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The problem with which this investigation is concerned 

is that of identifying the priority order of the seven funda-

mental areas of skill representing teaching competencies 

validated by Simpson and Brown as determined by secondary 

science teachers, science supervisors, and science teacher 

educators in Texas, 

The study has a twofold purpose. The first is to com-

pare the priority order of the seven fundamental areas of 

skill among the three sample groups, The second is to 

compare the differences between actual and ideal teacher 

performance in the seven fundamental skill areas. 

The skill areas were determined by Simpson and Brown in 

a Delphi study of twenty-three teacher competencies developed 

by the National Science Teachers Association. A related 

study by Chiappetta arrived at similar skill areas in a 

Delphi study with a nationally selected audience of science 

teachers, supervisors, and teacher educators, 

The sample groups included all members of the Texas 

State Science Supervisors Association, a stratified random 

sample of one hundred members of the Science Teachers 



Association of Texas, and forty-five teacher educators from 

public senior colleges in Texas with major responsibilities 

for secondary science methods courses, 

The means for data analysis came from ratings by par-

ticipants on scales from one to five for actual and ideal 

implementation by classroom teachers of the twenty-one 

competencies clustered in seven fundamental skill areas, 

Each participant provided two data points for each competency 

statement. The mean of these data points by groups was 

treated by Analysis of Variance (ANOVA) to identify compe-

tencies with statistically significant differences, Sig-

nificant F tests were conducted at the ,05 level, 

The discrepancy index is the difference in the means 

determined by two scales which measure actual and ideal 

teacher implementation of the seven fundamental skills of 

science teaching. The discrepancy index is calculated 

across groups and weighted by the ideal score to reflect the 

degree of desirability for each competency statement, The 

Scheffe method of multiple comparisons was used with the 

difference of the means between the groups, 

The findings reflect a similar nature of academic 

training and years of experience in science education among 

the three groups. The priority order of the skill areas was 

different among each of the groups, All groups identified 

the competency areas of professional knowledge and attitude 



skills, instructional skills, evaluation skills, and human 

relations skills as the four areas in which teachers demons 

strate the least competency, The magnitude of difference of 

the mean discrepancy index was greatest between science 

teachers and science teacher educators, The magnitude of 

difference of the discrepancy index was least between the 

science supervisors and the other two groups, 

The conclusions are generalizable only to the population 

of Texas teacher educators, members of the Texas Science 

Supervisors Association and members of the Science Teachers 

Association of Texas, All of the groups had basic agreement 

as to the priority order of the science teacher competencies 

being demonstrated by teachers, The profession-s success in 

educating teachers in the content areas is reflected by the 

priority of the rankings. The position of the science super-

visors' ratings of teacher performance between teachers and 

teacher educators indicated that supervisors have the most 

accurate view of teacher performance, The least discrepancy 

among groups occurred in the ideal rating of teacher perfor-

mance, indicating general agreement as to the level at which 

teachers should be demonstrating skills, The greatest dis-

crepancy occurred in the identification of actual level of 

teacher performance. 

Recommendations were made to (1) devise an accurate 

instrument to evaluate teachers' demonstration of skills, 

(2) investigate factors causing differences in human 



relations skill rankings among the groups, and (3) develop 

teacher education strategies for inservice and preservice 

teachers, designed to meet the competency needs of secondary 

science teachers in the areas of professional knowledge 

and attitude, human relations, instructional skills, and 

evaluation skills. 
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CHAPTER I 

INTRODUCTION 

Within society at large there is a broad concern for 

competent teachers in the classroom. To meet this concern 

a wide variety of programs has been proposed by educators 

and lay people. 

One of the leaders of the competency-based education 

movement, Wilford Weber, links the competency concerns of 

society to a thrust for accountability, "Accountability, 

as applied to education, has generally been taken to mean 

that the public schools and the professional educators 

who operate them should be held responsible for educational 

outcomes — for what children learn, It is reasonable to 

believe that the competency movement is related to this 

general thrust of accountability" (13, p.12), These 

comments reflect a growing social trend toward greater 

effectiveness and efficiency in education. This concern 

is voiced in the teacher education field by Howsam and 

Houston. Howsam (5, p.l) calls for a systemic change in 

dealing simultaneously with all of the elements that 

comprise the total educational system, including teacher 

education institutions, prospective and inservice teachers, 

certification agencies, professional organizations, and 



the public. This comprehensive audience has an interest 

in the implementation of competencies for teachers, 

Houston comments on the scope of the competency movement, 

"Rarely, if ever, has any movement swept through teacher 

education so rapidly or captured the attention of so many 

in so short a time as the competency-based movement. 

Already well underway, the approach holds promise of reno-

vation and regeneration of teacher education" (5, p,viii). 

These leading teacher educators confirm the university 

communities' efforts to identify instructional strategies 

that result in improved instruction. Competency based 

education is one strategy that holds promise for examining 

teacher performance. 

One leader, William Spady, Divisional Vice President 

of American Educational Research Association, defines a 

descriptive method of Competency Based Education (CBE) as 

one which examines programs described as competency-based, 

seeks to discover elements they share in common, and 

enumerates those common elements to serve as a definition 

of CBE in practice. Competencies are indicators of success-

ful performance in life-role activities, and are distin-

guished from the discrete cognitive, manual, and social 

capacities that serve as building blocks on which competen-

cies ultimately depend (10, p.21), Spady suggests that 

more attention needs to be given to the determination of 



how well teachers are performing, rather than developing 

extensive lists of cognitive competencies, In order to 

increase the effectiveness of teachers, we must be aware 

of their collective strengths and weaknesses. 

Two advocates of the clarification of the components 

of a competency based teacher education program (CBTE) are 

Stedman and Roth, Stedman (11) suggests that the pre-

service science teacher should be given experiences that 

will lend themselves to optimal efficiency in preparing 

future science teachers. Stedman suggests that preservice 

activities should be based on actual classroom conditions 

which the preservice teachers will encounter during their 

teaching careers. These conditions and activities may best 

be conducted as a simulation exercise reflecting accurate 

student and teacher interaction, Stedman calls for 

identified teacher activities characteristic of the 

successful teacher as a part of the simulation to develop 

the optimal efficiency of preservice teachers. Roth (8) 

comments that the lack of similarity of competency based 

teacher education programs among institutions makes 

comparison of the programs difficult, A common set of 

competencies would assist in the evaluation of programs 

that purport to be competency based, and in the development 

of inservice programs for the practicing teacher, 

The major source of assistance for the inservice 
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teacher comes either from an institution of higher education 

or from the efforts of the local curriculum supervisor. In 

addition, the school curriculum supervisor plays a critical 

role in the development of programs for inservice teachers 

in a school district. N. Wesley Earp (3, p.3) states that 

supervisors may have viewed competency based education as 

interesting but peripheral to their roles in the past, but 

the continuing reality of the CBTE movement may have 

implications for the supervisor in providing inservice 

training for previously prepared teachers. It is clear the 

supervisor must play a role in identifying the competencies 

of teachers. Further support for the involvement of the 

supervisor comes from Harris' (4, p.332) comment that the 

supervisor must assume vigorous leadership to guide 

instruction. Supervisory practices must extend well beyond 

good human relations. There is a need for uniquely defined 

roles, backed by specific competencies to perform, a 

structure for collaborative efforts, and finally, an 

evaluative thrust that yields priorities. It follows, then, 

that an essential focus for improving instruction must be on 

teachers, teaching and the teaching-learning process. The 

time seems right for supervisors of instruction to assert 

themselves as leaders in the instructional process. 

Ritz and Felsens' study of 265 science supervisory 

personnel provides a rank order of supervisor activities 



based on the amount of time spent in the activity, The 

result of this ranking indicates that supervisors spend a 

major portion of their time consulting with teachers, 

evaluating teaching, observing classrooms, and communicating 

with administrators (7, p,339), These activities enable 

the supervisor to identify the performance level of 

inservice teachers. 

A study by Vern Troxel of science educators' needs, at 

the 1975 Miami University Conference on Secondary Science 

Education, reflects the concerns of science teachers, super-

visors and teacher educators as 

1. The prospective teacher must become familiar with 

various science curricula and their laboratory 

methods, 

2. More emphasis needs to be placed on junior high 

and middle school teaching, 

3. More emphasis needs to be placed on understanding 

the jargon of the science teaching profession, 

4. University methods teachers need to get back into 

the public school classroom, 

5. The prospective teacher must learn to involve stu*-

dents in doing science rather than just hearing 

about it (12, p,682), 

These summary statements reflect a common concern among 

science teacher educators for the improvement of science 

teaching. 



Actions to meet these common needs of science educators 

have come from professional associations, most notably the 

National Science Teachers Association (NSTA) which 

established in 1968 the Commission on Professional Standards 

and Practices, This commitee of seven outstanding science 

educators developed a set of standards that serves as the 

profession's own statement of what it means to be a 

professional teacher (2), 

In 1973, Leslie Trowbridge, the president of NSTA, crem-

ated the Ad Hoc committee on Education of Teachers to use 

the commission's standards in studying NSTA's role in de-

veloping objectives of science teaching at all levels as 

they relate to the preparation of teachers of science, This 

committee of expert science teachers, teacher educators, 

and science supervisors researched the literature to 

identify the basic science teaching competencies, The major 

result of their study was a list of twenty-three basic 

competencies for teaching secondary school science (6? p,l), 

In November, 1974, Ronald Simpson and Dean Brown used 

the twenty-three competencies for secondary science teachers 

identified by NSTA as the first-round statements in a Delphi 

study, The goal of Simpson and Brown was to validate the 

NSTA competencies, In the Delphi technique, thirty-person 

panels were established in both Golorado and Georgia, Panel 



members were asked to rate each item from one to five and 

to list additional competencies they felt were conspicuously 

absent from the list (9, p,209). 

K-ound two of the study was conducted during March 1975, 

Each panelist received the list of 23 basic competencies, 

plus additional items, and was asked to rate the competency. 

From this study, forty-six competencies for secondary 

science teachers were identified. Using the factor 

analysis procedure of varimax rotation, seven fundamental 

areas of basic skills were produced, representing the 

forty-six science teaching competencies. These seven 

fundamental areas have been labeled as (.1) knowledge of 

science, (2) professional knowledge and attitude, (3) human 

relations skills, (4) planning skills, (5) instructional 

skills, (6) management skills, and (7) evaluation skills 

(9, p,208). This grouping of the forty-six validated 

teacher competencies in specific skill areas helps to 

focus the competency statements developed and tested over 

the past ten years, 

In a validity study of teacher competencies, Chiappetta 

(1, p.234) states that at present there does not appear to 

be sufficient research which identifies the essential skills 

of science teachers as determined by science educators, It 

may take several years before these skills can be identified 

through accumulated results of numerous experiments CI, p,234), 
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In a three-round Delphi study with 300 members of the 

National Assocaition for Research in Science Teaching, 

Chiappetta identified eight areas of basic skills that sci-

ence teachers need to demonstrate. The work of Chiappetta 

supports the need for research to rank the selected 

teacher competencies that are expressed by the classroom 

teacher, in order to initiate inservice and preservice 

instructional changes to assure these teaching competencies, 

In considering the scope of a study of teacher 

competencies, Burns (5, p,32) suggests that studies of 

competencies should differ from state to state, because such 

diversity will produce better understanding of the per-

formances needed by teachers, 

This study is designed to contribute information to 

teacher preparation institutions, and to the state education 

agency science program office, to aid them in the develop-

ment and improvement of science teacher education programs 

in Texas. 

Statement of the Problem 

The problem of this study was to identify the pri-

ority order of the seven fundamental areas of skill repre-

senting teaching competencies validated by Simpson and Brown, 

as determined by secondary science teachers, science super-

visors, and science teacher educators in Texas, 



Purposes of the Study 

The purposes of this study were to (1) compare the 

priority order of the seven fundamental areas of skill among 

the sample, and (2) to compare the differences between actual 

and ideal teacher performance in the seven fundamental 

skill areas, 

Definition of Terms 

Discrepancy Index--the difference between the means deter-

mined by two scales, which measure actual and ideal teacher 

implementation of the competency. 

Hypotheses 

The following hypotheses have been formulated to carry 

out the purposes of this study, 

1, The priority order of the seven fundamental skill 

areas will be identical between science teachers and science 

supervisors, 

2, The priority order of the seven fundamental skill 

areas will be different between science supervisors and 

science teacher educators, 

3, The priority order of the seven fundamental skill 

areas will be different between science teachers and science 

teacher educators, 

4, There will be a significant difference in the mean 

of the discrepancy index between science teachers and 
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science teacher educators on at least three of the seven 

fundamental skill areas. 

5, There will be no significant difference in the 

mean of the discrepancy index between science teachers 

and science supervisors on any of the seven fundamental 

skill areas, 

6, There will be a difference in the mean of the dis-

crepancy index between science supervisors and science 

teacher educators on at least three of the seven fundamental 

skill areas, 

Limitations 

(1) This study is limited to the responses of a random 

sample of the current membership in the Science Teachers 

Association of Texas. (2) The study is further limited 

to the responses of the membership of the Science Super-

visors Association of Texas, (3) The responses of science 

teacher educators are limited to those of the persons 

identified by the deans of colleges of education of the 

twenty-seven public senior colleges in Texas offering 

certification in secondary science, 
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CHAPTER XX 

REVIEW OF THE LITERATURE 

Introduction 

The following review of literature deals with the 

research of secondary science teacher competencies. The 

first section reviews the efforts of the National Science 

Teachers Association and others to identify secondary 

science teacher competencies, The second section reviews 

the competency based education movement in teacher 

education and the role competencies play. The third section 

reviews studies in science education related to identifica-

tion of instructional practices that improve instruction, 

The search for specific teacher competencies is a 

focal point of the competency-performance-based education 

movement, The entire competency based concept deals with 

new directions in instruction, learner styles, student and 

teacher evaluation, and other factors. This study focuses 

only upon teacher competencies for the secondary school 

science teacher. 

William Spady comments on competencies as follows: 

Perhaps the most fundamental aspect of the 
extended definition of Competency Based Education 
(CBE) involves the concept of competency. The 
definition of a competence renders the concept 

13 
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of life roles and their attendant activities as 
the prime movers in framing outcome goals, de-
signing curriculum, providing instruction, and 
measuring student performance in life-role 
activities and distinguishes them from the 
discrete cognitive, manual and social capacities 
that serve as the enablers or building blocks 
on which competencies ultimately depend (42, p,22). 

Research by Chiappetta and Simpson (8, 40) has used this 

competency definition to cluster the competency statements 

into basic skill areas, 

Paul Geisert comments on the use of competencies with 

students: "The reality of our situation is that we do not 

know what the effects of our present educational endeavor 

are on students. The competency based approach to curri-

culum development is a more scientific approach than tradi-

tional instructional efforts" (16, p,246), Geisert calls 

on the science education community to use competencies in 

instruction of preservice science teachers. The science 

education community with the leadership of the National 

Science Teachers Association (NSTA) has supported research 

in the area of secondary science teacher competencies. 

In an effort to identify the standards by which 

professional science teachers were to be judged, NSTA 

established the Commission of Professional Standards and 

Practices in 1968, The Commission was asked to "identify 

the standards by which professional competency as science 

teachers can be judged by the science teachers themselves 

and others" (32, p,3). This commission submitted in 1970 
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to the NSTA board of directors a series of statements de-

scribing the professional science teacher as (1) is well 

educated in science and the liberal arts, (2) possesses 

a functional philosophy of education and the technical 

skills of teaching, (3) continues to grow in knowledge and 

skill throughout his career, (4) insists on a sound educa-

tional environment in which to work, (5) maintains his 

professional status, (6) contributes to the improvement of 

science teaching, and (7) takes a vital interest in the 

quality of future science teachers (32, p,3). This report 

has served as a guide for the science education community 

in the establishment of science teacher competencies. 

Using the 1970 Commission Report as an initial step, 

Leslie Trowbridge, 1973 NSTA President, established the Ad 

Hoc Committee on Education of Teachers of Science. In his 

charge to the committee, Trowbridge asked for recommendations 

of the essential objectives of teacher preparation that 

would result in well qualified, dedicated teachers of 

science, whose energies and talents are devoted to the 

continuation and improvement of education for the youth 

of this country (43, p.2). The committee submitted a 

report listing twenty-three basic competencies for teaching 

secondary science (40, p.209), This list of competencies 

served as a basic component of a Delphi study by Ronald 

Simpson and Dean Brown, 
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Simpson and Brown selected the Delphi Technique to 

validate the competencies of secondary science teachers, 

because the method has proven to be a satisfactory 

method of arriving at consensus regarding the desirability 

of proposed outcomes. In a Delphi study, statements are 

sent to experts, who react to the statements, The experi-

menter compiles the comments and transmits them to the 

experts for further refinement. This process eliminates 

the effect of a dominant personality that may occur in a 

face-to-face meeting (40, p,210). Simpson and Brown 

began their study in November?
s 1974, using the twenty-

three basic science teaching competencies for secondary 

teachers from NSTA. These competency statements were 

sent to thirty person panels established in Colorado 

and Georgia. The panel members were selected by five-

person committees in each state as being "outstanding" 

in their profession. The panels were composed of five-

person groups representing junior high science teachers, 

senior high science teachers, science coordinators or 

supervisors, secondary school principals or superinten-

dents, college science instructors, and university science 

educators. Panel members participated in two rounds of 

responses to competency statements. The panel added 

twenty-three items to the original twenty-three competencies, 

These forty-six items were factor analyzed by the 
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varimax rotation procedure, and seven factors emerged, 

The investigators felt that at least seven broad areas 

or clusters underlie all the items, The seven clusters 

have been labeled as (1) knowledge of science, (2) pro-

fessional knowledge and skill, (3) human relations skills, 

(4) planning skills, (5) instructional skills, (6) man-

agement skills, and (7) evaluation skills (40, p.215). 

A repeated-measures analysis of variance (ANOVA) 

was used to determine if statistically significant 

differences existed between the two state panels and 

among types of panelists. ANOVA results indicated no 

significant difference among the variables (40, p.210), 

The results of Simpson and Brown's study provided a 

valid list of competencies for secondary science teachers 

grouped in seven broad clusters. 

After publication of Simpson and Brown's study, 

Eugene Lt Chiappetta, of the University of Houston, 

directed three Delphi studies to identify secondary 

science teachers' competencies. Chiappetta's studies 

allowed each group, science supervisors, science 

teachers, and university teacher educators, to establish 

a list of competencies for secondary science teachers, 

In the first study, Chiappetta and Alfred Collette 

used the Delphi technique with a stratified random 

sample of three hundred members of the National Science 
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Supervisors Association (NSSA), In the first round, 

competency statements for secondary science teachers 

were generated by the NSSA members, In the second 

round, the participants selected levels on the Taxonomy 

of Cognitive Objectives, by Bloom, at which each com-

petency statement could be specified, In the third 

round, the participants rank-ordered the competencies 

in terms of importance (7, p,68). 

The result of the study produced fifteen cognitive 

competencies that were refined and ranked by fifty-five 

science supervisors throughout the country, The first 

eight competencies were ranked considerably higher 

than the last seven, with a more limited range of rank 

sums, These competencies and their associated statements 

appear to represent a core of essential skills that 

should be the focus of inservice and preservice science 

teacher training, Chiappetta concludes, "The first 

eight ranked competencies correspond closely to the 

seven fundamental areas recommended by Simpson and 

Brown" (7, p,70). The method of developing com-

petencies used by Chiappetta broadens the conceptual 

foundation of the eight basic concepts, The agreement 

of these eight with the seven competencies from Simpson 

and Brown strengthens the validity of the seven funda-

mental areas, 

The second study by Chiappetta and Collette involved 
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three hundred randomly selected New York State secondary 

school science teachers, The method was a three-round 

Delphi, allowing participants to generate competency state-

ments about secondary science teaching during the first 

round. The second round required participants to select 

levels on the Taxonomy of Cognitive Objectives, by Bloom, 

at which each competency statement should be specified. In 

the third round, the participants rank-ordered the compe-

tencies in terms of importance. The sum ranking of the 

competencies indicated that human relations, inquiry 

teaching, and variety of instructional techniques were the 

most important competencies to teachers, The others, 

including organized approach to teaching, daily lesson plans, 

safety in laboratories, and evaluation of student perfor-

mance, were not ranked very high by teachers (6, p,75). 

These are similar to the competency clusters identified by 

Simpson and Brown, Chiappetta reports that the teachers 

listed professional growth and professionalism as last in 

their order of competencies.(6, p,75), 

The third study by Chiappetta, Shores, and Collette 

involved three hundred randomly selected members of the 

National Association for Research in Science Teaching 

(NARST). The method was a three-round Delphi, allowing 

participants to generate competency statements about 

secondary science teaching during the first round, The 
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second round required the participants to select levels on 

the Taxonomy of Cognitive Objectives, by Bloom, at which 

each competency statement could be specified, In the 

third round, the participants rank-ordered the secondary 

science teachers' competencies in order of importance, A 

separate group of one hutfcdred NARST members participated 

in each round. The first three competencies were, provides 

a humanely supportive environment, plans instruction, and 

possesses a sound science subject matter background, 

Chiappetta concluded that many of the competencies 

identified in this study are similar to competencies 

identified by Chiappetta and Collette, (7) and Simpson and 

Brown (40), There is a need for researchers to identify 

and to construct valid and reliable instruments to measure 

the degree to which most science teachers demonstrate 

these skills" (8, p.236), From the evidence by Chiappetta 

and Brown, it is clear that the science teacher is aware of 

specific competencies involved in the teaching process, and 

is able to judge his performance relative to these compe-

tencies , 

The two groups working closely with science teachers to 

improve instruction are the university teacher educators and 

the science supervisors. Evidence of the university teacher 

educator's role in the improvement of secondary science 

teacher education is seen in the research by Chiappetta 

(6,7,8) and Simpson (40). 
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In addition , the science supervisor has begun to play 

a more important part in the development of instruction for 

teachers through his role in inservice programs, N, Wesley 

Earp (14) suggests that supervisors should use competencies 

to develop new activities in providing inservice for pre-

viously prepared teachers, George Neill (33) reports a 

"need for well designed inservice training programs for ex-

perienced teachers to help compensate for the "loss of 

youthful energy and enthusiasm" that occurs with the 

retention of senior teachers during times of falling 

enrollments (33, p.5), The science supervisor will increase 

involvement in identifying teachers* competencies as he 

seeks to improve specific teacher deficiencies, The Council 

of State Science Supervisors suggests that an inservice 

training subcommittee be part of the supervisors' advisory 

board, to help teachers plan relevant inservice experiences 

(12, p,7). The comments support the involvement of science 

supervisors in the determination of teacher competencies, 

The supervisor is in a powerful position to observe the 

teacher and implement strategies to effect changes in 

teacher performance, William Ritz and Martin Felsen's study 

of 263 science supervisors in New York state focused on 

how often supervisors perform certain functions, Respondents 

were asked to rate eighteen supervisor^ tasks, from one, 
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"activities X seldom performto five, "activities which 

dominate my schedule," The top seven activities were 

(1) consulting with teachers, (2) teaching pupils, (3) 

curriculum activities, (4) activities with supplies, (5) 

evaluating teaching, (6) consulting with the administrators, 

and (7) observing classroom teaching (37, p.343), These 

data reflect strong interaction of the supervisor with the 

classroom teacher in observing and working on classroom 

problems. This position close to the teacher-learner 

interaction enables the supervisor to observe and evaluate 

teacher competencies. 

Competency Based Education 

Nationwide, teacher education institutions have at-

tempted to use the research of Competency Based Education 

(CBE), Competency Based Teacher Education (CBTE), and 

Performance Based Education (PBE) in the planning and 

development of instructional programs, This leadership 

by teacher education institutions has helped university 

educators to become aware of competencies as components of 

the educational strategies, William Reilly writes, "Those 

who favor CBE come under a wide umbrella of educational views" 

(36, p.21). According to Spady, "The CBE movement is rapidly 

transforming into a bandwagon" (42, p.21), CBTE has a wide 

range of supporters (9, 22, 29, 31), each clarifying and 

specifying approaches to assure competent teachers. 
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William Capie, professor of science education at the 

University of Georgia, notes, "Competency based teacher 

education is a mushrooming movement which appears to be 

sweeping through professional education" (4, p,129). This 

strong base of concern for CBTE AND PBTE has brought the 

topic of competencies for educators to the forefront of 

professional writings and research, 

Charles Dziuban, coordinator of research at Florida 

Technical University, recently conducted a study commissioned 

by the Florida Council on Teacher Education, designed to 

identify competencies essential for teachers, From a list 

of competencies, teachers were asked to respond as to how 

often each competency was necessary for the job, The study 

produced twenty-three competency statements that teachers 

agreed are essential competencies for teachers. The results 

suggest that there is a consensus among teachers as to the 

general importance of competencies (13, p,423), 

Robert Houston, director of competencyabased teacher 

education at the University of Houston, identifies two 

characteristics as essential to the concept of competency 

based instruction: first, the identification of specific 

competencies, and second, accountability (21, p,4). The 

competencies for preservice teachers used at institutions of 

higher education are directed to the improvement of teacher 

effectiveness. The implementation of competencies as a 
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guide to improve instruction is not isolated to a few 

institutions, Mitchell states that some type of CBE approach 

is now underway in at least thirty states, and that several 

others appear to be headed in this direction.(28, p,9), From 

the literature, it appears that the use of competencies for 

teachers in improving instruction is a crucial and timely 

educational issue, 

Research in Science Education 

Science education research in the past has focused 

upon different methods of instruction, or programs to deter-

mine which improves student attitudes. Several studies 

(2,18,19,20,26,34,36) involved teachers who had participated 

in National Science Foundation Summer Institutes, or involved 

college-level students seeking to identify successful 

instructional practices. These studies arrived at a variety 

of conclusions, but failed to identify any specific teaching 

practice that consistently resulted in increased student 

learning. In Hagermans' (19) study, ninety teachers were 

involved to determine if (1) teacher attitude was 

influenced by participation in a cooperative College School 

Science Program and by the use of Science Curriculum 

Improvement Study (SCIS) materials, (2) the childrens' 

attitudes and perceptions of their science classes were 

influenced by teacher participation in the workshop and by 

the use of SICS materials, and (3) the influence of teacher 
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attitudes, regardless of special experience, affects the 

childrens' attitudes and perceptions of their science 

classes. One group had attended a three-week NSF-sponsored 

summer workshop to acquaint them with the SCIS materials, 

and were given all of the materials to use when they began 

to teach. The second group had the same inservice training, 

but were given none of the SCIS material to use with their 

students. The third group had none of the training or 

materials. The conclusion, that there was no evidence that 

teacher participation in the SCIS workshop alone had any 

effect on the children's attitudes toward perceptions of 

science classes, seems to be typical of findings in related 

studies, 

A number of studies (3, 11, 15, 23, 30) have examined 

teaching characteristics that may increase student learning. 

The concerns of this research involve identification of 

typical characteristics of teachers and school districts, 

and determination of their relationships. The identification 

of characteristics of successful teachers has primarily 

involved descriptive data of the teacher, rather than a 

particular instructional style, Dowling's (11) study 

investigated the nature of the relationship between 

Wisconsin school district factors and selected school 

characteristics of high school science teachers. He 

described the high school in terms of numerical size, 
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organizational complexity, and teacher experience, The four 

science teacher characteristics studied were understanding 

the nature of science, teaching load, professional 

experience, and educational background. The only significant 

difference among schools was that some schools had a larger 

number of teachers with more semester hours in college 

science than others, Dowling made no attempt to elaborate 

on the interaction between the teacher characteristics and 

students' success, 

Reuven Lazarowitz and Addison E, Lee (25) conducted a 

study involving seven hundred and thirty-five (735) Texas 

science teachers to identify characteristics of secondary 

science teachers who are more favorable toward the use of 

inquiry strategies in the classroom and laboratory, The 

variables considered were city size, teacher's age, sex, 

years of teaching experience, academic degree, studies 

toward an advanced degree, participation in inservice, use 

of new programs, years using new programs and experience in 

research in science and education in formal studies or 

inservice, In comparing males and females, he concluded the 

older females with more graduate training were more favor-

able toward inquiry methods of teaching, The study did not 

seek to identify specific instructional behaviors of in-

quiry teachers, and it neglected to classify specific 

competencies of inquiry teachers that make their instruction 

beneficial to students. 
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Some of the more recent studies (24,39,41) have dealt 

with the implications of competencies for the instructional 

practices of teachers, Smigelskis' (41) study at the 

University of Texas dealt with the difference in humanistic 

behaviors of teachers trained in performance-based teacher 

education programs and teachers from non<-performance-based 

programs, Smigelski concluded that there was no significant 

difference between science teachers with different amounts 

of PBTE training, in the importance which they lend to 

humanistic and nonhumanistic objectives, This work supports 

the contention that performance-based instruction is effec-

tive in producing preservice teacher learning, 

The available literature in science education has 

dealt with the concept of science teachers' competencies, 

and how these competencies can be validated with science 

teachers, science supervisors, and science teacher educators. 

The National Science Teachers Association continues to pub-

lish articles (1,5,10,17,27,38,44) in the The Science Teacher 

reporting on various aspects of competencies in the pro-

fession relative to the actions and strategies for science 

teachers, These articles reflect an interest on the part 

of science educators in gaining information concerning 

competencies for teachers and students, One such article 

included the following statement by William Capie (5), "The 

main goal in specifying competencies is to describe teaching 
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effectiveness in a meaningful( valid and consistant fashion," 

Capie's article and others comment on the components and 

trends of competencies with instruction, In summary, the 

literature provides research and direction for the study of 

teacher competencies, 

The research directly related to the competencies of 

secondary science teachers comes from studies by Chiappetta 

(6,7,8) and Simpson (40), These four validity studies have 

established seven basic categories of competencies for 

secondary science teachers, There is research available 

determining changes in the attitudes of science teachers 

that result from particular instruction to teachers, The 

dominant thrust for the use of competencies comes from the 

efforts of university teacher education programs and the 

general public's call for accountability, 



CHAPTER BIBLIOGRAPHY 

1, BlumenfeldFred, "Freedom in Science Teaching," The 
Science Teacher, 42 (September, 1976), 17-18, 

2, Brewer, Helene B, , "An Investigation of the Effects of 
Science Teaching Methods on the Attitudes of Ele-
mentary Education Majors," doctoral dissertation, 
Michigan State University, 1973, 

3, Brock, Jimmy Lewis, "A Survey and Analysis of the Philo-
sophies of North Carolina Secondary Science Teachers 
During the 1971-72 School Year," doctoral dis-
sertation, University of North Carolina At Chapel 
Hill, 1973, 

4, Capie, William, "A Model for Developing Academic Support 
of CBTE," Journal of Teacher Education, 27 (Summer, 
1976), 129^111: 

5, Capie, William, "Competency-Based Teacher Education-The 
Concept," The Science Teacher, 41 (September, 1974), 
50-51, ~ 

6, Chiappetta, Eugene L. and Alfred T, Collette, "Secondary 
Science Teachers Skills Identified by Secondary 
Science Teachers," Science Education, 62 (January-
March, 1978), 73-78, 

7, Chiappetta, Eugene L, and Alfred T. Collette, "Secondary 
Science Teacher Skills Identified by Science Super-
visors," Science Education, 62 (January-March, 
1978), 67^71: 

8, Chiappetta, Eugene L,, Jay Shores, and Alfred Collette, 
"Science Education Researchers' Perceptions of 
Skills Necessary for Secondary School Teachers," 
Journal of Research in Science Teaching, 15 (May, 
1978) , 233-137: 

9, Coker, Homer, "Identifying and Measuring Teacher Compe-
tencies; The Carroll County Project," Journal of 
Teacher Education, 27 (Spring, 1976), 54-56, 

29 



30 

10, Dede, Christopher, "Futures Research in the Secondary-
Science Curriculum," The Science Teacher, 41 
(October, 1974), 25-27. 

11, Dowling, Kenneth Wayne, "The Nature of the Relation-
ships Between Wisconsin School District Factors 
and Selected School Characteristics of High School 
Teachers," doctoral dissertation, The University 
of Wisconsin, 1969, 

12, Dowling, Kenneth W,, The Science Curriculum and the 
States, Council of State Science Supervisors, 
Richmond, Virginia, 1971, 

13, Dziuban, Charles D, and Timothy J, Sullivan, "Teaching 
Competencies; An Investigation of Emphasis," Phi 
Delta Kappan, 59 (February, 1978), 422-424, 

14, Earp, N. Welsey, and Woodrow Arp, "Public School Leaders 
and CBTE," Texas Association for Supervision and 
Curriculum Development Journal, 8 (May, 1977),3-5. 

15, Fifer, Fredrick Lawrence, "An Analysis of the Academic 
Qualificiations of Selected Earth Science Teacher 
In Texas Relative to School Setting and Expressed 
Inservice Interests," doctoral dissertation, 
George Peabody College for Teachers, 1973, 

16, Geisert, Paul, "Coping with Tradition - a Reality," 
Science Education, 62 (April-June, 1978), 245-247, 

17, Geisert, Paul, "The Greening of Science Teachers," The 
Science Teacher, 40 (February, 1973), 42-43, 

18, Green, Sammy Joe, "A Comparison of the Earth Science 
Curriculum Project to the Lecture Method in Junior 
High School Science Classes," doctoral dissertation, 
University of Southern Mississippi, 1972, 

19, Hagerman, Barbara Heine, "A Study of Teachers' Attitudes 
toward Science and Science Teachers as Related to 
Participation in a CCSS Project and to their Pupils' 
Perceptions of Their Science Class," doctoral dis-
sertation, Indiana State University, 1974, 



31 

20, Haywood, Charles Austin, "A Comparative Study of the Ef-
fect of Two Types of Science Teaching on the 
Attitudes and Achievements of a Selected Group of 
Saint Augustine's College Freshman," doctoral dis-
sertation, University of North Carolina at Chapel 
Hill, 1974, 

21, Houston, Robert W, , and Robert B, Howsam, Competency-
Based Teacher Education, Chicago, Science Research 
Associates, 1972, 

22, Kay, Patricia M,, and Benjamin Roaner, "Are Teachers 
Colleges Really Prepared to Handle Competency 
Based Teacher Education?," Journal of Research 
and Development in Education^ 7 ( F a T T , 1973), 
57_57_ , 

23, Kelton, Roanald Drew, "A Study of Reflective Teaching 
Practices of Science Teachers in the Jefferson 
County Public School District R-l," doctoral 
dissertation, University of Northern Colorado, 1971, 

24, Klatt, Walter Ludwig, Jr,, "A Pragmatic Analysis of 
Science Instruction in the State of Arizona," 
doctoral dissertation, The American University, 
1974. 

25, Lazarowitz, Reuven, and Addison E, Lee, "Characteristics 
of Science Teachers and Attitudes Toward Inquiry," 
The Texas Science Teacher, 7 (May, 1978), 16-19. 

26, Lindstrom, Gordon T,, "The Construction, Validation, 
and Use of an Instrument for Measuring Attitudes 
of Secondary School Science Methods Students 
Toward Aspects of Science and Education," doctoral 
dissertation, Southern Illinois University, 1974. 

27, Merrill, Richard J,, "Accountability and the Science 
Teacher," The Science Teacher, 30 (November, 1972), 
23-26. 

28, Mitchell, Douglas E,, and William G, Spady, "Organiza-
tional Contexts for Implementing Outcome Based 
Education," Educational Researcher, 7 (July-August, 
1978), 9-17, 

29, Monahan, William G,, "Some Straight-Talk About Teacher 
Preparation," Educational Leadership, 35 (December, 
1977) , 202,2047" ~ 



32 

30, Myers, Mary Jane, "A Study of the Identification of 
Classroom Practices in the Use of Three New Junior 
High Science Curricula Programs," doctoral 
dissertation, University of Southern Mississippi, 
1971, 

31, Nash, Robert J,, "Competency in Teacher Education; A 
Prop for the Status Quo?," Journal of Teacher 
Education, 22 (Summer, 1971), 147-156. 

32, National Science Teachers Association, Commission on 
Professional Standards and Practices Self Inventory 
for Science Teachers in Secondary Schools," National 
Science Teachers Association 

naary b 
f w o : 

33, Neill, George, "Washington Report," Phi Delta Kappan, 
60 (September, 1978), 5. 

34, Randall, Rogers Ellis, Sr., "A Study of the Perceptions 
and Attitudes of Secondary School Students Toward 
Science as a School Subject, Science Content, and 
Science Teaching," doctoral dissertation, The 
Ohio State University, 1974, 

35, Reilly, Wayne, "Competency-Based Education: Pros and 
Cons," American Education, 14 (April, 1978), 21-28, 

36, Riley, Joseph Philip II, "The Effects of Science 
Process Training on Preservice Elementary Teachers' 
Process Skills, Abilities, Understanding of 
Science and Attitudes Toward Science and Science 
Teaching," doctoral dissertation, University of 
Colorado, 1974, 

37, Ritz, William C,, and Martin F, Felsen, "A Profile of 
Science Supervision in New York State," Science 
Education, 60 (July-September, 1974), 339-351, 

38, Rowe, Mary Budd, "Teachers Who Care," The Science 
Teacher, 44 (May, 1977), 37, 

39, Saltinski, Ronald Duke, "A Delphi Study of the Opinions 
of Junior High School Science Teahcers on 
Accountability and the Michigan Minimum Performance 
Objectives," doctoral dissertation. The University 
of Michigan, 1974, 



33 

40, Simpson, Ronald D,, and Dean R, Brown, "Validation 
Science Teaching Competencies Using the Delphi 
Method," Science Education, 61 (April"June, 1977), 
209-219, ~ 

41, Smigelski, Leopold Boleslaw, "A Comparative Study of 
Some Humanistic Behavior of Science Teachers 
Trained in Performance Based Teacher Education 
Program and Those Trained in a Non-Performance 
Based Program," doctoral dissertation, The Univer-
sity of Texas at Austin, 1974, 

42, Spady, William G,, "Competency-Based Education," The 
Education Digest, XL1I (May, 1977), 21-24, 

43, Trowbridge, Leslie, A Report of the Ad Hoc Committee 
On Education of Teachers of Sc1ence, Washington, 
D,C., National Science Teachers Association, 1974, 

44, Voss, Bruton E., "NSTA Project of Guidelines for Self 
Assessment of Secondary School Science Programs," 
The Science Teacher, 41 (October, 1974), 16-21, 



CHAPTER III 

METHODOLOGY 

The main purpose of this study was to compare the 

priority order of the seven fundamental skills of secondary 

science teachers identified by Simpson and Brown (4, p.210) 

among science teachers, science supervisors, and science 

teacher educators in Texas, The ancillary purpose was to 

compare the discrepancy between actual and ideal teacher 

performance in the seven fundamental skill areas basic to 

secondary science teaching. 

The methodology used in this study is a discrepancy 

evaluation model, which is defined by Paul Geisert as a 

comparison of goals and objectives of a system with the 

outcomes of the system. In other words, discrepancy evalua-

tion compares intents and accomplishments (2, p,l), The 

model in this study incorporates the teachers' competencies 

validated by Simpson and Brown as the objectives of compe-

tent teachers, The comparison is between the actual and 

ideal demonstration of the competencies by science teachers, 

The discrepancy model, as described by Gottman (3, p,48), 

is used as a needs assessment instrument to determine which 

skills require immediate attention, The discrepancy model 

takes into account the current level of a competency and the 
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ideal implementation of a competency. The difference 

between these actual and ideal ratings results in a measure-

ment of the variance or discord that exists relative to an 

area of concern, The greater the difference in ratings, the 

greater the need for increased attention, The assumption 

underlying a discrepancy model is that there should be no 

difference between actual and ideal ratings, if the concern 

is correctly met, 

Sample 

The sample consists of three groups of science educa-

tors , including science teachers, teacher educators, and 

science supervisors. The stratified random sample of members 

of the Science Teachers Association of Texas (STAT) was 

composed of five names from each of the twenty Texas State 

Teachers Association (TSTA) regions. The STAT membership 

may differ in some characteristics from the total population 

of science teachers. Approximately twenty-five percent of 

the total science teachers in Texas are members of STAT, 

The sample included all seventy-four members of the Texas 

Science Supervisors Association (TSSA), The sample of 

science teacher educators was nominated by their respective 

deans as having a major responsibility in teaching secondary 

science methods courses, Each of the twenty-seven public 

senior colleges in Texas offering certification in secondary 

science was sent a letter (Appendix A) asking for nominations 
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Twenty-five institutions responded, One institution 

responded that it did not have courses for secondary science 

students in educations methods, while two universities did 

not respond to the request, 

The Instrument 

The instrument (Appendix B) is composed of twenty-one 

competency items, clustered in sets of three according to 

the seven fundamental skill areas validated by Simpson and 

Brown. Each item has two responses indicating level of 

implementation of the competency by science teachers. The 

response columns were entitled actual and ideal, Responses 

for both columns used the following scale: 1 = very low, 

2 = low, 3 = adequate, 4 = high, and 5 - very high. 

The instrument validity was established with a 1974 

Delphi technique by Ronald Simpson and Dean Brown, using 

the twenty-three basic teaching competencies identified by 

NSTA's 1973 Ad Hoc Committee on Education of Teachers of 

Science, 

Simpson and Brown conducted their study with thirty-

person panels in Colorado and Georgia, from November, 1974, 

until March, 1975, A repeated-measures analysis of variance 

(ANOVA) statistic was used to determine if a significant 

difference existed between the two panels and among the 

types of panelists, ANOVA results indicated no significant 

differences among the variables, These panels added 



37 

twenty-three competencies to the list originally developed 

by NSTA, The forty-six competencies were factor analyzed, 

using the varimax rotation procedure, resulting in seven 

factors, when a ,70 cut off value was used, These seven 

broad areas were tabulated and categorized into the fol-

lowing seven fundamental areas of skill, representing basic 

science teaching competencies; (1) knowledge of science, 

(2) professional knowledge and attitude, (3) human rela-

tions skills, (4) planning skills, (5) instructional skills, 

(6) management skills, and (7) evaluation skills (4, p,218). 

These seven fundamental skill areas focused the competency 

statements developed in the NSTA studies into functional 

categories, 

The instrument and an introductory letter (Appendix C) 

were mailed in August, 1978, to one hundred (100) science 

teachersf seventy-four (74) members of TSSA, and forty-five 

(45) teacher educators with major responsibilities in pre-

service science teacher education, A second request letter 

(Appendix D) and an instrument were sent to teachers and 

supervisors fourteen days after the first mailing, A third 

request letter, (Appendix E) instrument and a card were 

mailed to teachers fourteen days after the second request, 

The return rates were as follows; teacher educators, seventy 

percent (33)j science supervisors, seventy-seven percent (60); 

science teachers, seventy-six percent (76), 
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Field Test 

The field test of the instrument was conducted during 

July, 1978, at a university in East Texas, Forty-five 

graduate students enrolled in a science education course 

were administered the instruments. The time interval 

between the two administrations was ten calendar days, The 

range of agreement between the pre- post- administrations 

was from a low of sixty-seven percent to a high of ninety-

one percent, Because every item retained a percent of 

agreement greater than a majority, all items were retained 

for use in the actual study, 

Assumptions 

It is assumed that the responses reflect the true per-

ceptions of the individuals responding, It is further 

assumed that the stratified random sample of science teachers 

reflect the total membership of the Texas State Science 

Teachers Association, 

Procedure for Data Treatment 

Ferguson (1, p,208) states that analysis of variance 

(ANOVA) is to be used to test the significance of the dif-

ferences between the means of a number of different popula-

tions , ANOVA allows the assessment of relative magnitude of 

variation resulting from different sources, and determines if 

a particular part of the variation is greater than expected 
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under null hypothesis, The null hypothesis is formulated 

with the assumption that samples are drawn from populations 

having the same mean (1, p,208), In this study, statistical 

tests between the two populations of science supervisors and 

science teacher educators are done only as indicators of 

the magnitude of the difference that exists, The use of 

populations precludes the traditional implication of signi-

ficant differences between groups, Statistical tests are 

applicable to the sample of science teachers, 

The means for the data analysis came from ratings by 

participants on scales from one to five for actual and 

ideal implementation by classroom teachers of the twenty-one 

competencies clustered in seven fundamental skills, Each 

participant provided two data points for each competency 

statement, The mean of these data points by group was 

treated by ANOVA to identify competencies with statistically 

significant differences, Significant F tests were conducted 

at the ,05 level, 

Additional analysis used the discrepancy index, The 

discrepancy index is the difference in the means determined 

by two scales which measure actual and ideal teacher imple-

mentation of the seven fundamental skills of science teaching, 

The discrepancy index is calculated across each group and 

across all groups, and weighted by the ideal score to 

reflect the degree of desirability for each competency 
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statement, The competency statements were then ranked, 

based on the discrepancy index, This discrepancy index can 

provide information about how each group views the 

competency,, and provides direction for further action, 

Ordering the competency statements with the discrepancy 

index by group identified which of the seven fundamental 

skills was in greatest need of attention on the part of the 

science education community, The Scheffe method of multiple 

comparison was used with the difference of the means between 

the groups, The Scheffe method was selected because it is 

more rigorous than other multiple comparison methods with 

regard to Type I error, No special problems arise because 

of unequal nfs with Scheffe, and it is not seriously 

affected by violations of the assumptions of normality and 

homogenity of variance (1, p,272)s 
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CHAPTER IV 

PRESENTATION OF THE FINDINGS 

The findings are presented in three sections, The 

first section describes the responding sample, the second 

deals with the priority order of each of the seven funda-

mental skill areas based on the discrepancy index, and the 

third presents the difference in the mean of the discre-

pancy index data on the seven fundamental skill areas. 

The Sample 

The sampled population of science teachers, science 

supervisors, and science teacher educators had a wide range 

of experience in their current position (Table I), and 

years in science education (Table II), The years of 

experience in science education ranged from one year to 

over thirty years, All three groups were essentially 

homogeneous in terms of the science areas in which they had 

a majority of teaching experience (Table III), 

The science supervisors had a lower percentage of 

biology teachers represented than teachers and teacher 

educators, but a greater percentage of former teachers of 

chemistry, physics, and earth science, The responses listed 

as "other" included either elementary science education or 

42 
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TABLE X 

YEARS OF EXPERIENCE IN 
CURRENT POSITION 

Teachers Supervisors Teacher Educators 

Years 
Experience Percent* 

Years 
Experience Percent* 

Years 
Experience Percent* 

1 6 1 14 1 10 

2 15 2 19 2 3 

3 15 3 8 4 3 

4 4 4 11 5 16 

5 9 5 6 6 10 

6 4 6 6 7 3 

7 6 8 6 8 13 

8 2 9 3 9 6 

10 4 10 6 10 16 

11 1 11 3 11 3 

12 2 14 3 15 6 

13 4 16 3 16 3 

14 4 17 8 21 3 

15 2 21 2 33 3 

16 2 22 2 

18 2 

22 2 

23 4 

27 4 

28 2 

^Percentages may riot sum to 100 due to rounding. 
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TABLE II 

YEARS OF EXPERIENCE IN 
SCIENCE EDUCATION 

Teachers Supervisors Teacher Educators 

Years Years Years 1 
Experience Percent* Experience Percent* Experience; Percent* 

1 6 1 8 1 3 

2 2 2 3 4 3 

3 2 4 3 8 3 

4 4 6 5 10 13 

5 11 8 5 11 3 

6 2 9 3 14 3 

7 4 11 3 15 23 

8 6 12 8 16 6 

9 4 14 11 17 10 

10 2 15 3 18 3 

11 4 16 8 19 10 

12 6 17 3 20 6 

13 9 18 3 21 3 

15 4 19 3 28 3 

16 4 20 8 30 3 

18 4 21 5 33 3 

19 2 23 8 

20 6 27 3 

23 6 30 3 

27 2 32 3 

28 2 

30 2 

38 2 

^Percentage may not sum to 100 due to rounding. 
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TABLE III 

MAJORITY OF SCIENCE TEACHING EXPERIENCES 

Subject 
Percent" of 
Teachers 

Percent* of 
Supervisors 

Percent* of 
Teacher 
Educators 

Biology 51 31 39 

Chemistry 9 22 10 

Physics 2 17 13 

Earth Science 15 14 13 

Physical Science 13 3 6 

Elementary 6 8 10 

Other 4 3 10 

^Percent may not sum to 100 due to rounding, 

joint life-earth teaching assignments or unexplained assign-

ments, The total number of returns was one hundred sixty-

nine, of which thirty responses were unusable. 

Priority Order of the Seven 

Fundamental Skill Areas 

The first three hypotheses concern the priority order 

of the seven fundamental skill areas,as determined by the 

discrepancy index, The discrepancy index for each item 

was computed for every response, and a cumulated discrep-

ancy index was given for the fundamental skill area, by 

group, The discrepancy index value could range from a 

positive twenty to a negative twenty, A positive value 
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indicates that actual practices are not as high as the de-

sired level of practice, and a negative value indicates that 

actual practice is higher than the desired level of practice, 

The discrepancy index value was calculated by multiplying 

the difference between actual and ideal responses by the 

ideal response, This calculation provides a weighting to 

reflect the desirable rating, 

The first hypothesis stated that the priority order of 

the seven fundamental skill areas would be identical between 

science teachers and science supervisors, This hypothesis 

was rejected, because the priority order of the seven funda-

mental skill areas (Table IV) was not identical between 

science teachers and science supervisors, The order was 

not identical for any of the seven skill areas, However, 

the competency areas of professional knowledge and atti-

tude skills, instructional skills? evaluation skills, and 

human relations skills were among the top four in both groups , 

The second hypothesis stated that the priority order of 

the seven fundamental skill areas would be different between 

science supervisors and science teacher educators, The 

second hypothesis was accepted, because the priority order 

of the seven fundamental skill areas (Table XV) was differ-

ent between science supervisors and science teacher educators, 

The order was identical for the three competency skill areas 

of evaluation, profession, and management. The top four 

competency skill areas were the same for all groups f but the 
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order was different, The human relations skill areas were 

ranked first by science supervisors, Chiappetta's survey 

of teacher educators also ranked human relations first (.1, 

p,236) in priority, but his study with supervisors (2, p,70) 

ranked the inquiry and process approach as first. 

The third hypothesis stated that the priority order of 

the seven fundamental skill areas would be different between 

science teachers and science teachers educators, The third 

hypothesis was accepted, because the priority order of the 

seven fundamental skill areas (Table IV) were different be-

tween science teachers and science teacher educators. The 

order was identical for the two competency skill areas of 

human relations and planning, The top four competency skill 

areas were the same for both groups, but the order was 

different, 

The order of the seven fundamental skill clusters by 

the three groups of educators was treated by analysis of 

variance (ANOVA) to determine the magnitude of any dif-

ference that existed in the ordering, The five percent 

value of the F was used as an indicator of magnitude dif-

ference, The ANOVA results (Table V) indicated differences 

in four areas, The areas were knowledge of science, human 

relations skills, instructional skills, and evaluation skills, 

These four areas are similar to Simpson and Brown's first 

four areas for science teachers' competencies, which included 
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ANALYSIS OF VARIANCE OF FUNDAMENTAL 

SKILL AREAS 
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Variable 
Source of 
Variation 

Sum of 
Squares df 

Variance 
Estimate 

F 
Value 

Knowledge of 
Science 

Between 
Within 
Total 

9.33 
102,63 
111,96 

2 
136 
138 

4.66 
0,75 

6,18* 

Professional 
Knowledge and 
Attitude 

Between 
Within 
Total 

3.85 
130,93 
134,97 

2 
136 
138 

1.92 
0.96 

2.00 

Human Relations 
Skills 

Between 
Within 
Total 

9.74 
123,97 
133,74 

2 
136 
138 

4.87 
0,91 

5,34* 

Planning 
Skills 

Between 
Within 
Total 

7.52 
130.29 
137.82 

2 
136 
138 

3.76 
0.98 

3,92 

Instructional 
Skills 

Between 
Within 
Total 

23.81 
112.82 
136,24 

2 
136 
138 

11.70 
0.83 

14,11* 

Management 
Skills 

Between 
Within 
Total 

2.20 
128.91 
131.12 

2 
136 
138 

1.10 
0,95 

1,16 

Evaluation 
Skills 

Between 
Within 
Total 

12,99 
144.34 
157.34 

2 
136 
138 

6/49 
1,06 

6.12* 

•^Significantly different at the ,05 level, 
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knowledge of science, professional knowledge and attitudes, 

human relations, and planning skills (3, p,217). 

Difference in the Mean of the 

Discrepancy Index 

The last three hypotheses dealt with the magnitude of 

difference between the mean of the discrepancy index across 

groups, To determine the magnitude of difference of the 

pairwise comparisons, the Scheffe's F test was calculated, 

using the difference between the means, The Scheffe's F 

test (Table VI) was conducted at the ninety-five percent 

confidence interval between teachers and supervisors, between 

supervisors and teacher educators, and between teachers and 

teacher educators, 

The term "significant" is applicable only when the sam-

ple of teachers is used in a comparison, Comparisons between 

teacher educators and supervisors preclude the traditional 

implication of significant differences between populations. 

The fourth hypothesis stated that there would be a sig-

nificant difference in the mean of the discrepancy index 

between science teachers and science teacher educators on at 

least three of the seven fundamental skill areas, The fourth 

hypothesis was accepted, because the science teachers and 

teacher educators were significantly different on the four 

fundamental competency areas of knowledge of science skills, 

human relations skills, instructional skills, and evaluation 
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TABLE VI 

RANGE TESTS OF MEAN DIFFERENCE 

BETWEEN GROUPS 

Groups 

1 - Teachers 

2 - Supervisors 

3 - Teacher Educators 

Variable Groups 
Mean 

Difference Scheffes F 

Knowledge of 
Science 

3-1 
3-2 
2-1 

, 646 
,366 
,280 

6.14* 
2,00 
1.39 

Professional 
Knowledge and 
Attitude 

3-1 
3-2 
2-1 

,395 
,274 
,120 

2.00 
,81 
.31 

Human 
Relations 

3-1 
3-2 
2-1 

.621 

.270 
,351 

4.99* 
.92 

2,06 

Planning 
Skills 

3-1 
3-2 
2-1 

.540 

.297 
,243 

3,78 
,88 

1,26 

Instructional 
Skills 

3-1 
3-2 
2-1 

.980 

.831 

.149 

13.31* 
9.04* 
.41 

Management 
Skills 

3-1 
3-2 
2-1 

.271 

.156 
,114 

1.64 
.47 
,18 

Evaluation 
Skills 

3-1 
3-2 
2-1 

.753 

.438 

.314 

6,11* 
2.34 
1.07 

"^Significant at the ,05 level, 
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skills (Table IV), The mean differences were significant 

on the Scheffe statistic, There was no significant dif-

ference on the management skills or professional knowledge 

and attitude skill competency areas, 

The fifth hypothesis stated that there would be no sig-

nificant difference in the mean of the discrepancy index 

between science teachers and science supervisors on any of the 

seven fundamental skill areas, The fifth hypothesis was 

accepted, because there was no significant difference between 

science teachers and science supervisors on any of the 

competency skill areas (Table VI), 

The sixth hypothesis stated there would be a difference 

in the mean of the discrepancy index between science super-

visors and science teacher educators on at least three of 

the seven fundamental skill areas, The sixth hypothesis 

was accepted, because there was a difference between the 

means of the discrepancy index on each of the seven funda-

mental skill areas (Table VI), The differences are of a 

magnitude that would traditionally be considered as signifi-

cant on the instructional skills competency area. 

Analysis of variance data on each actual and desired 

rating (Table VII) were collected across groups, by item, 

The ANOVA calculation of actual response indicated signifi-

cant differences on all statements except number sixteen, 

which dealt with management skills in storing and maintain-

ing science materials and equipment, The ANOVA calculation 
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TABLE VII 

ANALYSIS OF VARIANCE OF EACH COMPETENCY STATEMENT 

ACTUAL AND IDEAL ACROSS GROUPS 

Competency 
Statement 

Actual 
F Ratio 

Ideal 
F Ratio 

1 10.52* .72 
2 6.13* 1,79 
3 9.76* 1.66 
4 6,18* 2,08 
5 8,87* 3,48 
6 4.51* 2.34 
7 7.17* .41 
8 5.03* .17 
9 4.08* 1.80 
10 5.08* ,09 
11 4.28* .09 
12 7,18* 2.40 
13 9,58* .79 
14 5,52* 1,35 
15 9,07* 1.82 
16 .15 1,55 
17 4.27* 1,58 
18 3.99* .60 
19 9,33* .46 
20 9,45* .23 
21 4.85* 1,41 

*Significant at .05 level. 
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with the ideal ratio indicated there was no statistically 

significant difference between the groups on any competency, 

Summary of Findings 

The findings of this study can be summarized in the 

fo1lowing statements; 

1, The sampled groups were of similar educational 

and academic experience, 

2, Science teachers, science supervisors, and science 

teacher educators had different priority order for 

the seven fundamental skill areas, 

3, Science teachers, science supervisors, and science 

teacher educators had the same top competency areas 

of professional knowledge and attitude skills, in-

structional skills, evaluation skills and human 

relations skills, but the order was different 

among the groups, 

4, The magnitude of difference of the mean dis-

crepancy index was greatest between science 

teachers and science teacher educators, 

5, The magnitude of mean difference of the dis-

crepancy index was least between the science 

supervisors and science teachers, 

6, None of the groups was significantly different 

in their establishment of an ideal level for 

teacher performance on the competency skill areas, 
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CHAPTER V 

SUMMARY, CONCLUSIONS, AND RECOMMENDATION 

This chapter summarizes the hypotheses and procedures 

of this research study. It also identifies conclusions 

and recommendations resulting from the findings of the 

study. 

Summary 

The study was conducted to identify the priority order 

of seven fundamental skill areas representing fundamental 

skills secondary science teachers should be able to demon-

strate. The purpose of the study was to compare the prior-

ity order of the seven fundamental skill areas as determined 

by secondary science teachers, science supervisors, and 

science teacher educators. The following hypotheses were 

tested: 

1. The priority order of the seven fundamental skill 

areas will be identical between science teachers 

and science supervisors. 

2. The priority order of the seven fundamental skill 

areas will be different between science supervisors 

and science teacher educators. 

3. The priority order of the seven fundamental skill 

56 
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areas will be different between science teachers 

and science teacher educators. 

4. There will be a significant difference in the 

mean of the discrepancy index between science 

teachers and science teacher educators on at 

least three of the seven fundamental skill areas. 

5. There will be no significant difference in the 

mean of the discrepancy index between science 

teachers and science supervisors on any of the 

seven fundamental skill areas. 

6. There will be a difference in the mean of the 

discrepancy index between science supervisors 

and science teacher educators on at least three 

of the seven fundamental skill areas. 

Data were collected by administering to science 

teachers, science supervisors, and science teacher educators 

in Texas, an instrument with twenty-one competency state-

ments grouped into the seven fundamental skill areas. The 

instrument allowed participants to (1) indicate the extent 

to which teachers were demonstrating particular competencies, 

and (2) make a recommendation concerning the extent to which 

teachers should demonstrate the competency. 

In order to examine the hypotheses of the study, the 

following statistical procedures were used: (1) analysis of 

variance tested the magnitude of differences of the seven 
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fundamental skill areas among the three groups; (2) Scheffes' 

multiple comparison of the difference between means was used 

to determine the magnitude of difference between the groups 

on each of the seven fundamental skill areas, 

Conclusions 

The conclusions are generalizable only to the popula-

tion of Texas teacher educators, members of the Texas 

Science Supervisors Association, and members of the Science 

Teachers Association of Texas, All of the groups identified 

the basic competency areas of professional knowledge and 

attitude skills, instructional skills , evaluation skills, 

and human relations skills among the top four priorities, 

The areas of planning skills, management skills, and know-

ledge of science were among the lower three priorities for 

all groups. This similarity of priority order indicates that 

all sections of the profession share a similar view of 

teachers' competencies. The profession's success in educating 

teachers in the content areas is reflected by the priority 

of the rankings. Based on the data, there should be greater 

emphasis on human relations skills, as well as improved 

instructional and evaluation skills. 

Two of the groups gave identical priority order to the 

competency areas of professional knowledge and attitude 

skills, planning skills, and management skills, This was 

similar to the conclusion of Chiappetta (1,2,3), This 
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agreement among groups as to identical priority order of 

some competency skill areas and similarity of the four top 

areas of concern indicated that those components of the 

profession share similar views of teacher competency, This 

similarity strengthened the argument that the profession is 

able to analyze itself from several vantage points and, to 

identify strengths and weaknesses in teacher performance. 

The data from the mean difference between groups iden~ 

tified teachers and teacher educators as being significantly 

different from one another in their views as to how well 

teachers are demonstrating the competency skills« The 

supervisor, however, did not differ greatly from either 

teachers or teacher educators, This position of the super-

visor, between the two extremes of teachers and teacher 

educators, indicated that supervisors had an accurate view of 

teacher performance, The teachers had the lowest 

discrepancy index values, indicating that they felt they 

were performing the competencies at an ideal level, The 

teacher educators had the highest discrepancy index values, 

indicating that they felt teachers were not performing the 

competencies near an ideal level, 

The greatest amount of discrepancy occurred in the 

identification of actual level of performance. None of the 

groups was significantly different in its establishment of 

the ideal level of competency. Coversely, the actual 
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level of teacher performance was of a magnitude of signi-

ficant difference on twenty of the twenty-one items, This 

indicated that the level of actual teacher performance was 

not concurrently held by all groups, 

Recommendations 

The conclusions reached in the preceding section 

identify a need for further research to determine how well 

teachers demonstrate the competencies in their teaching, 

The top four priority areas of professional knowledge and 

attitude skills, human relations skills, instructional 

skills, and evaluation skills represent a point of 

departure for more intensive efforts by the profession to 

develop plans of support for teachers. Rising expectations 

for teachers to demonstrate certain competencies require the 

profession and the state education agency to initiate 

actions to assure that teachers have these basic skills, 

On the basis of the findings of this study, the most 

important areas needing further investigation appear to be 

the following: 

1. Investigation of factors causing differences of 

human relations skills rankings among science 

supervisors f teachers, and teacher educators. 

2, Investigation of an accurate instrument to 

evaluate teachers' demonstrations of the seven 

basic skill areas, 
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3, Investigation at the local level, comparing the 

evaluation of teacher demonstration of the seven 

basic skill areas by teacher educators, super-

visors , administrators, teachers, and students. 

4, Development of teacher education strategies for 

inservice and preservice teachers, designed to 

meet the competency needs of secondary science 

teachers in the areas of professional knowledge 

and attitude, human relations, instructional 

skills, and evaluation skills. 
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APPENDIX A 

August 12, 1978 
1204 Brook Drive 
Kilgore, Texas 75662 

Department of Education 

Dear Dr, 

X need your help identifying the teacher educators in Texas 
with major responsibilities teaching secondary science methods 
courses, X would appreciate your listing the appropriate 
names on the enclosed card and returning it to me, The 
persons nominated will be sent a brief questionnaire early 
in the fall, This information will be used as part of my 
doctoral dissertation at North Texas State University, The 
Texas Education Agency science program office is aware of 
this study and will receive a copy of the final results, 

Thank you for your prompt assistance. 

Sincerely, 

Mike Owens 

Enclosure 
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APPENDIX B 

SCIENCE TEACHERS COMPETENCIES QUESTIONNAIRE 

Position(circie one) 1 Science Teacher 2 Science Supervisor 3 University teacher educator (l5 

Years in present position. Years in science education. t2-s] 

M a j o r i t y of science teaching experience (check one) 1.Biology — 2 . Chemistry — 3 . Physics i«i 

4. Earth Science __5. Physical Science 6 . Elementary 7 Other (describe) 

DIRECTIONS Following are 21 competency statements grouped in sets of three according to the 
basic skills they are addressing. The two blanks on either side of a competency statement are to 
record your responses. The left blank indicates^ the ACTUAL demonstration of the competency 
by science teachers. The right blank indicates the IDEAL demonstration of the competency by 
science teachers. Please place ONE number in EACH blank using the scale below. 

1 = Very low, 2 = Low, 3 = Adequate, 4 = High, 5 = Very high 

ACTUAL KNOWLEDGE OF SCIENCE IDEAL 

1. Be able to define science and discuss intelligently the process and values associated - — _ c-«i 
with scientific endeavors. 

2. Be able to select, prepare, present, and assess the value of a variety of demonstrations. __ [9. l0] 

3. Be cognizant of and capable of coping with many of the forces affecting concept £l, 
formation. 

PROFESSIONAL KNOWLEDGE AND ATTITUDES 

4. Be committed to the teaching of science and the corresponding roles which are _____ [is-m 
inescapably associated with such commitments. 

5. Become acquainted with the major new science programs and the ways in which such 
programs might affect the science curriculum. 

6 . Become a professionally active participant in the improvement of science teaching. 

[18-16] 

HUMAN RELATIONS SKILLS 

7 Be able to establish and maintain rapport with secondary age youngsters. [19-20] 
8. Be able to communicate with adolescents by listening to and incorporating their input. jast-azi 
9. Be concerned for each pupil and exhibit a subsequent willingness and eagerness U3..,4] 

to help all students. 

PLANNING SKILLS 

10. Be able to design assignments which will provide for successful learning opportunites — us-a#: 
to groups of pupils with varied abilities and interests. 

11. Be able to state objectives of a .major,and of a concomitant, nature with regards — — [27-2B] 
to science programs, courses, units and lessons. 

12. Be able to develop realistic course outlines, teaching units, and lesson plans for 
science activities. 

OVER 
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APPENDIX B 

SCIENCE TEACHERS COMPETENCIES QUESTIONNAIRE 

ACTUAL INSTRUCTIONAL SKILLS 

13. Be able to provide students with concrete, hands-on experiences that will lead to 
concept formation. 

14. Be able to use appropriate audio-visual materials and know how to evaluate and 
.select such materials. 

15. Be able to diagnose student needs and design appropriate learning experiences 
relevant to those needs. 

IDEAL 

MANAGEMENT SKILLS 

16 . Be capable of properly storing and maintaining science material and equipment. 
17. Be fully cognizant of various laws and measures relating to safe operations in 

science teaching. 
18. Be able to locate and use local areas for field trips. 

EVALUATION SKILLS 

19. Be able to evaluate your own classroom behavior or to secure such evaluation from 
others in order to make any appropriate changes in behavior. 

20. Be able to develop examinations which incorporate different styles of questions 
that aid in detemining varied levels of cognitive achievement. 

21. Become familiar with results of standardized testing and be able to identify 
needed curriculum changes. 

MICHAEL OWENS 

1204 BROOK DR. 

KILGORE. TX 75662 

MICHAEL OWENS 

1204 BROOK DR 
KILGORE, TX 75662 
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APPENDIX C 

1204 Brook Drive 
Kilgore, Texas 75662 

Dear Science Educator: 

May X ask your contribution in the identification of science 
teaching competencies that are in need of increased atten-
tion by the profession, You are part of a randomly selected, 
sample of science educators asked to complete the enclosed 
questionnaire, 

The study is part of my doctoral program at North Texas State 
University, In order to inform you of the results of this 
study, a summary of outcomes will be published in The Journal 
of the Science Teachers Association of Texas, 

All responses are to remain confidential, but you will notice 
the instrument is marked to assure that follow-up requests 
for return of the questionnaire are sent to the correct audi-
ence. Because every answer is important to the reliability 
of the results of the study survey, I hope you will return the 
instrument soon, today if possible. Please fold the completed 
instrument to show the address, staple closed, and mail. 

Thank you for your contribution to the enhancement of science 
teaching in Texas, 

Sincerely, 

Michael Owens 

MO/mj 

Enclosure 
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APPENDIX D 

1204 Brook Drive 
Kilgore, Texas 75662 

Dear Science Educator; 

This is my second request for your contribution in the iden-
tification of science teaching competencies that are in need 
of increased attention by the profession, You are part of a 
randomly selected sample of science educators asked to com-
plete the enclosed questionnaire, 

The study is part of my doctoral program at North Texas State 
University. In order to inform you of the results of this 
study, a summary of outcomes will be published in The Journal 
of the Science Teachers Association of Texas, 

All responses are to remain confidential, but you will notice 
the instrument is marked to assure that follow-up requests 
for return of the questionnaire are sent to the correct audi-
ence. Because every answer is important to the reliability 
of the results of the study, I hope you will return the in-
strument soon... today, if possible. Please fold the com-
pleted instrument to show the address, staple closed, and mail 

Thank you for your contribution to the enhancement of science 
teaching in Texas. 

Sincerely, 

Michael Owens 

MO/mj 

P,S, If you have returned the first instrument in the last 
few days, you may keep the enclosed instrument, Thank 
you for your help, 
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APPENDIX E 

1204 Brook Drive 
Kilgore, Texas 75662 
September 25, 1978 

Dear Science Teacher; 

X am in need of secondary science teachers response to the 
enclosed questionnaire. If you are not a secondary science 
teacher, return the enclosed postcard, X appreciate your 
time and assistance in determining the competency level of 
secondary science teachers. 

All responses are to remain confidential, but you will no-
tice the instrument is marked to assure follow-up requests 
are sent to the correct audience, Because every answer 
is important, please return the card or questionnaire soon, 
today if possible, 

Thank you for your help. If you have returned the earlier 
instrument in the last few days, please disregard this re-
quest , 

Sincerely, 

Mike Owens 

MO/mj 

Enclosures 
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