which of the following shows that the Earth is always changing
its surface?

the forming of mountains

the shifting of the magnetic poles
the cycle of the tides

the gravity of the Earth

an oo
o e+ e

The Earth turning on its axis every 24 hours causes:

momantum and inertia
friction and gravity
occultation and perturbation
day and night

ao oo
o o e .

Page 2
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16.

17.

18.

19.

20.

21.

22.

23.

Man's effect on the environment is shown by:

an earthquake in south Texas

a forest fire caused by lightning

a hurricane on the Texas coast
fertilizing more land to grow more food

Q0 oo
e . s .

Most of the changes in the Earth's surface can be described as:

deposition and erosion

composition of new elements

matter being broken down and destroyed
the Earth becoming smaller

anooccon
* s s e

Because man .:zs an influence on the Earth's environment, he needs
to:

rapidly consume the present natural resources

control all of the natural resources in the environment
replace the petroleum he has used

use all the resuurces in the environment conservatively

aooTon
I S

Coal is a result of energy that comes indirectly from:

mines
animal fossils

a. river beds b.
c. solar energy d.

A cause for both the seasons and day and night is:

the motion of the moon
the motion of the sun

a. the motion of other planets b.
¢. the motion of the Earth d.

Which is always a cause of day and night?

the revolution of the moon around the Eartn
the revolution of the Earth around the sun
the rotation of the sun on its axis

the rotation of the Earth on its axis

anoocon
c e e .

Which of the following IS NOT a cause of the seasons?

a. tne Earth turning from east to west
b. the inclination of the Earth's axis

c. the Earth's revolution around the sun

d. the sun providing a continuous source of light

Which of the following IS NOT a phenomena that changes the Earth?

a. earthquakes b. stream erosion
c. moonquakes._ _ ..d. weathering __

Page 3
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24.

25.

26.

27.

28.

29.

Man's relationship with the environment is one of:

a. perfection b. independence
c. irrelevance d. interdependence

What IS NOT true about the effect of man dn the environment?

a. pollution of air and water are problems man has created in
the environment

man has on cccasion been wasteful of the Earth's resources
the environment is self-healing and is not affected by man
the U.S. government has enacted laws to help protect the
environment

an o

A decrease of air pollution in severai large cities has resulted
from:

plants addin¢ sxygen to the air

the environmint's ability to clean up the poliutants
man's decision to clean up the air

animals adding carbon dioxide to the air

anmnoon
PR

The relationship of solar energy and man's interdependence on the
environment can be shown by man's:

use of sclar energy to conserve fuel sources
inability to use solar energy for f:al
expensive waste of solar energy

discovery that solar energy cannot be usecd

an oiw
¢ .« s e

Which of the following is true for both the seasons and the
climate?

a. the longer the season, the hotter the ~limate will be
b. the colder the climate, the hotter the season will be
C. seasons and climate receive energy from the atmosphere
d. seasons and climate are affected by the sun

What effect does man's attempt to find new energy sources nave on
the e” vironment?

there is no effect

the environment is better protected
man improves the environment

the environment will change

an o
. . .
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31.

32.

33.

34.

35.

36.

Jhat is true for all seasons?

a. summer ccurs at the same date in the northern and southerr
hemispheres

seasons are a mjor cause of solar flares

seasons occur periodically

seasons cause the aurora borealis, which is seen only 1n the
winter

ano

What is the major cause for day and night?
a. the earth revoiving around the sun

b. the sun rotating on its axis

¢. the Earth rotating on its axis

d. the mcon revolving around the Earth
Soler radiation is an example of:

a. mass b. momentum ¢c. energy d. friction
Heat energy from the sun affects:

a. the surface temperature of the Earth
b. the rise and fall of ocean tides

¢. the internal temperature of the Earth
d. the volcanic eruptions of the Earth

The tilt of the Earth's axis and the Earth's orbit around the
sun cause:

a. solar flares b. seasons C. sun spots d. 24-hour de

Which of the following DOES NOT affect day and night?

a. the sun acting as a source of light

0. the inclination of the Earth's axis

¢. the west to east direction the sun iurns
d. the rotation of the Earth on its axis

A major cause for the continuous change of the Earth's surface
is:

the rotation of the Earth
the weathering process
the twelve month year
the twenty-four hour day

N oo
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38.

39.

40.

1.

42.

43.

The Earth rotates on its axis. This turning produces:

a. seasons b. eclipse ot the moon
€. eclipse of the sun d. day and night

The tilt of the Earth's axis is a cause of:

the Coriolis Parameter
earthquakes

day and night

the seasons

anNn ow

This picture shows:

2. a planet rotating on its axis
b. the equinox in December

C. the force of gravity

d. a sideral day in July

During January in the northern hemisphere, which of the following
is true?

a. the direct rays of the sun are on the Tropic of Cancer
b. the nights are longer and the days are shorter
€. the tilt of the Earth's axis is changed to 75°
d. the days and nights are almost equal in length

Solar energy is important to the Earth because it:

a. directly supplies all the radiant energy used in atomic re-
actors

h. heats the Earth more in the winter than in the summer

C. cannot be converted to heat energy to warm homes

d. directly or indirectly supplies almost all the energy on the
surface of the Earth

Interdependence between man and the environment is:

limited to air and water

limited to 1iving things, like plants and animals
inclusive of both living and nonliving things
inclusive of only energy sources, like oi! and gas

anuow

What is true about water erosion's effect on the Earth?

it keeps the water from draining into the sea

it causes the earth to build up everywhere

it takes the harmful chemicals out of drinking water °
it causes a continual change in the Earth's surface

anNnoon
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45,

47.

49.

50.

An example of man's effect on the environment 1s:
a. light b, temperature c. climate d. drained swamp

Day and night on the earth, except for ke equinox, are differ-
ent in length because:

the Earth's axis is tilted
the gravitational force of the Earth increases

the Earth's axis is perpendicular

the Earth turns at a speed of 65,000 miles per nour

anNn oo
e o+ s .

Which IS MOT true about the seasons?

seasons occur in the same order each year
seasons are a major cause of magnetic storms

seasons are caused by the orbit of the Earth around the sun
seasons are caused by the tilt of the Earth's axis

an oo

Which of the following is a cause of day and might?

the moon's reflected light
the sun's revolution
the moon's revolution
the Earth's rotation

an oo
& s e

A river valley is an example of a geological feature causec by:

a. a river delta b. stream erosion
c. an earthquake d. volcanic action

The Earth has been undergoing change since 1ts formation billions
of years ago. Which of the following does this suggest?

a. the oceans are a major cause of land change

b. the intericr of the Earth is fixed and unchanging

C. landforms have been built up and worn down many times
d. glaciers are the major force that cause surface change

We know the rotation of the Earth produces periods of Tight and
dark. These periods are identified as:

a. day and night b. summer and winter
C. seasons d. rawn and drougnt




52.

53.

54.

56.

57.

Which of the following is the correct combiration of causes for
the seasons:

a. distance from the sun, climate, ang Ei]t of the tarth's axis

b. rotation of the Earth, weather, and climate

C. weather, revolution of the Earth around the sun, and rotation
of the Earth

d. inclination (tilt) of the Earth's axis and revolution of the
Earth around the sun

Which of the following is the cause of day and night?

the Earth's rotation around its axis
the Earth's revolution around the sun
the moon's direct rays

the sun's rotation

an oo

Select an example of indirect solar energy:

a. mixing acid and a metal b. turning on a flashlight
c. burning a wood fire d. molten lava

The environment has an infiuence on man's food, clothing, and
water; man has an effect on the environment. Which of the fol-
lowing is an illustration?

a. man has totally polluted the environment
b. man has caused the weather to change

C. the environment is totally dependent on man
d. the environment and man are interdependent

Green plants use the sun's energy to change carbon dioxide and
water into food. What type of energy is used?

a. light b. plasma c. heat d. fission

The phenomena of erosion, deposition, faulting, weathering, and
earthquakes have been going on for billions of years. This re-
sults in:

the Earth remaining the same

the Earth constantly changing

the oceans not being affected by these changes
the Earth expanding

anNn oo

Solar energy provides the Earth with:

a. vradioactive elements b. water
c. air d. 1light




58.

59.

60.

Erosion changes the Earth's surface. Which of the following is
an example of erosion?

a. volcanoes b. salt doges
c. river canyons d. fault zones

What is true for the Earth and for an individual's environment?

a. as the Earth remains unchanging, the environment remains the
same

both the earth and the environment are changing

as the Earth changes, the environment remains constant

as the Earth remains the same, the environment remains the
same

anNno

Which of the following IS NOT a cause of day and night?

a. the rotation of the Earth

b. the Earth turning on its axis

C. the Earth's distance from the s':n

d. the sun previding a constant source of light
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