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Chapter I 

Introduction 

Fifty percent of all careers require a functional knowledge of fundamental biology 

and chemistry. Therefore, it is of vital importance that all people entering the job force 

possess a working framework of the biological and chemical sciences. Furthermore, it 

should be noted that the labor market continually requires expanded and diversified skills 

from new entrants. This is especially true for those in technological fields like biology and 

chemistry (United States Department of Commerce, 1991). 

Unfortunately, secondary students in the United States are typically underachievers 

in science. This has led many education experts to question whether the typical 

instructional methodologies used in science are effective (Johnson and Johnson, 1987). 

Science instruction has traditionally focused on developing theoretical knowledge through 

memorization of information. Limited emphasis has been placed on practical application 

of memorized data. In addition, little effort has been directed toward fostering a positive 

student attitude toward science. 

Increased interest has recently surfaced concerning the use of applied instructional 

techniques for disseminating scientific instruction. Harvey (1991) referenced the need for 

applied curricula which will make academic concepts relevant to the workplace. 

Furthermore, he contended that students enrolled in applied curriculum courses exhibit a 



2 

more positive subject attitude than their traditional curriculum peers. If students do truly 

develop an enhanced perspective of the subject due to more practical instruction, then it is 

reasonable to assume that their subject competence would improve as well. 

Problem 

Traditional science teaching methods may be an ineffective preparation venue for 

students assuming careers in a technologically advanced labor market. Most science based 

occupations require the active application of information commonly found in public school 

science curricula. However, traditional science curricula utilize instruction techniques 

such as rote memorization which do not focus on pragmatic occupational preparation. It 

has been indicated that instruction which mirrors the environment where it will be used is 

most effective. Therefore, it is arguable that a curriculum which stresses an applied 

approach employing the cooperative learning method may be a more effective means of 

teaching a diverse base of scientific information. For this reason, the relative effectiveness 

of an applied science curriculum needs to be evaluated. 

Purpose 

The purpose of this study was to compare the Applied Biology/Chemistry (ABC) 

curriculum taught using the cooperative learning method with the traditional biology 

curriculum taught using more typical instruction by means of student scores on a 

standardized biology test and science attitude survey. 
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Objectives 

Six objectives were established in efforts to achieve the purpose of the study. 

The objectives of this study were: 

1. To compare pre-test and post-test scores on the National Association of Biology 

Teachers/National Science Teachers Association (NABT/NSTA) biology test of those 

students taught the ABC curriculum using the cooperative learning method in selected 

Oklahoma schools. 

2. To compare pre-test and post-test scores on the NABT/NSTA biology test of those 

students taught the traditional biology curriculum using typical teaching methods in 

selected Oklahoma schools. 

3. To compare pre-test and post-test difference scores on the NABT/NSTA biology test 

of those students taught the ABC curriculum using the cooperative learning method 

with those taught the traditional biology curriculum using typical teaching methods in 

selected Oklahoma schools. 

4. To compare pre-test and post-test scores on the science attitude survey of those 

students taught the ABC curriculum using the cooperative learning method in selected 

Oklahoma schools. 

5. To compare pre-test and post-test scores on the science attitude survey of those 

students taught the traditional biology curriculum using typical teaching methods in 

selected Oklahoma schools. 

6. To compare pre-test and post-test scores on the science attitude survey of those 

students taught the ABC curriculum using the cooperative learning method with those 



taught the traditional biology curriculum using typical teaching methods in selected 

Oklahoma schools. 

Hypotheses 

Listed below are the hypotheses which were constructed to achieve the 

objectives of the study. Hypotheses are categorized by related assessment instrument. 

NABT/NSTA Biology Test Hypotheses 

4 

• Ho1- There is no significant difference between the pre-test and post-test scores on the 

NABT/NSTA biology test of students enrolled in ABC Biology I at the First 

Metropolitan High School, the Second Metropolitan High School, the Third 

Metropolitan High School and the Rural High School. 

• Ho2- There is no significant difference between the pre-test and post-test scores on the 

NABT/NSTA biology test of students enrolled in traditional Biology I at the First 

Metropolitan High School, the Second Metropolitan High School, the Third 

Metropolitan High School and the Rural High School. 

• Ho1- There is no significant difference between the pre-test and post-test difference 

scores on the NABT/NSTA biology test of students enrolled in ABC Biology I and 

students enrolled in traditional Biology I at the First Metropolitan High School, the 

Second Metropolitan High School, the Third Metropolitan High School and the Rural 

High School. 

• Ho4- There is no significant difference between the pre-test and post-test scores on the 

NABT/NSTA biology test of students enrolled in ABC Biology I at the First 



Metropolitan High School, the Second Metropolitan High School, the Third 

Metropolitan High School or the Rural High School. 
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• Hos- There is no significant difference between the pre-test and post-test scores on the 

NABT/NSTA biology test of students enrolled in traditional Biology I at the First 

Metropolitan High School, the Second Metropolitan High School, the Third 

Metropolitan High School or the Rural High School. 

• Ho6- There is no significant difference between the pre-test and post-test difference 

scores on the NABT/NSTA biology test of students enrolled in ABC Biology I and 

students enrolled in traditional Biology I at the First Metropolitan High School, the 

Second Metropolitan High School, the Third Metropolitan High School or the Rural 

High School. 

• Ho,- There is no significant difference between the pre-test and post-test scores on the 

NABT/NSTA biology test of students enrolled in ABC Biology I in each section at the 

First Metropolitan High School, the Second Metropolitan High School, the Third 

Metropolitan High School or the Rural High School. 

• Hos- There is no significant difference between the pre-test and post-test scores on the 

NABT/NSTA biology test of students enrolled in traditional Biology I in each section 

at the First Metropolitan High School, the Second Metropolitan High School, the 

Third Metropolitan High School or the Rural High School. 

• Ho9- There is no significant difference between the pre-test and post-test difference 

scores on the NABT/NSTA biology test of students enrolled in ABC Biology I and 

students enrolled in traditional Biology I in each section at the First Metropolitan High 
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School, the Second Metropolitan High School, the Third Metropolitan High School or 

the Rural High School. 

Science Attitude Survey Hypotheses 

• Ho'°- There is no significant difference between the pre-test and post-test scores on the 

science attitude survey of students enrolled in ABC Biology I at the First Metropolitan 

High School, the Second Metropolitan High School, the Third Metropolitan High 

School and the Rural High School. 

• Ho11- There is no significant difference between the pre-test and post-test scores on the 

science attitude survey of students enrolled in traditional Biology I at the First 

Metropolitan High School, the Second Metropolitan High School, the Third 

Metropolitan High School and the Rural High School. 

• Ho12- There is no significant difference between the pre-test and post-test difference 

scores on the science attitude survey of students enrolled in ABC Biology I and 

students enrolled in traditional Biology I at the First Metropolitan High School, the 

Second Metropolitan High School, the Third Metropolitan High School and the Rural 

High School. 

• Ho13- There is no significant difference between the pre-test and post-test scores on the 

science attitude survey of students enrolled in ABC Biology I at the First Metropolitan 

High School, the Second Metropolitan High School, the Third Metropolitan High 

School or the Rural High School. 
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• Ho14- There is no significant difference between the pre-test and post-test scores on the 

science attitude survey of students enrolled in traditional Biology I at the First 

Metropolitan High School, the Second Metropolitan High School, the Third 

Metropolitan High School or the Rural High School. 

• Ho1s- There is no significant difference between the pre-test and post-test difference 

scores on the science attitude survey of students enrolled in ABC Biology I and 

students enro.lled in traditional Biology I at the First Metropolitan High School, the 

Second Metropolitan High School, the Third Metropolitan High School or the Rural 

High School. 

• Ho16- There is no significant difference between the pre-test and post-test scores on the 

science attitude survey of students enrolled in ABC Biology I in each section at the 

First Metropolitan High School, the Second Metropolitan High School, the Third 

Metropolitan High School or the Rural High School. 

• Ho1,- There is no significant difference between the pre-test and post-test scores on the 

science attitude survey of students enrolled in traditional Biology I in each section at 

the First Metropolitan High School, the Second Metropolitan High School, the Third 

Metropolitan High School or the Rural High School. 

• Ho1s- There is no significant difference between the pre-test and post-test difference 

scores on the science attitude survey of students enrolled in ABC Biology I and 

students enrolled in traditional Biology I in each section at the First Metropolitan High 

School, the Second Metropolitan High School, the Third Metropolitan High School or 

the Rural High School. 



Definitions 

Applied Biology Curriculum 

The ABC curriculum consisted of materials developed at the Center for 

Occupational Research and Development (CqRD) in Waco, Texas. Instructional 

materials included printed text, true story scenarios, career profiles, realistic role play 

situations, instructional videos, practical laboratory exer~ises a~d vocabulary worksheets. 

Cooperative Learning Method 

Cooperative learning is students working together toward a common goal, with 

all group members succeeding or failing as a unit. It has positive interdependence and 

individual accountability (Sharan, 1990). This method utilizes a variety of instructional 

methods focusing on student groups and student and teacher interaction. Teachers 

utilizing this method are interested in conveying material and enhancing interpersonal 

communication skills. 

Metropolitan Schools 

Metropolitan schools refers to those schools located in direct proximity to an 

urban area with a population of greater than 25,000 (Mosley, 1993). 

Rural Schools 

Rural schools refer to schools located in a community with a population ofless 

than 25,000 (Mosley, 1993). 

8 
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Traditional Biology Curriculum 

The traditional curriculum approach involved the use of state adopted textbooks, 

lab manuals, and study guides which principally focus on theoretical biological concepts. 

Instructional methods most often the use of modified lecture and teacher demonstration. 

Student activities usually include completing activities in lab manuals and study guides. 

Traditional Teaching Method 

The traditional teaching method is typiff ed by theory based presentation of 

curriculum primarily using lecture as the teaching method of instruction. Teachers 

utilizing this method are most concerned with disseminating the subject matter contained 

in the units of instruction within the curriculum. 

Assumptions 

1. It was assumed that students performed to the best of their abilities on the pre-test and 

post-test of the NABT/NSTA biology test. 

2. It was assumed that students responded honestly on the pre-test and post-test on the 

science attitude survey. 

Limitation 

Randomization of students between the two curricula within each school was not 

possible. Intact classes which had been pre-assigned to ABC or traditional biology 



curricula had to be utilized. Furthermore, it was not possible to control for teacher 

differences in this study. 

Scope 

10 

The scope of the study consisted of students enrolled in either a traditional biology 

course or an ABC biology course at four Oklahoma high schools. Three of the locations 

were in metropolitan areas and the other was in an area classified as rural. 
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Chapter II 

· Review of Literature 

The purpose of this chapter is to provide an overview of the available literature in 

science education as it pertains to the objectives of the Applied ~iology/Chemistry 
'. ,; 

curriculum. This study is a continuation of research efforts directed toward evaluating the 
,· • 1 • ' • 

ABC curriculum. Therefore, this exploration of relev~t literature principally addresses 

writings not available or not extensively considered by previous researchers in this area. A 

compilation of books, professional journals, government documents and magazines has 

been obtained to give a broad representation of the review ofliterature for this study. 

Chapter II has been divided into the following sections: 1) Introduction, 2) Applied Basic 

Science Courses, 3) Cooperative Leaming, 4) The Nature of Effective Instruction, 5) 

Attitudes Toward Science, 6) Related Research and 7) Summary. 

Introduction 

The teaching of science is in need of reforms which will increase the relationship of 

education to the economic viability of the United States. At present, high school students 

are not being offered the type of scientific methodologies applicable to everyday life. 

This problem spans from the intense teaching of abstractions and terminology, extended 

monologic expositions of the topic, at the beginning of science courses with little or no 
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effort to introduce practical experience (Aldridge, 1991). This leaves little or no provision 

for students to contribute their interpretations and reformulations as well as other 

expertise they may possess (Sharan, 1990.) 

Without education in the sciences, the United States will not be able to produce 

the human resources needed for the twenty-first century and competitive nations, such as 

Japan and the European Community, will overtake the U.S. resource market (Aldridge, 

1991). The alarm,. caused by inadequate training of our youth in the sciences, is due to the 

increase in the number of information-based jobs. Since innovation requires knowledge in 

the workplace, there is an increasing need for improvement in the management of science . 

and technology. 

The emphasis on basic work skills has been an issue studied by educational 

reformists. The National Secondary Vocational Education Commission (1984) believed 

students must be more proficient in the basic academic subjects. One way this was made 

possible was by placing more emphasis on the relevance of the subject matter being 

taught. This concept, used in vocational education, along with the idea of applied learning 

has been adopted by many in the educational field. 

According to the U.S. Department of Education (1992), approximately 30 percent 

of secondary students leave school before graduating, depriving the nation of technically 

trained personnel for the workforce. Therefore, applied academics is a vital component of 

educational reform in this decade. Business and industry recognize the need for workers 

who have received the academic basics. 
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Kolde (1991) noted it is not enough that a person have a cognitive knowledge of 

science and technology; they must have affective and psychomotor skills related to the 

area of study inherent to the skills needed for the job being performed. Vocational 

education has been an integral part of meeting the specific occupational needs of students, 

but now the need arises for academic basics in the preparation student for the workforce. 

Applied Basic Science Courses 

Our educational strategies must be re-evaluated to prepare students for the 

information age (St. Armand, 1992). The old methods of abstractions and terminology 

may not be the best choices for students in today's classroom. Face-to-face interaction 

and critical thinking skills are essential teaching methods in the application of scientific 

methodology. This_shift in curriculum philosophy from essentialist to experimetalist is the 

first step in making academic basics more relevant to the students assuming productive 

roles in today's rapidly changing society (Dobson, Dobson and Koetting, 1985). 

Applied academic curriculum was established principally to serve general 

education students who do not initially plan to pursue a four-year college degree. That is 

to say, most of these students will find jobs in the workforce immediately following high 

school, or they may continue their education in a two-year post-secondary program. 

These students have a greater need for direct application of science and technology 

rather than the basic theoretical foundation of scientific knowledge. This is due to the 

demand for a working knowledge in real-life situations of those students who do not plan 

to pursue a degree at a four-year institution of higher education. Parnell (1992) noted: 



When will we learn in this country that we must meet the educational needs 

of the neglected majority of high schools students- 75 percent in most 

places- who are not likely to earn a college degree? If the sole purpose of 

education is to prepare students and graduate studies, our educational 

system is a failure by design, leaving the majority of students unprepared 

for the jobs of the future or even the next step in education (p.24) .. 

14 

The learning needs of these students are best met by·courses emphasizing 

applications of abstract concepts to real-world situations which involve them in hands-on 

learning. Application relevant to life and work and hands-on learning are the fundamental 

principals that guided the design and development of the ABC curriculum (CORD, 1991). 

In-depth studies expect to show students will gain a greater appreciation for science and 

technology while acquiring skills that will help them gain a better working knowledge for 

entry into today's workforce. 

Applied curriculum seeks to enhance the learning and retention of scientific and 

technological information, while serving as a way for students to develop an appreciation 

for the workings of the scientific and natural world. Applied curriculum is taught in a way 

which emphasizes the use of real-life examples of and activities to help teachers instill a 

more positive attitude about science in secondary students. 

The problem with developing a more positive attitude toward science on the part 

of students starts with teachers. Many high school teachers have only been educated in 

one science field. Others lack any formal preparation in scientific instruction. They do not 

understand the difference between teaching science as a reading and lecturing course and 



the real understanding that comes from hands-on experience with scientific phenomena 

( Aldridge, 1991). 
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Hands-on experience will provide students with direct, concrete experience with 

science phenomena, instead of the abstractions and terminology commonly used in science 

courses. Once an appreciation for the subject has been established, creativity on the part 

of the students and teacher can flow with ease (Rubin, 1985). 

The other aim of applied curriculum is to retain,students and develop greater self

esteem through positive learning experiences. When students increase their ,self-esteem, 

they work harder toward their goals and schools have a decrease in dropout rates (Musko, 

1992). Franz (1979) stated: 

If unmotivated students come to feel they are learning something useful, I 

believe, then those students will stop fighting the system. They may then 

surprise their teachers with the energy and enthusiasm they bring to 

science; they may even surprise themselves by succeeding in an academic 

course (p.36). 

The concept of applied learning has been used in vocational education since its 

inception. The results have been favorable, especially in the development of "Tech Prep." 

This model intertwines both the academic and vocational subjects in applied learning. 

Many educators believe the move toward a more applied approach is a direct result of the 

implementation of the tech prep model. 

In order to create an educated citizenry, through the use of applied academic 

curriculum, the tech prep model is one that may well be both effective and efficient for 



academic programs. The key to success is getting academic and vocational faculties to 

cooperate (Coorough, 1992). 

Cooperative Learning 
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Cooperative learning is students working togethertoward a common goal, with all 

group members succeeding or failing as a unit. It has positive interdependence. and 

individual accoun,tabi~~ty (~ha.ran, 1990). It has proven to. be complimentary to the various 

aspects of the applied scientific curriculum. This research utilized the cooperative learning 

method for the ABC curriculum taught at Oklahoma high schools. The ABC curriculum 

lends itself more openly to the use of creative learning environments such as cooperative 

learning than the traditional curriculum model. 

Rottier and Ogan (1991) contended cooperative learning promotes the use of basic 

learning skills on material. They noted that it also promotes: 1) higher achievement

especially in average to below average students, 2) greater use of reasoning strategies and 

improves students' ability to problem solve due to social interaction, 3) positive 

relationships between students, 4) more positive attitude toward subject matter due to the 

reduced frustration which builds a more positive learning experience and 5) higher self

esteem through positive interaction with fellow students. 

Cooperative learning involves seven basic components, including face-to-face 

interaction, evaluation, individual accountability, group cohesion, social skill development, 

monitoring and processing. It has been demonstrated that groups consisting of high and 

low achievers; males and females; and students of different ages, races, social, economic 
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and ethnic backgrounds can work together effectively and experience significant increases 

in reading and learning (Flood, 1980; Graves and Graves, 1983; and Slavin, 1985). 

This approach of using cooperative learning with applied learning is well suited to 

the ABC curriculum since group projects are the most prevalent aspects of both methods. 

For example, students in ABC classes ata rural high school were given various group 

research assignments which were to be presented in class .. • The presenters of each group 

project were given .constructive critiques. Interaction from these group activities 

continued in the hallways, parking lots and school cafeterias (Roy, Laurie and Brown, 

1983). 

This is similar to the Jigsaw I method of cooperative learning in which each 

student in a five to six member team is given unique information on a topic that the whole 

group is studying (Aronson, 1978). After reading their sections, the students meet in 

"expert groups" with counterparts from other groups to discuss the information. They 

then return to their respective groups and teach their teammates what they have learned. 

At the end the group is tested for individual accomplishment. 

In a kindred approach, Jigsaw II, students are assigned to four to five member 

teams. They read narrative materials and each team member is given a specific topic to 

study. The students discuss their topics in "expert groups". Then, they return to their 

teammates to teach the information. Finally, the students are quizzed to determine both 

individual and group achievement. 

Jigsaw I and II differ on one critical dimension: positive interdependence in the 

within-team task structure. Students in Jigsaw II do not necessarily have to depend on 



each other to do well. It is possible their attitudes towards each other and toward the 

need for cooperation are quite different compared to those in Jigsaw I, in which true 

interdependence occurs due to the task structure (Slavin, Sharan, Kagan, Hertz

Lazarowitz, Webb and Schmuck, J985). 

The Nature of Effective Instruction 
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. . The nature of effective instruction has b~en. defined as a science implementeq that 

is by artists (Kindsvatter, 1988). With its readily identified and easily understood 

concepts,. the scientific aspect of instruction naturally ~eceives the most attentiqn, frqm. , 

educational writers and researchers. It is not a difficult endeavor to find an array of 

books, journals and magazines dedicated to addressing the technical principles and 

practices utilized in successful instruction. However, those elements of quality teaching 

identified as artistry are much more ambiguous and extend beyond society's ability to 

adequately analyze or even fully recognize. For this reason, teaching must considered a 

complex behavior. Any attempt to interpret it in simple analytical terms would lead to a 

distorted perception. 

It is comforting to note that many of the studies undertaken to identify key · 

components of superior instruction have produced similar results (Levin and Long, 1981 ). 

This consistency allows for the identification of certain variables that, when successfully 

practiced will enhance a teacher's ability to provide effective instruction (Pellicer, 1984). 

The parallelism also lends credibility to the belief that teaching can be a learned behavior. 

Undoubtedly, there are some teachers who can rely almost exclusively on instinct to guide 



their instructional efforts. But, those not blessed with natural artistic· ability can also 

develop great skill through dedicated· study and practice. 

Pellicer (1984) reported on the Beginning Teacher Evaluation Study (BTES) · 

which was conducted by the California Commission for Teacher preparation and 

Licensing, with support from the National Institute for Education, Many ,conclusions 
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were drawn from this six-year study, but the most,important related to the identification of 

five variables which significantly influenced the success of teaching efforts .. These 

components were listed as diagnosis, prescription, presentation, monitoring and feedback. 

Each of these variables are explained below. 

1) diagnosis- founded on the assumption that the quality of teaching is 

dependent on the quality of the decision making process that precedes 

teaching. It focuses on the issue of what to teach and requires that the 

instructor has a comprehensive knowledge of the course content area. 

2) prescription- relates to the identification oflearning objectives in 

accordance to desired educational outcomes. The process concludes with 

the formulation of a plan of study or lesson plan which answers the 

question of how the material will be taught. 

3) presentation- refers to the implementation of the plan of study or lesson 

plan. 

4) monitoring- involves the use of formal and informal methods of 

evaluating student progress toward mastering educational objectives. 



Testing is the most common formal monitoring method, while questioning 

is the typical informal approach. 

5) feedback- provides a response to students in relation to the efforts to 

meet specific objectives. This element is often the most consistent and 

direct positive influence on ·student.achievement. 
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The BTES focuses on identifying a systematic instructional approach for effective 

teaching. A teacher who is attuned to this type of scientific system can undeniably 

produce an environment conducive to student achievement. However, pupil success 

should not be the sole criteria for. to judge the goodness or effectiveness of instruction. 

For example, a teacher may produce substantial educational gains but use an authoritative 

classroom management which may frighten or alienate students. Although some may 

argue that such a teacher is effective, few would consider this teacher to be good. 

Therefore, any attempt to explain the concept of quality instruction must consider both 

achievement of education objectives and the presence of positive learning environment. 

This latter characteristic is best developed by the use of a teacher's artistic abilities 

(Brophy and Evertson, 1976). 

It should be the effort should be the effort of all teachers to provide an educational 

atmosphere that is enjoyable to all students. The most important aspect of creating a 

suitable environment is that the educational methods utilized be flexible for adaptation to 

unexpected opportunity (Rubin, 1985). Next, the artistic effective develops an 

individualized format for specific classes and students (Kourilsky, 1987). This 

personalization of instruction fosters increased student participation. Bloom (1976) also 
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indicated that the most successful teachers were quick to use and recognize classroom 

cues. Cues are defined as communicative efforts which indicate progress toward reaching 

an educational objective. In practice, teachers use cues to highlight important ideas or 

facts, while students' questions and comments provide teachers cues in relation to student 

understanding. Finally, the artistic teacher provides students an opportunity to internalize 

instruction through creative efforts (Labonty and Danielson, 1988). Vocational 

education's efforts to provide hands-on experience is an excellent example of this type of 

exceptional instruction. 

In the final analysis, quality instruction is a person invention. The observationchas 

also been made that excellent teachers tend to more diverse among themselves, while 

mediocre teachers tend to be more alike (Kindsvatter, 1988). Indeed, volumes have been 

written in attempting to qualify the concept of effective instruction. However, the only 

safe assumption is that quality instruction is both a science and an art. 

Attitudes Toward Science 

Numerous research efforts have indicated a positive relationship between attitude 

toward science and performance in science courses (Hounshell and Hill, 1989). And, 

since course performance is directly related to subject knowledge, a positive attitude 

toward science is reflective of a knowledgeable student. Therefore, assessment of student 

attitude is of importance in gauging the effectiveness of science curricula. 

A scientific attitude may be defined as an opinion or position taken with respect to 

a psychological object in the field of science (Moore and Sutman, 1970). It is important 
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to note that many such objects exist in science. With this in mind, any instrument used to 

assess a student's attitude toward science must be broad in nature. 

The instrument used in this study ascribes to these aforementioned parameters. 

Specifically, the survey has four characteristics: 1) preparation based upon specification of 

the particular attitude to be assessed; 2) use of several items to assess each attitude; 3) 

provision for the respondent to indicate the extent of acceptance or rejection of an attitude 

statement; and 4) concern with the intellectual and emotional attitudes. 

Related Research 

This section of the review of literature provides an overview of research studies 

related to applied academic curricula. Specifically, three comprehensive studies relating to 

this research effort are outlined in the following text. 

Dugger and Johnson (1989) conducted a staff study at Iowa State University of 

the Principles of Technology (PT) curriculum. This curriculum, developed by CORD, is 

designed teach basic physics concepts through an applied approach. It consists of 

fourteen instructional units which focus on basic physics topics such as force, work, rate, 

resistance, energy and power. Each unit addresses the mechanical, fluid, electrical, and 

thermal aspects of the aforementioned topic areas. 

This two year study compared student performance in traditional physics classes 

with that of students enrolled in PT courses. The study encompassed 675 students in 

fifteen Iowa school districts. The research effort analyzed the students' gain scores on a 

standardized examination given as a pre-test and post-test to each course. In essence, the 



study revealed that students enrolled in the PT course posted gain scores that were, on 

average, 141 percent higher than those students enrolled in traditional chemistry. 
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Another study conducted at Auburn University (Baker, Wilmoth, and Lewis, 

1990) compared eight pilot PT classes with eighteen randomly selected traditional physics 

classes in Alabama. The study encompassed a total of 532 students with 226 enrolled in 

PT and 306 receiving traditional instruction. Based on the findings of the study, it was 

concluded that the PT course was equivalent to the traditional physics approach in terms 

of student achievement. 

Christian (1993) did a study similar to the Iowa and Auburn research in Oklahoma. 

He, too, found no significant difference between the applied (PT) instructional approach 

and the traditional methods of teaching physics. The greatest conclusion from the data 

was that the applied curriculum seized a student clientele who otherwise would not have 

taken a course in physics; and these students achieved learning of physics fundamentals 

approximately equal to students provided traditional physics instruction. 

In a pilot study which compared traditional biology to the ABC curriculum, 

Beadles (1992) found no significant differences in terms student achievement or attitude 

when comparing the applied ABC curriculum with the traditional biology curriculum. He 

concluded that the use of the ABC curriculum had neither a positive or negative effect on 

the amount of biology learned or on attitude toward science by students when compared 

to their traditional peers. Furthermore, he recommended that the ABC curriculum be 

accepted as an equivalent substitute for traditional biology in meeting high school 

graduation and college entrance requirements. 
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A study conducted by Key and Lee-Cooper (1994) also focused on comparing the 

traditional biology curriculum and the ABC curriculum in Oklahoma high schools. They 

found no significant differences between the .curricula in terms of student achievement and 

attitude. The principal recommendation from this study was that administrators consider 

the need_s of students, teachers, and -society-when determining. curriculum needs for their 

schools. 

Miles-Wilson (1994) conducted another study to ascertain differences between the 

traditional biology curriculum .and the ABC -curriculum:·· She found that there was some 

evidence. to support the hypothesis that the achiev:ement of students enrolled· in a; course 

using the ABC curriculum was significantly higher than those students enrolled in a 

traditional biology course. Furthermore, the ABC students possessed significantly higher 

attitudes toward science and the environment than theirtraditional counterparts. 

MPR Associates Incorporated (1994) studied students enrolled in ABC biology 

and traditional biology in two metropolitan high schools and a rural high school in 

Oklahoma. This private consulting firm assessed the same students in three of the four 

high schools analyzed in this study. However, the statistical techniques and measurement 

instruments employed had some variation to those used in this research effort. · Overall, 

they found no significant difference between the ABC students and the traditional biology 

students in terms academic achievement. But, when comparing students who previously 

performed in the bottom half of their peer group in math and reading, the ABC biology 

students actually had significantly higher academic achievement than their traditional 

biology counterparts. 
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Summary 

Applied academics allows students to better realize the relevance of their academic 

endeavors. This fact typically translates into greater subject matter interest on the part of 

students. Therefore, students are likely to learn more in applied academic courses and be 

more apt to pursue continually higher levels of education (Musko, 1992). 

Cooperative learning also plays a role in enhancing learning and capturing student 

interest. James (1989) stated: 

Cooperative learning places the responsibility for learning where it belongs-

on the students. Cooperative learning increases achievement and improves 

students' attitude toward school, learning and classmates. Cooperative 

learning makes teaching and learning more fun (p. 89). 

When applied and cooperative techniques are coupled together by an effective, 

artistic teacher, positive results have undeniably occurred. Formal research studies have 

shown greater or equivalent achievement of students in applied academic courses as 

compared to those students in traditional courses. It is evident that applied academic 

coursework utilizing cooperative components is a viable alternative to the traditional 

curriculum. 
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Chapter III 

Design and Methodology · 

Purpose 

, . The purpose of this study was to compare the Ap,plied Biology/Che~stry (AJ3C) 

curriculum taught using; the coop~r~tive learning method with the tradi~ional biology 

curriculum taught using more typical instruction by, means of student scores on a 

standardized biology test and science attitude survey. 

Objectives 

Six objectives were established in efforts to achieve the purpose of the study. 

The objectives of this study were: 

1. To compare pre-test and post-test scores on the National Association of Biology 

Teachers/National Science Teachers Association (NABT/NSTA) biology test of those 

students taught the ABC curriculum using the cooperative learning method in selected 

Oklahoma schools. 

2. To compare pre-test and post-test scores on the NABT/NSTA biology test of those 

students taught the traditional biology curriculum using typical teaching methods in 

selected Oklahoma schools. 
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3. To compare pre-test·and,post-test difference scores on the NABT/NSTA biology test 

of those students taught the ABC curriculum using the cooperative learning method 

with those taught the traditional biologycurriculum using typical teaching methods in 

selected Oklahoma schools. 

4. To compare,pre-test and post-test scores on the science attitude survey of those 

students taught the ABC curriculum using the cooperative learning method in selected 

Oklahoma schools. .. , , 

5. To compare pre-test and post-test scores on the science,attitude •survey of those 

students taught the traditional biology curriculum using typical teaching methods in 

selected Oklahoma schools. · 

6. To compare pre-test and post-test scores on the science attitude survey of those 

students taught the ABC curriculum using the cooperative.learning method with those 

taught the traditional biology curriculum using typical teaching methods in selected , 

Oklahoma schools. 

Hypotheses 

Listed below are the hypotheses which were constructed to achieve the 

objectives of the study. Hypotheses are categorized by related assessment instrument. 

NABT/NSTA Biology Test Hypotheses 

• Ho,- There is no significant difference between the pre-test and post-test scores on the 

NABT/NSTA biology test of students enrolled in ABC Biology I at the First 



Metropolitan High School, the Second Metropolitan High School, the Third .. 

Metropolitan High School and the Rural High School. 
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• Ho2- There is no significant difference between the pre-test and post-test scores on the 

NABT/NSTA biology test of students enrolled in traditional Biology I at the First 

Metropolitan High School, the Second Metropolitan High School, the Third 

Metropolitan High School and the Rural High School. 

• Ho3- There.is.no ·Significant difference between the pre-test and post-test difference 

scores on the NABT/NSTA biology test of students enrolled in ABC Biology I and 

students enrolled in traditional Biology lat the first Metropolitan High School, the 

Second Metropolitan High School, the Third Metropolitan High School and.the Rural 

High School. 

• Ho4- There is no significant difference between the pre-test and post-test scores on the 

NABT/NSTA biology test of students enrolled in ABC Biology I at the First 

Metropolitan High School, the Second Metropolitan High School, the Third 

Metropolitan High School or the Rural High School. 

• Ho5- There is no significant difference between the pre-test and post-test scores on the 

NABT/NSTA biology test of students enrolled in traditional Biology I at the First 

Metropolitan High School, the Second Metropolitan High School, the Third 

Metropolitan High School or the Rural High School. 

• Ho6- There is no significant difference between the pre-test and post-test difference 

scores on the NABT/NSTA biology test of students enrolled in ABC Biology I and 

students enrolled in traditional Biology I at the First Metropolitan High School, the 
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Second Metropolitan High· School, the ThinlMetropolitan High School or the Rural 

High School. 

• Hor There is no significant difference between the pre-test and post-test scores on the 

NABT/NSTA biology test of students enrolled in ABC Biology I in each section at the 

First Metropolitan High Scho.ol;.the. Secpnd:Metropolitan High School, the Third 

Metropolitan High School or the Rural:Bigh School..-

• Hos- There is no .significant difference between the pre-test ,and post-test scores on the 

NABT/NSTA biology test of students enrolled in traditional Biology I in each section 

at the First Metropolitan High School, the Second Metropolitan High School,. the-.· 

Third Metropolitan High School or the Rural High School. 

• Ho9- There is no significant difference between the pre-test and post-test difference 

scores on the NABT/NSTA biology test of students enrolled in ABC Biology I and 

students enrolled in traditional Biology I in each section at the First Metropolitan High 

School, the Second Metropolitan High School, the Third Metropolitan High School or 

the Rural High School. 

Science Attitude Survey Hypotheses 

• Ho10- There is no significant difference between the pre-test and post-test scores on the 

science attitude survey of students enrolled in ABC Biology I at the First Metropolitan 

High School, the Second Metropolitan High School, the Third Metropolitan High 

School and the Rural High School. 
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• Ho11- There is no significant difference between the pre-test and post-test scores on the 

science attitude survey of students enrolled in traditional Biology I at the First 

Metropolitan High School, the Second Metropolitan High School, the Third 

Metropolitan High School and the Rural High School. 

• Ho,2- There is no significant difference between the pre-test and post-test difference 

scores on the science attitude survey of students enrolled in ABC Biology I and 

students enrolled in traditional Biology I at the First Metropolitan High School, the 
.r.· i 

Second Metropolitan High School, the Third Metropolitan High School and the Rural 

High School. 

• Hou- There is no significant difference between the pre-test and post-test scores on the 

science attitude survey of students enrolled in ABC Biology I at the First Metropolitan 

High School, the Second Metropolitan High School, the Third Metropolitan High 

School or the Rural High School. 

• Ho14- There is no significant difference between the pre-test and post-test scores on the 

science attitude survey of students enrolled in traditional Biology I at the First 

Metropolitan High School, the Second Metropolitan High School, the Third 

Metropolitan High School or the Rural High School. 

• Ho"- There is no significant difference between the pre-test and post-test difference 

scores on the science attitude survey of students enrolled in ABC Biology I and 

students enrolled in traditional Biology I at the First Metropolitan High School, the 

Second Metropolitan High School, the Third Metropolitan High School or the Rural 

High School. 
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• Ho16- There is no significant difference between the pre-test and post-test scores on the 

science attitude survey of students enrolled in ABC Biology I in each section at the 

First Metropolitan High School, the Second Metropolitan High School, the Third 

Metropolitan High School or the Rural High School. 

• Ho1r There is no significant difference between the pre-test and post-test scores on the 
~ , ··' 

science att.itude survey of students enrolled in traditional Biology I in each section at 

the First Metropolita11 High School, the Second Metropolitan High School, the Third 

Metropolitan High School or the Rural High School. 

• Ho1s- There is no significant difference between the pre-test and post-test difference 

scores on the science attitude survey of students enrolled in ABC Biology I and 

students enrolled in traditional Biology I in each section at the First Metropolitan High 

School, the Second Metropolitan High School, the Third Metropolitan High School or 

the Rural High School. 

Hypothesis Testing 

At-test analysis was used to determine whether significant differences existed for each of 

the null hypotheses. An alpha level of a= .05 was used to determine statistical 

significance. The use oft-tests was explained by Popham (1973) as follows: 

The t-test is used to determine just how great the difference between two 

means must be for it to be judged significant, that is, a significant 

departure from differences, which might be expected from chance alone. 

Another way of stating the function of the t-test is to assert that, through 



its use, we test the null hypothesis that two group means are not 

significantly different, that is, the means are so similar that the same 

groups can be considered to have been drawn from the same population 

(pp. 1217~4~} 

All data were analyzed J:?y the researcher using Microsoft Excel for Windows 

5.0. Specifically, the t-tests were conducted using th~ t~test for two samples assuming 

unequal variances contained in the Analysis Tools of the spreadsheet program. Raw 

scores, means, and st~ndard deviations are also presented in the analysis. 
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In addition to, the _metho_ds previously described, covariance and regression 

analyses were conducted. However, the secondary data employed to calculate these 

analyses were incomplete. Therefore, the results of such analyses were no benefit in 

addressing the objectives or hypotheses of this study. For this reason, the covariance and 

regression analyses are not presented in the findings of the study. 

Institutional Review Board 

Federal regulations and Oklahoma State University policy require review and approval of 

all research studies that involve human subjects before investigators can initiate their 

research. The Office of University Research at Oklahoma State University and the 

Institutional Review Board conduct the aforementioned review to protect the rights and 

welfare of human subjects involved in biomedical and behavioral research. In compliance 

with this policy, this study received the proper surveillance and was granted permission to 

continue. The Institutional Review Board approval code was AG-95-007. 
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Scope 

The scope of the study consisted of students enrolled in either a traditional biology course 

or an ABC biology course at four Oklahoma high schools. Three of the locations were in 

metropolitan areas and the other was in an area classified as rural. The first metropolitan 

school had a total of79 and 77 traditional students record scores on the NABT/NSTA 

biology test and the science attitude survey, respectively. In contrast, the ABC biology 

students posted 93 NABT/NSTA biology test scores and 92 science attitude survey 

scores. At the second metropolitan school, the ABC students had 54 scores on the 

NABT/NSTA biology test and 53 scores on the science attitude survey. In contrast, 65 

traditional biology scores were recorded for both the test and the survey. The third 

metropolitan school had a total of 32 and 31 traditional biology scores on the 

NABT/NSTA biology test and science attitude survey, respectively. In contrast, there 

were 23 ABC biology scores for both instruments. At the rural school, ABC biology 

scores were collected from 20 students on the NABT/NSTA biology test and the science 

attitude survey. In contrast, traditional biology scores were garnered from 16 students on 

the NABT/NSTA biology test and from 15 students on the science attitude survey. 

Measurement Instruments 

The 1990 version of the National Association of Biology Teachers/National 

Science Teachers Association (NABT/NSTA) Biology examination was used as a pre-test 

and post-test for all biology students. The test was composed by the High School Biology 

Examination Development Committee of the (NABT/NSTA). This committee has eight 
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members of equal gender distribution representing all geographic regions of the United 

States. The examination was developed to ascertain skills and understanding in eight 

science areas: 1) bioenergetics, 2) genetics, 3) ecology, 4) behavior, 5) STS (Science, 

Technology and Society), 6) systems and 7)technology. It was normed on 889 students 

with a mean of 45.092, standard deviation of 13.771 and a standard error of .462. 

· The science attitude survey uses responses to 20 statements to accomplish its 

purpose. It was focused toward determining biology attitude. Students could either 

strongly agree, agree, neither agree or disagree, disagree or strongly disagree to each of 

the statements. Constant increment point values were assigned to each possible response. 

Values from question to question were consistent. Thirteen of the items were positive 

attitude statements; seven were negative attitude statements. On the negative attitude 

items, the point values were reversed. Higher scores were associated with a more positive 

attitude. The instrument was administered as a pre-test and post-test to all biology 

students. 

Measurement Procedures 

The pre-tests were administered to students within the first four weeks of the 1993-94 

academic year. One of two versions of the NABT/NSTA biology test, differing in only in 

item order, was randomly administered to each student. All of the science attitude surveys 

were identical in content and form. Both the ABC and traditional students were provided 

identical instructions. During the last three weeks of the school year, the post-tests were 

given. The alternative version of the achievement test was given to each student. 
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Course Content 

ABC Curriculum 

Table I outlines the units of instruction taught in the ABC biology curriculum area 

for each school. The following informatiori related to the content areas is provided: 

-- - .. . 

1) time taught in we'eks, 2) number oflabs, 3) time'infab ii{percent and 4) number of 

activities. 

At the first metropolitan school, five content areas covered were 1) Disease and 

Wellness, 2) Animal Life Processes, 3) Continuity of Life, 4) Natural Resources and 5) 

Taxonomy. Time dedicated to each topic ranged from nine to four weeks. During the 

school year, there were 28 labs which occupied 34 percent of the instructional time. A 

total of 101 activities were incorporated into the instructional program. 

The second metropolitan school covered the following content areas: 1) Natural 

Resources, 2) Disease and Wellness, 3) Continuity ofLife, 4) Plant Growth and 5) 

Nutrition. Time spent teaching each topic varied from nine to four weeks. Lab exercises 

totaled 20 with 31 percent of instructional time devoted to them. A total of 62 activities 

were provided. 

Students were taught the following curriculum units at the third metropolitan 

school: 1) Natural Resources, 2) Water, 3) Air and Gases, 4) Continuity ofLife, 5) 

Nutrition, and 6) Disease and Wellness. Instructional time used teaching each unit 

spanned from six to four weeks. A total of 27 labs were taught with 50 percent of 
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TABLE I 

UNITS OF INSTRUCTION'TAUGHT AND RELATED PERTINENT STATISTICS IN 
THE ABC BIOLOGY CURRICULUM AREA FOR ALL SCHOOLS 

Time Taught Number of Time in Lab Number of 
Unit of Instruction (Weeks) Labs· (Percent) Activities 

First Metropolitan School 
Disease and Wellness · ·' c.;. . 8 .. .,. ... 6 40 24 .. 

Animal Life Processes 9 5 32 22 
Continuity of Life ·-:i- 6 5 45 25 
Natural Resources 5 8 30 20 
Taxonomy -4_ .. 4 25. 10 
Total 32 28 34.4 101 

Second Metropolitan School 
Natural Resources 6 4 30 12 
Disease and .Wellness 9 6 .. ., 40 .,.,:· ',!' 15 

.. 

Continuity of Life 9 6 45 17 
Plant Growth 4 2 25 10 

.. ; 

Nutrition 4 2 20 8 
Total 32 20 31 62 
Third Metropolitan School 
Natural Resources 6 7 60 30 
Water 6 2 50 2 
Air and Gases 4 2 40 2 
Continuity of Life 6 5 45 11 
Nutrition· 6 6 60 11 
Disease and Wellness 4 5 50 11 
Total 32 27 50 67 
Rural School 
Natural Resources 10 4 24 27 
Plant Growth and Reproduction 13 6 40 32 
Disease and Wellness 9 5 35 22 
Total 32 15 33 81 



teaching time dedicated to them. The students participated in a total of 67 instructional 

activities. 

The rural students participated in the following content. areas: 1) Natural 

Resources, 2) Plant Growth and Reproduction and 3) Disease and Wellness. The 

instructional time spent on each topic ranged from thirteen to nine weeks. A total of 15 

labs were provided which encompassed 3 3 percent of the instructional time. Students 

were provided a sum of 81, instructional activities. 

Traditional Biology Curriculum 
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Table II outlines the units of instruction taught in the ABC biology curriculum area 

for each school. The following information related to the content areas is provided: 1) 

time taught in weeks, 2) number oflabs, 3) time in lab in percent and 4) number of 

activities. 

At the first metropolitan school, five content areas covered were 1) Biological 

Principles, 2) Biochemistry, 3) Cell Structure, 4) Genetics and 5) Human Body Genetics. 

Time dedicated to each topic ranged from eight to four weeks. During the school year, 

there were 18 labs which occupied 10 percent of the instructional time. There were no 

activities incorporated into the instructional program. 

The second metropolitan school covered the following content areas: 1) Biological 

Principles, 2) Cell Structure, 3) Genetics, 4) Human Body Systems, 5) Biochemistry and 

6) Taxonomy. Time spent teaching each topic varied from eight to three weeks. Lab 

exercises totaled 15 with 10 percent of instructional time devoted to them. No 

supplemental activities were provided. 
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TABLEil 

UNITS OF INSTRUCTION TAUGHT AND RELATED PERTINENT STATISTICS IN 
THE TRADITIONAL BIOLOGY CURRICULUM AREA FOR ALL SCHOOLS 

Time Taught Number of Time in Lab Number of 
Unit of Instruction __ - - (Weeks) Lab_s (Percent) Activities 
First Metropolitan School · · ___ - .. 

-- - -·-. --
Biological Principles _ : ~' - ,. ~-- ' .. .. ' - 6 . . , •.. I' - _4 - - - _13 .. .. -0 - - - - ---- - ----- -- -- -

Biochemistry 4 3 15 0 
Cell Structure 6 4 13 0 
Genetics 8 3 8 0 
Human Body Systems 8 4 10 0 
Total 32 18 10 0 

Second Metropolitan School 
Biological Principles 5 2 8 0 
Cell Structure - ,. 6 3 10 0 
Genetics 6 3 10 0 
Human Body Systems 8 3 6 0 
Biochemistry 3 2 13 0 
Taxonomy 4 2 10 0 
Total 32 15 10 0 

Third Metropolitan S~hool 
Cell Theory 6 7 23 0 
Energy 6 4 13 0 
Evolution 2 3 21 0 
Genetics 4 6 30 0 
Ecology 2 7 50 0 
Behaviors 2 2 14 0 
Systems 7 9 25 0 
Taxonomy 3 5 33 0 
Total 32 43 26 0 

--- --

Rural School 
Cell Theory 6 3 10 0 
Energy - -- 4 2 --

10 0 
Evolution 2 0 0 0 
Genetics 6 3 1 0 
Ecology 2 1 7 0 
Systems 8 5 13 0 
Taxonomy 4 2 10 0 
Total 32 16 9 0 
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Students were taught the following curriculum units at the third metropolitan 

school: 1) Cell Theory~ 2) Energy; 3) Evolution, 4) Genetics, 5) Ecology; 6)'Behaviors, 7) 
. . . ~ ~ - - -. 

Systems and ·s) Taxonomy. Instructional time used teaching each unit spanned from seven 
.;-' -. f 

to two weeks. A total of 43 labs were taught with ~6 percent _oq~aching ti_m_e dedicated 

to .them. -The-students participated in no additional instructional activities. 
. - . . . ···--- .. - ·- .. -· .... 

The rural students participated in the following content areas: 1) Cell Theory, 2) 

Energy, 3) Evolution, 4) Genetics, 5) Ecology, 6) Systems and 7) Taxonomy. The 

instructional time spent on each topic ranged from eight to two weeks. A total of 16 labs 

were provided which encompassed 9 percent of the instructional time. No additional 

instructional activities were provided. 
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Chapter IV 

. ,., -··- .. -- ·--- . -

.· Analysis of Data _ .. 

The purpose of this study was to compare the Applied Biology/Chemistry 

curriculum with the traditional biology curriculum by analyzing scores of students on a 

standardized biology test and an attitude toward science survey. The following chapter is 

included to present the data collected relative to the objectives of the study. 

Findings of the Study 

Standardized Biology Test Data 

Table III illustrates the distribution and analysis of the pre-test, post-test and 

difference scores on the NABT/NSTA test for students enrolled in section I of ABC 

biology and traditional biology at the first metropolitan school. The twenty ABC 

curriculum scores on the pre-test ranged from a high of33 to a low of 12 with a mean of 

24.95. On the post-test, ABC students posted a high score of 55 and a low score of 18 

with a mean of 31.40. By contrast, the nine traditional biology students had a pre-test 

average of26.89 with individual scores ranging from 40 to 17. The traditional biology 

students established a two point mean advantage on the pre-test as compared to the ABC 

students. On the post-test, traditional students scored from 47 to 16 with a mean score of 

28.78. Interestingly, the ABC biology students rebounded to average over two points 
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TABLE III 

DISTRIBUTION AND ANALYSIS OF PRE-TEST, POST-TEST AND DIFFERENCE 
SCORES ON THE NABT/NSTA TEST FOR SECTION I ABC BIOLOGY 
STUDENTS AND SECTION I TRADITIONAL BIOLOGY STUDENTS 

AT THE FIRST METROPOLITAN HIGH SCHOOL 

- ·--. ,_ '. 

ABC Biolo '!.V Students .. - Traditional_ ~iology Students 
Student Pre-Test Post-Test Difference Stµdent_ Pre".'Te_st_ _P_ost-T~st _ ])i:Q:erence 

1 31 30 -1 1 28 18 -10 
2 18 30 12 2 40 47 7 
3 20 20 0 3 17 24 7 
4 27 33 6 4 22 29 7 
5 22 30 8 5 33 42 9 
6 26 25 -1 6 21 24 3 
7 28 55 27 7 30 16 -14 
8 22 28 6 8 33 32 -1 
9 12 24 12 9 18 27 9 

10 28 39 11 
11 27 35 8 
12 30 27 -3 
13 27 23 -4 
14 17 24 7 
15 27 48 21 
16 32 40 8 
17 29 34 5 
18 21 18 -3 
19 33 36 3 
20 22 29 7 

Mean 24.95 31.40 6.45 Mean 26.89 28.78 1.89 
S.D. 5.50 9.12 7.88 S.D. 7.85 10.28 8.54 

Pre-Test versus Post-Test Pre-Test versus Post-Test 
t = 3.66 p< .00 t = 0.66 p < .53 

ABC Biology Students versus Traditional Biology Students 
(Difference Score Analysis) 

t = 1.36 p < .19 

-
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higher tQan the traditional students on the post-test. Overall, the ABC students had a 
-. . \ ~ . .... . ~ ~ . ' 

difference score of 6.45 ~~ t,he,traditional students had a difference score of 1.89. Only 

the ABC students recorded a significant,ga~n ins~ore at t!i~ a= .05 level of significance. 

However, it should be noted that two.severely negative difference scor:e~ s!ce.wed that 

traqitional .curriculmn data'.. Finally, no ~ignifican~ diffe.reJ').ce between the groups was ., 

discovered at the a=::= .05 level of~ignificance. 

- · _TiibleIViUustrates the distribution and<~~~lysi~ ofthe pre-tesi, post-test and 

difference scores on t\le NABT/NSTA test for students enrolled in section II of ABC 

bjology and traditional biology at the first metropolitan school. The fifteen ABC, ~tudents 

had a pre"'.test average of25.13 and a post-test average of28.53 for a difference average 

of3.40. ABC pre-test performance ranged from39 to 12 and post-test scores varied from 

45 to 11. Six of the ABC students recorded a decrease.in performance on the test. 

Difference scores ranged from 23 to -9. Traditional students only increased scores by an 

average of0.70 as eight students declined in achievement. The traditional curriculum pre-

test average was 21. 80 for twenty students with scores ranging from 31 to 14. On the 

post-test, the high score was 40 and the low sco.re_was 9 with an average of22.50. 

Difference scores ranged from a high of 24 to a low of -17. Overall, there were no 

significant differences in pre-test and post-test performance for either group, nor was there 

a difference in achievement between groups at the a = . 05 level of significance. 

Table V illustrates the distribution and analysis of the pre-test, post-test and 

difference scores on the NABT/NSTA test for students enrolled in section III of ABC 

biology and traditional biology at the first metropolitan school. ABC students posted a 
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TABLE IV 

DISTRIBUTION AND ANALYSIS OF PRE-TEST, POST-TEST AND DIFFERENCE 
. SCORES ON THE NABT/NSTA TEST FOR SECTION II ABC BIOLOGY ... 

STUDENTS AND SECTION II TRADITIONAL BIOLOGY STUDENTS 
AT THE FIRST METROPOLITAN HIGH SCHOOL . 

ABC Biology Students Traditional Biology Students 
Student Pre-Test Post-Test . Difference Student Pre-Test P,ost-Test Difference 

1 27 39 12 1 28 28 0 
2 18 23 . . 5 2 21 .24 . 3 
3 22 45 23 3 26 9 -17 
4 J9 .. 17 -2 4 22 ; 27 5 . ' ·- .. 
5 32 40 8 5 20 37 17 
6 . 3.1 . 35 A 6 . 21 16. ,.5 

,,. 

7 35 35 0 7 21 25 4 
8 12 22 10 

'."' 
8 . ,.-",; . .. '~8 20 2 

9 24 23 -1 9 31 33 2 
10 26 34 8 10 17 16 -1 
11 12 11 -1 11 24 17 -7 
12 20 17 -3 12 28 21 -7 
13 39 30 -9 13 14 17 3 
14 25 29 4 14 16 40 24 
15 35 28 -7 15 17 12 -5 

16 25 21 -4 
17 14 14 0 
18 28 36 8 
19 28 16 -12 
20 17 21 4 

Mean 25.13 28.53 3.40 Mean 21.80 22.50 0.70 
S.D. 8.21 9.66 8.15 S.D. 5.21 8.68 9.18 

Pre-Test versus Post-Test Pre-Test versus Post-Test 
t = 1.61 ·p < .13 t = 0.34 p< .74 

ABC Biology Students versus Traditional Biology Students 
(Difference Score Analysis) 

t = 0.91 p < .37 
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TABLEV 

DISTRIBUTION AND ANALYSIS OF PRE-TEST, POST .:TEST AND DIFFERENCE 
SCORES ON THE NABT/NSTA TEST FOR SECTION III ABC BIOLOGY 
STUDENTS AND SECTION ID TRADITIONAL BIOLOGY STUDENTS· 

AT THE FIRST :METROPOLITAN HIGH SCHOOL 

ABC Biology Students Traditional Biology Students 
Student Pre-Test 

, .. 
Post-Test· ' · 'Difference Student··• Pre-Test Post-Test Difference 

1 29 25 -4 1 31 21 -10 
2 26 35 - 9 2 26 23 -3 
3 13 15 2 3 27 27 0 
4 . 14 . 30 16 4 '.:32· -35· .·· .· . 

3 .. - . .. 

5 26 25 -1 5 23 31 8 
-6 25 43 18 6 31 29 -2 
7 29 40 11 7 7 28 21 
8 ~39 · 38 -1 8 ·21 21 0 
9 28 40 12 9 24 28 4 

10 8 14 6" 10 6 11 5 
11 28 37 9 11 26 28 2 
12 32 30 -2 12 19 12 -7 
13 28 33 5 13 17 14 -3 
14 27 26 -1 14 27 26 -1 
15 17 19 2 15 26 31 5 
16 25 12 -13 16 11 25 14 
17 13 17 4 17 14 14 0 
18 38 43 5 
19 32 41 9 
20 21 40 19 
21 25 35 10 
22 37 46 9 
23 17 14 -3 

Mean 25.09 30.35 5.26 Mean 21.64 23.76 2.12 
S.D. 8.30 10.87 7.70 S.D. 8.15 7.23 7.40 

Pre-Test versus Post-Test Pre-Test versus Post-Test 
t = 3.28 p< .00 t = 1.18 p< .26 

ABC Biology Students versus Traditional Biology Students 
(Difference Score Analysis) 

t = 1.35 p< .20 
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twenty-three score average of 25.09 on the pre-test and 30.35 on the post-test which 

combine for a mean difference of 5.26. ABC pre-test scores ranged from a high of 39 to a 

low of 8 and post-test scores ranged from 46 to 12,_ Difference scores varied from a high 

of 19 to a low of -13. Sixteen students in the ABC group posted a positive difference 

score. Seventeen,traditional biology students scored anaverage of21.64 on the pre-test 

and 23. 76 on the post-test for a mean difference score of 2.12. Pre-test scores for the 

traditional students ranged from 32 to 6 and post-test scores ranged from 35 to 11. In 

terms of difference scores, the high score was 21 and the low was -10. The ABC students 

had a significant increase in score at the a= .05 level of significance. The traditional -·· ·· 

group failed to demonstrate an a= .05 significant increase in score. However, there was 

no significant difference between the groups at the a= .05 level of significance. 

Table VI illustrates the distribution and analysis of the pre-test, post-test and 

difference scores on the NABT/NSTA test for students enrolled in section IV of ABC 

biology and traditional biology at the first metropolitan school. Fifteen ABC curriculum 

students had a pre-test mean of24.80 with a high score of35 and a low score of 12. On 

the post-test, the ABC students had a high score-of 49 and a low score of 15 with a mean 

of29.13. In terms of differences, ABC scores ranged from 20 and -10 with a mean of 

4.33. Twenty-one traditional students scored between 44 and 13 to compile a mean of 

25 .19 on the pre-test. Post-test results for the same group varied between 49 and 9 for a 

mean of23.67. Examination of the pre-test and post-test means reveals a decline of 1.52 

in student performance. Twelve traditional students posted negative difference scores 

with the lowest being a -20. Overall analysis indicates no significant difference at the a= 

.05 level of significance between the pre-test and post-test scores for either group or for 
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TABLE VI 

DISTRIBUTION AND ANALYSIS OF PRE-TEST, POST-TEST AND DIFFERENCE 
SCORES·ON THE NABT/NSTA TEST FOR SECTION IV ABC BIOLOGY 
STUDENTS AND SECTION IV-TRADITIONAL BIOLOGY STUDENTS 

AT THE FIRST ·METROPOLITAN HIGH SCHOOL 

ABC Biolo r.v Students Traditional Biolom, Students 
Student Pre-Test Post:.'fest Difference Student Pre-Test Post-Test Difference 

1 12 30 18 1 23 15 -8 
2 33 28 -5 2 22 '9 -13 
3 21 20 -1 3 32 27 -5 
4 23 35 12 4 20 13 -7 
5 33 23 -10 5 23 19 -4 
6 18 17 -1 6 31 33 2 
7 19 25 6 7 13 17 4 
8 26 36 10 8 28 33 5 - . .... - - ·-. . .... -····· ·-· 

9 25 26 1 9 37 17 -20 .. 

10 29 49 20 10 20 18 -2 
11 28 26 -2 11 22 

- .... -21· --
5 

12 20 15 -5 12 19 26 7 
.. 

13 15 31 16 .. 13 . 30 18 -12 
14 35 38 3 14 14 24 10 
15 35 38 3 15 15 24 9 

16 33 49 16 
17 26 25 -1 
18 20 23 3 
19 23 17 -6 
20 34 21 -13 
21 44 42 -2 

Mean 24.80 29.13 4.33 Mean 25.19 23.67 -1.52 
S.D. 7.33 9.04 9.08 S.D. 7.99 9.52 8.94 

Pre-Test versus Post-Test Pre-Test versus Post-Test 
t = 1.85 p< .09 t = 0.78 p < .44 

ABC Biology Students versus Traditional Biology Students 
(Difference Score Analysis) 

t = 1.92 p< .06 
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the group to group comparison. 

Table VII illustrates the distribution and analysis of the pre-test, post-test and 

difference scores on the NABT/NSTA test for students enrolled in section Vof ABC 

biology and traditional biology at the first metropolitan school. The twenty ABC students 

averaged 22.00 on the pre-test and 30;00 on the'post-testfor a mean gain of8.00 points. 

Scores ranged from 37 to 12 on the pre-test and from 45 to 17 on the post-test. 

Difference scores varied from 21 to 13 with only two students recording a performance 

decrease. Meanwhile, twelve traditional students had a pre-test mean of 20.08 and a post

test mean of23.75 for an average difference score of3.67. Pre-testscores ranged from 27 

to 13 on the pre-test and from 33 to 15 on the post-test Difference scores spanned from 

12 to -4. Students in both.curriculum groups recorded a significant increase infest score 

at the a= .05 level of significance. In direct comparison, there was no a= .05 level of 

significance difference. 

Table VI illustrates the distribution and analysis of the pre-test, post-,test and 

difference scores on the NABT/NSTA test for students enrolled in section I of ABC 

biology and traditional biology at the second metropolitan school. The eight ABC 

students had a mean pre-test score of21.50 and a mean post-test score of24.00 which 

yielded an average difference score of2.50. Scores ranged from 33 to 13 and from 45 to 9 

on the pre-test and post-test, respectively. Difference scores spanned from 12 to -16 with 

three students recording a decrease in score. In contrast, six traditional students had 

scores ranging from 40 to 15 on the pre-test which combined for an average of24.67. On 

the post-test, scores averaged 37.00 with a range from 47 to 22. The mean difference was 

a 12.33 with individual scores ranging from 28 to -1. It should noted that the difference 
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TABLE VII 

DISTRIBUTION AND ANALYSIS OF PRE-TEST, POST-TEST AND DIFFERENCE 
SCORES ON THE NABT/NSTA TEST FOR SECTION V ABC BIOLOGY 
STUDENTS AND SECTION V TRADITIONAL BIOLOGY STUDENTS 

AT THE FIRST METROPOLITAN HIGH SCHOOL' 

ABC Biolo zv Students Traditional Biologv Students 
Student Pre-Test Post-Test Difference Student Pre-Test Post-Test Difference 

1 16 24 8 1 22 22 0 
2 25 38 13 2 21 33 12 
3 27 30 3 3 23-- 22 -1 
4 27 36 9 4 27 29 2 
5 34 42 8 5 16 15 -1 
6 18 25 7 - 6 24 20 -4 
7 14 25 11 7 16 25 9 
8 25 26 1 8 17 25 8 
9 37 24 -13 9 13 20 7 

10 25 44 19 10 26 27 1 
11 21 40 19 11 22 24 2 
12 12 30 18 12 14 23 9 
13 14 21 7 
14 19 22 3 
15 28 20 -8 . . ... 

16 25 39 14 
17 16 17 1 
18 16 28 12 
19 24 45 21 
20 17 24 7 

Mean 22.00 30.00 8.00 Mean 20.08 23.75 3.67 
S.D. 6.81 8.70 8.72 S.D. 4.72 4.65 5.09 

Pre-Test versus Post-Test Pre-Test versus Post-Test 
t = 4.10 p<.00 t = 2.50 p< .03 

ABC Biology Students versus Traditional Biology Students 
(Difference Score Analysis) 

t = 1.77 p< .09 
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TABLE VIII 

DISTRIBUTION AND ANALYSIS OF PRE-TEST, POST-TEST AND DIFFERENCE 
SCOR.ES ON THE NABT/NSTA TEST FOR SECTION I ABC BIOLOGY 
STUDENTS AND SECTION I TRADITIONAL BIOLOGY STUDENTS 

AT THE SECOND METROPOLITAN IDGH SCHOOL 

ABC Biolo rv Students Traditional Biology Students 
Student Pre-Test Post-Test Difference Student Pre-Test Post-Test Difference 

1 33 45 12 1 24 33 9 
2 25 9 -16 2 40 47 7 
3 18 22 4 3 23 22 -1 
4 28 34 6 4 19 38 19 
5 14 19 5 5 27 39 12 
6 23 22 -1 6 15 43 28 
7 18 29 11 
8 13 12 .. J 

Mean 21.50 24.00 2.50 Mean 24.67 37.00 12.33 
S.D. 6.99 11.76 8.86 S.D. 8.59 8.74 10.07 

Pre-Test versus Post-Test Pre-Test versus Post-Test 
t = 0.80 p < .45 t = 3.00 p< .03 

ABC Biology Students versus Traditional Biology Students 
(Difference Score Analysis) 

t = 1.90 p < .09 
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scores had a 10.07 standard deviation. The traditional students had a significant increase 

in test score atthe a.= .05 level of significan~e, bu_t the.ABC students failed to exhibit a 

significant increase a~ that level. There was also no significant difference.in student 

performance at the a.= .05 level of significance when the two groups were compared. 
~ ~ ,._, : . · ... 

-·--·· - -· 

Table IX-illustrates the-distribution and analysis of the pre-test, post-test and 

difference scores on the NABT/NSTA test for students enrolled in section II of ABC 

biology and traditional biology at the second metropolitan school. Four ABC students 

posted a 21.40 average on the pre-test with scores ranging from 22 to 14. Post-test 

results ranged from 41 to 16 and the mean was 31.40. The pre-test and post-test means 

combined to yield a difference mean of 10. 00. The standard deviation for the difference 

scores was 14.85 with a span of27 to -4 .. The fifteen traditional students had a pre-test 

and post-test average of 17.50 and 23.50, respectively. The pre-test scores varied from 29 

to 14 and post-test results ranged from 47 to 10. The traditional students had a mean 

difference score of6.00 with individual scores spanning from 31 to -12. In summary, both 

groups had relatively low pre-test standard deviations and relatively high post-test 

standard deviations. The only significant difference at the _a.= .05 level of significance . 

found was in terms of an increase in the traditional student performance on the post-test 

versus the pre-test. Although posting a higher mean difference score than the traditional 

students, the ABC students failed to record a corresponding significant increase at the a. = 

.05 level of significance due to smaller student numbers coupled with higher difference 

standard deviation. 
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TABLE IX 

DISTRIBUTION AND ANALYSIS OF PRE-TEST, POST-TEST AND DIFFERENCE 
SCORES ON THE NABT/NSTA TEST FOR SECTION II ABC BIOLOGY 
STUDENTS AND SECTION II TRADITIONAL BIOLOGY STUDENTS 

AT THE SECOND METROPOLITAN HIGH SCHOOL 

ABC·Biolo zv Students Traditional Biolol!V Students -·-· . . ... -- ... ··-. -
Student Pre .. Test .Post-Test Difference ·student Pre-Test Post-Test Difference 

1 14 20 6 1 15 16 1 
2 22 17 -5 2 25 20 -5 
3 14 41 27 3 20 .. 31 11 
4 20 16 -4 4 14 32 18 

5 25 40 15 
- 6 29 47 18 

7 29 40 11 
8 18 41 23 
9 27 58 31 

10 17 22 5 
11 23 25 2 
12 23 29 6 
13 15 23 8 
14 19 37 18 
15 22 10 -12 

Mean 21.40 31.40 10.00 Mean 17.50 23.50 6.00 
S.D. 4.12 11.79 14.85 S.D. 5.02 12.69 11.11 

Pre-Test versus Post-Test Pre-Test versus Post-Test 
t = 0.81 p< .48 t = 3.49 p<.00 

ABC Biology Students versus Traditional Biology Students 
(Difference Score Analysis) 

t = 0.50 p< .65 
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Table X illustrates the distribution and analysis of the pre-test, ·post-test and 

difference scores on the NABT/NSTA test for students enrolled in section III of ABC, 

biology and.traditional.biology at the second metropolitan school. The fourteen ABC 

students recorded mean scores-Of 19.14 on the pre~testand 29;07 on the post-test for a 

average gain of9.93. Pre-test scores ranged from 33 to O and post-test scores ranged 

from 36 to 20. Difference scores varied between 28 and .;.5. In the fifteen student . 

traditional group, the.pre-test scores ranged from 34 to 9 and averaged:19.33. Post-test 

results revealed a mean of32.20 as scores ranged from 46 to 16 .. Traditional curriculum.,, 

students increased perf<;,rmance by an average 0(12.87 as yariationsi11,difference scores 

ranged from 30 to -3. Overall, only one student in each group decreased in performance 

on the test. And, both groups posted a significant increase in. test score at the a.= .05 

level of significance, -Since group achievement was relatively equitable,, no significant 

difference between groups was found at the a.= .051evel of significance. 

Table XI illustrates the distribution and analysis of the p,re-test;,post ... test and 

difference scores on the NABT/NSTA test for students enrolled in section IV of ABC 

biology and traditional biology at the second metropolitan school. The fourteen ABC 

students averaged 25.86 on the pre-test and 26.50 on the post-test. ABC pre-test scores 

ranged from 37 to 16 on the pre-test and from 41 to 16 on the post.,.test. These students 

posted a 0.64 mean gain in score. Difference scores spanned from 9 to -10. In contrast, 

the sixteen traditional students scored an average of22.13 on the pre-test, but gained a 

mean of 10.00 on the post-test. Traditional curriculum pre-test scores ranged from 38 to 

11 and post-test scores varied from 57 to 14. Difference scores ranged an increase of 
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TABt,EX 

DISTRIBUTION AND ANALYSIS OF PRE-TEST, POST-~S'I' .. AND DIFFERENCE 
SCORES ON THE NABT/NSTA TEST FOR SECTION III ABC BIOLOGY 
STUDENTS AND SECTION III TRADITIONAL BIOLOGY STUDENTS 

AT THE SECOND lMETROPOLITAN IIlGH SCHOOL .. 

ABC Biolo zv Students Traditfonal Biology Students 
Student Pre-Test Post-Test Difference Student Pre-Test Post-Test Difference 

1 9 20 11 1 14 24 10 
2 27 32 5 2 19 26 7 

-' . : .!"1" '·- i, :t \: :. ·,' 

3 11 24 13 3 26 31 5 
4 15 34 19 4 

'; ; 
14 

: \ 49. 26 
" _.-.-. i ~> :1.._\r·, .... : ~ ~ 

5 24 36 12 5 24 37 13 
6 22 35 13 6 23 46 23 

' -
" . 22 " 

7 ·35 13 7 11 35 24 
8 27 29 2 8 18 33 15 
9 10 

'."ii ' 

22 '12 9 34 ' 35 1 
10 21 24 3 10 13 43 30 
11 25 20 -5 11 15 17 2 
12 22 34 12 12 9 24 15 
13 33 34 1 13 29 36 7 
14 0 28 28 14 22 40 18 

15 19 16 -3 
Mean 19.14 29.07 9.93 Mean 19.33 32.20 12.87 

S.D. 8.93 5.99 8.27 S.D. 7.01 9.06 9.92 
Pre-Test versus Post-Test Pre-Test versus Post-Test 

t = 4.49 p<.00 t = 5.02 p< .00 
ABC Biology Students versus Traditional Biology Students 

(Difference Score Analysis) 
t = 0.87 p< .39 
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TABLE XI 

DISTRIBUTION AND ANALYSIS OF PRE-TEST, POST-TEST AND DIFFERENCE 
SCORES ON THE NABT!NSTA TEST FOR SECTION IV ABC BIOLOGY 
STUDENTS AND SECTION IV TRADITIONAL BIOLOGY STUDENTS 

AT THE SECOND METROPOLITAN IDGH SCHOOL 

- -

ABC Biolo zy Students . .. Traditional Biolo~_Students ___ .- .. 

Sttidept Pre_~Test Post-Test Difference Student ··- Pre-Test Post-TesL_ Difference 
1 37 38 1 1 32 57 25 
2 14 20 6 2 16 25 9 
3 31 30 -1 3 21 14 -7 
4 36 37 1 4 23 29 6 
5 21 17 -4 5 21 30 9 
6 42 41 -1 6 15 27 12 
7 35 25 -10 7 25 45 20 
8 23 16 -7 8 22 35 13 
9 18 16 -2 9 38 45 7 

10 23 23 0 10 23 21 -2 
11 22 25 3 11 20 33 13 
12 24 30 6 12 16 30 14 
13 20 29 9 13 11 23 12 
14 16 24 8 14 23 33 10 

15 21 24 3 
16 27 43 16 

Mean 25.86 26.50 0.64 Mean 22.13 32.13 10.00 
S.D. 8.73 8.U -- . 5.50 S.D. -· (5.54 10.88 7.80 

Pre-Test versus Post-Test Pre-Test versus Post-Test 
t = 0.44 p< .67 t = 5.12 p<.00 

ABC Biology Students versus Traditional Biology Students 
(Difference Score Analysis) 

t = 3.83 p < .00 
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25 to a decrease of 7. Summary analysis revealed no significant increase in score for the 

ABC stude~ts at the a.= .05 level of significance: 'However, the traditional ~tudenWdid 
' . ·' : - . . . ~, 

record a significant gain in test s~ore at the a.= .05 level of significance. Furthermore, the 
. . l : ~"~· . . : ' . 

traditional· curric~lum was. fo~nd to be superior-to-the-ABC curriculum at the a. = . 05 level 

of significance. 

Table Xii illustrates the distribution and analysis of the pre-test, post-test and 

difference scores on the NABT/NSTA test for students enrolled in section V of ABC· 

biology and traditional biology at the second metropolitan school. Fourteen ABC students 

recorded a significant increase in test score at the a.= .05 level of significance. Pre-test 

and post-test scores averaged 24.57 and 31.00, respectively for a mean gain of6.43. Pre-

test scores varied by 38 as scores ranged from 47 to 9. On the post-test, the score span 

-
tightened with a high of 52 and a low of 19. Difference scores ranged from 24 to -10. 

Meanwhile, the thirteen traditional students·also recorded-a-significant gain in score at the 

a.= .05 level of significance. The range-of pre-test scores spanned-from 34 to 12 with a-

mean of21.84. On the post-test, the average increased to by 7.54tototal 29.34 with 

scores varying between 45 and 15. The traditional students increased scores by as much 

as 25 and decreased scores by as much as 5. In conclusion, there was no significant 

difference between the traditional and ABC curricula at the a.= .05 level of significance. 

Table XIII illustrates the distribution and analysis of the pre-test, post-test and 

difference scores on the NABT/NSTA test for students enrolled in section I of ABC 

biology and traditional biology at the third metropolitan school. Twelve ABC students 

averaged 22.92 on the pre-test and 27.67 on the post-test for a mean increase of 4.75. 
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TABLE XII 

DISTRIBUTION AND ANALYSIS OF PRE-TEST, POST-TEST AND DIFFERENCE 
SCORES ON THE NABT/NSTA TEST FOR SECTION VABC BIOLOGY 
STUDENTS AND SECTION V TRADITIONAL BIOLOGY STUDENTS 

AT THE SECOND 1\1.ETROPOLIT AN IIlGH SCHOOL 

ABC Bic:Ho rv Students Traditional Biology Students 
Student Pre-Test Post-Test Difference Student Pre-Test Post-Test Difference 

1 9 35 24 1 29 24 -5 
2 17 27 10 2 12 27 15 
3 34 29 -5 3 15 19 4 
4 35 47 12 4 19 18 -1 
5 26 37 11 5 34 35 1 
6 19 21 2 6 28 34 6 
7 10 22 12 7 20 45 25 
8 22 28 6 8 22 26 4 
9 25 23 -2 9 23 38 15 

10 29 19 -10 10 14 15 1 
11 16 24 8 11 16 25 9 
12 16 28 12 12 23 41 18 
13 39 42 3 13 29 35 6 
l4 47 52 5 

Mean 24.57 31.00 6.43 Mean 21.84 29.38 7.54 
S.D. 11.19 10.18 8.52 S.D. 6.72 9.34 8.53 

Pre-Test versus Post:-Jest Pre-Test versus Post-Test 
t = 2.71 p < .02 t = 3.18 p < .01 

ABC Biology Students versus Traditional Biology Students 
. (Difference Score_ Analysis) . 

t = 0.38 p < .71 
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TABLE XIII 

DISTRIBUTION AND ANALYSIS OF PRE-TEST, POST-TEST AND DIFFERENCE 
SCORES ON THE NABT/NSTATEST FOR:SECTION I ABC BIOLOGY 
STUDENTS AND SECTION I TRADITIONAL BIOLOGY STUDENTS 

AT THE THIRD METROPOLITAN IDGH'SCHOOL 

ABC Biolo zv Students Traditional Biology ,Students 
Student Pre-Test Post-Test Difference Student Pre-Test Post-Test 'Diffei:ence 

·- - . 

1 19 23 4 1 23 34 11 
2 21 35 8 2 27 40 13 
3 23 27 4 3 8 32 24 
4 26 34 8 4 22 29 7 

' 
5 11 31 20 5 22 44 22 
6 31 38 7 6 24 35 11 
7 30 27 -3 7 22 40 18 
8 28 21 -7 8 13 30. 17 
9 20 19 -1 9 21 38 17 

10 22 23 1 10 21 48 27 
11 7 22 15 11 32 45 13 
12 31 32 1 12 34 45 11 

13 20 36 16 
14 24 34 10 
15 10 24 14 
16 23 43 20 

Mean 22.92 27.67 4.75 Mean 21.63 37.31 15.69 
S.D. 7.70 6.22 7.53 S.D. 6.85 6.74 5.51 

Pre-Test versus Post-Test Pre-Test versus Post-Test 
t = 2.18 p< .05 t = 11.39 p<.00 

---· 

ABC Biology Students versus Traditional Biology Students 
(Difference Score Analysis) 

t = 4.25 p< .00 
-·-· - -
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Individual scores on the pre-test averaged from 31 to 7 and from 38 to '19 on the post.;. 

test. Difference scores varied from 20 to -7. At the a = . 05 level of significance the·ABC 

students had a significant gain in score. The sixteen traditional students averaged 1.29 

lower on the pre-test than the ABC students. · But, the traditional students rebounded to 

average 37.31 on the post-test for a mean gain in score of lS.67.' No traditional students 

declined in performance as difference scores ranged .from 2 7 to 7. • The traditional students 

also had a significant increase in score at the a= .05 level of significance. Although both 

groups had a significant increase, the traditional curricula was still found to be superior at 

the a= .05 level of significance. 

Table XIV illustrates the distribution and analysis of the pre-test, post-test and 

difference scores on the NABT/NSTA test for students enrolled in section II of ABC 

biology and traditional biology at the third metropolitan school. Pre-tests for eleven ABC 

students averaged 22.91 with scores ranging from 34 to 5. Post-tests results indicated a 

mean increase of7.00 in score as the students averaged 29.91. The difference scores 

varied from 18 to -7. The sixteen traditional biology students experienced a similar 

increase in scores. The averages were 21.63 on the pre-test and 28.88 on the post-test. 

Pre-test scores ranged from 33 to 6 and post-test scores varied from 43 to 15. Changes in 

performance spanned from 25 to -13. Both ABC and traditional students had a significant 

increase in score at the a= .05 level of significance with no significant difference between 

groups found. 

Table XV illustrates the distribution and analysis of the pre-test, post-test and 

difference scores on the NABT/NSTA test for students enrolled in section I of ABC 
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If\BL~XIV 

DISTRIBUTION AND ANALYSIS OF PRE-TEST, POST-1'EST AND DIFFERENCE 
SCORES ON THE NABT/NSTA TEST FOR SECTION II ABC BIOLOGY 
. STUDENTS AND SECTION II TRADITIONAL BIOLOGY STUDENTS 

AT THE THIRD METROPOLITAN HIGH SCHOOL 

ABC Biolo i?V Students Traditional Bioloi!V Students 
Student Pre-Test Post-Test Difference Student Pre-Test Post-Test Difference 

1 18 30 12 1 28 15 -13 
2 26 32 6 2 ,,21 22 1 
3 34 29 -5 3 33 34 1 
4 22 .. 27 5 4 6. 23 17 . " ; [ . : 

5 21 23 2 5 24 23 -1 
6 35 49 14 6 13 36 23 

: 

7 34 27 -7 7 25 29 4 
8 .. 15. 18 3 8 20 21 1 

... 

9 20 - -
32 12 9 29 34 5 

10 5 23 18 10 15 26 11 
11 22 39 17 11 20 26 6 

12 25 43 18 
13 30 41 11 
14 12 37 25 

. ', 
15 23 31 8 
16 22 21 -1 

Mean 22.91 29.91 7.00 Mean 21.63 28.88 7.25 
S.D. 9.07 8.43 8.40 S.D. 7.23 8.04 9.94 

Pre-Test versus Post-Test Pre-Test versus Post-Test 
t = 2.76 p< .02 t = 2.92 p < .01 

ABC Biology Students versus Traditional Biology Students 
(Difference Score Analysis) 

t = 0.07 p < .95 
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TABLE XV 

DISTRIBUTION AND ~AL YSIS OF PRE-TEST, POST-TEST AND DIFFERENCE 
SCORES ON THE NABT/NSTA TEST FOR SECTION I ABC BIOLOGY 
STUDE~S AND SECTION I TRAPITIONAL BIOLOGY STUDENTS 

AT THE RURAL IDGH SCHOOL 
,. •!, ··: 

ABC Biolo zv Students Traditional Biolol!V Students 
Stuc;len,t Pre-Test Post-Test Difference;: . Stupent Pre-Test Post-Test . Difference 

1 18 26 8 1. 22 23 1 
2 . . . 35 .36 .. 1 

' .. 2' 29 39 10 . ' •\.I 
' ' :,1' I.,:.• 

3 29 25 -4 3 16 24 8 
1: . 4 26 31 5 4 29 30 1 

5 17 22 5 5 13 13 0 
6 ,18 29 11 ~ .23 37 · 14 

... . '. : ; :_: ~ , . 
7 20 19 -1 7 26 22 -4 
8 32 35 3 8 - 29. . ;• 2~ -5 

' .. 
30 

.. 
28 9 20 24 4 9 -2 

10 32 32 0 10 42 53 11 
11 26 31 5 11 40 36 -4 
12 22 31 9 12 30 37. 7 
13 25 35 10 13 28 28 0 
14 23 25 2 14 33 44 11 ·, 

15 41 46 5 15 '. 18' 31 13 
16 26 32 6 16 30 40 10 
17 36 45 9 
18 14 23 9 
19 17 23 6 
20 22 23 1 

Mean 24.95 29.65 4.70 Mean 27.38 31.81 4.44 
S.D. 7.30 7.29 4.01 S.D. 7.78 9.90 6.67 

Pre-Test versus Post-Test Pre-Test versus Post-Test 
t = 5.24 p<.00 t = 2.66 p < .01 

ABC Biology Students versus Traditional Biology Students 
(Difference Score Analysis) 

t = 0.01 p< .98 
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biology and traditional biology at the rural high school. . Twenty ABOstudents recorded a 

pre-test average of24.95 with scores ranging from 41 to ·14. Post-test results revealed an 

mean increase of 4. 70 with an average of 29. 65. Difference scores ranged from 11 to -4. 

These results indicate a-significant gain in score,at the a= .05Jevel of significance. 

Sixteen traditional students averaged 27.38 on the pre-test and 3:1.Slon the post-test for a 

mean difference of 4.44. · Pre-test scores ranged .from 42 to l3 and post-test results varied 

between 44 and 13. Difference scores spanned from 13 to -5. The traditional curriculum 

students also recorded a significant .increase in .score at the a = __ . 05 level of significance. 

No significant difference between groups was found· at the a i:=;:. 05. level of significance. 

Table XVI illustrates the distribution and analysis of the pre-test, post-test and 

difference scores on the NABT/NSTA test for students enrolled ABC biology and 

traditional biology at the first metropolitan high school. Ninety-three ABC biology 

students averaged 24.35 on the pre-test and 30.01 on the post-test for a mean difference 

score of 5.66. At the a= .05 level of significance, there was a significant gain in test 

score for the ABC biology students. Seventy-nine traditional biology students averaged 

22.99 on the pre-test and 23.99 on the post-test for a difference mean of 1.00. There was 

no significant change in test score at the a= .05 level of significance. In cross 

comparison, the ABC curriculum was superior was to the traditional curriculum at the a = 

.05 level of significance. 

Table XVII illustrates the distribution and analysis of the pre-test, post-test and 

difference scores on the NABT/NSTA test for students enrolled ABC biology and 

traditional biology at the second metropolitan high school. Fifty-four ABC students had a 



... _ .. TABLE XVI 

ANALYSIS OF THE NABT/NSTA TEST FOR STUDENTS ENROLLED IN ALL 
SECTIONS OF ABC BIOLOGY AND TRADITIONAL BIOLOGY AT THE 

FIRST METROPOLITAN HIGH SCHOOL 

(n= 93 Traditional Biolo 

Difference Mean 
D1£tefence s/JJH 
Pre-Test versus Post-Test 

ABC Biology Students versus Traditional Biology Students 
(Difference Score Analysis) · 

t=3.71 <.00 

TABLE XVII 

ANALYSIS OF THE NABT/NSTA TEST FOR STUDENTS ENROLLED IN ALL 
SECTIONS OF ABC BIOLOGY AND TRADITIONAL BIOLOGY AT THE 

SECOND METROPOLITAN HIGH SCHOOL 

ABC Biolo (n = 54) Traditional Biolo (n = 65) 

Difference Mean 
Differen6e s.on > 
Pre-Test versus Post-Test 

ABC Biology Students versus Traditional Biology Students 
(Difference Score Analysis) 

t = 3.11 < .00 
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mean differen-ce score of 5.19. The pre-test and post-test averages for these students was 

22.51 and 27. 74, respectively. Sixty-five traditional biology students had a mean 

difference score of 1038. The pre-test and post.,test averages for these students were 

21.49 and 31.88, respectively. Both the ABC biology students and the traditional biology 

students recorded a significant gain- in test score at the a. = . 05 level of significance. 

However,the.traditional-ourriculum was found superior at the a.= ,05 level of 

significance. 

Table XVIII illustrates the distribution and analysis ofthe,pre-test, post-test and 

difference scores on the NABT/NSTA test for students enrolled ABC biology and 

traditional biology at the third metropolitan high school. Twenty-three ABC students 

recorded a pre-test average of22.91, a post-test average of28.74 and a corresponding 

difference mean of 5.83. At the a.= .05 level of significance, this gain in score was 

significant. In comparison, thirty-two traditional biology students posted a pre-test 

average of21.63, a post-test average of33.09 and a corresponding difference mean of 

11.47. These students also had a significant gain in score at the a.= .05 level of 

significance. Furthermore, the traditional curriculum was also found to be superior to the 

ABC curriculum at the a.= .05 level of significance. 

Table XIX illustrates the distribution and analysis of the pre-test, post-test and 

difference scores on the NABT/NSTA test for students enrolled ABC biology and 

traditional biology at the rural high school. Since there was only one section of data for 

this school, the information contained in this table is identical to that found in Table XV. 

The data are reported again in this summary for continuity of reading. Twenty ABC 



TABLE XVIII 

ANALYSIS OF THE NABT/NSTA TEST FOR STUDENTS ENROLLED IN ALL 
SECTIONS OF ABC BIOLOGY AND TRADITIONAL BIOLOGY AT THE 

TIIlRD METROPOLITAN HIGH SCHOOL 

Traditional Biolo 

Difference Mean 
01t'rerencij stn. < 
Pre-Tesfversus Post-Test . 

ABC Biology Students versus Traditional Biology Students 
' (Difference Score Analysis) 

t= 2.47 < .02 

TABLE XIX 

ANALYSIS OF THE NABT/NSTA TEST FOR STUDENTS ENROLLED IN ALL 
SECTIONS OF ABC BIOLOGY AND TRADITIONAL BIOLOGY AT THE 

RURAL HIGH SCHOOL 

ABC Biolo (n = 20) Traditional Biolo (n = 16) 

64 

Pre-Test Mean 24.95 27.38 

Difference Mean 
DiffeH$6eS:D. / 
Pre-Test versus Post-Test 

ABC Biology Students versus Traditional Biology Students 
(Difference Score Analysis) 

t=0.01 <.98 
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students recorded a pre-test average of 24.95. Post-test results revealed an mean increase 

of 4. 70 with an average: of 29. 65. These results indicate a significant gain in score at the a. 

= ,05 levelofsignificance. Sixteen traditional students averaged 27.38 on the pre-test and 

31.81 on the post-test for a mean difference of 4.44. The traditional curriculum students 
'. 'l J ,.- •.• 

also recorded a significant increase.41 scor~at the a.= .05 level of significance. No 

significant difference between groups was found at the a.;:: .05 level of significance. 

Table XX illustrates the distribution and analysis of the pre-test, post-test and . 

difference scores on the NABT/NSTA test for students enrolled ABC biology and 

traditional biology at -all high .schools. The ABC biology students (n = 190) recorded a 

pre-test average of 23. 72 and a post-test .average of 29 .17. These numbers dictate a 

difference mean of 5 .44. At the a. = . 05 level of significance, a significant gain in score 

was evident. The traditional biology students (n = 192) recorded a pre-test average of 

22.62 and a post-test average of28.82 for a difference mean of 6.21. These students had 

a significant gain in score a the a.= .05 level of significance. In review, the ABC biology 

students had a higher pre-test and post-test average than the traditional biology students. 

However, the traditional students had a difference mean 0. 77 higher than the traditional 

biology students. In terms. of score variation, the ABC students had a higher standard 

deviation on the pre-test, but the traditional.students had higher figures on the post-test 

and difference scores. Overall, there was no significant difference between the ABC and 

traditional curricula at the a.= .05 level of significance. 



TABLE XX 

ANALYSIS OF THE NABT/NSTA TEST FOR STUDENTS ENROLLED IN ALL 
SECTIONS OF ABC BIOLOGY AND TRADITIONAL BIOLOGY AT ALL 

HIGH,SCHOOLS 

ABC Biolo n = 190) Traditional Biolo 
Pre-Test Mean 

Difference Mean 

<J>1tteieneeis]o.Jr::i :::::::::::::::: ?:Ji 
Pre-Test versus Post-Test 

ABC Biology Students versus Traditional Biology Students 
(Difference Score Analysis) 

t= 0.84 < .40 
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Attitude Toward Science Survey 

Table XXI illustrates the distribution and analysis of the pre-test, post-test and 

difference scores on the science. attitude survey for students enrolled in section I of ABC 

biology and traditional biology anhe first metropolitan school. Jhe twenty one ABC · 

curriculum scoref on-the pre-testranged from a high of7Ttcfa.fow of29 with a mean of 

57 .14. On the post-test, ABC students posted a high score of 98 and a low score of 20 

with a mean of 63 .81. By contrast, the ten traditional biology students had a pre-test 

average of 68.40 with individual scores ranging from 86 to 34. On the post-test, 

traditional students scored from 98 to 38 with a mean score of72.00. Overall, the ABC 

students had a difference score of 6.67 and the traditional students had a difference score 

of3.60. Although the traditional students established a 11.26 advantage in score on the 

pre-test, the ABC narrowed the margin by 3.07 on the post-test. Only the ABC students 

recorded a significant gain in score at the a= .05 level of significance. No significant 

difference between the groups was discovered at the a= .05 level of significance. 

Table XXII illustrates the distribution and analysis of the pre-test, post-test and 

difference scores on the science attitude survey for students enrolled-in section II of ABC 

biology and traditional biology at the first metropolitan school. The fifteen ABC students ·· 

had a pre-test average of 66.67 and a post-test average of 61.27 for a difference average 

of -5.40. ABC pre-test performance ranged from 99 to 28 and post-test scores varied 

from 89 to 29. Difference scores ranged from 56 to -47. ABC biology students recorded 

comparatively higher standard deviations on all score groups, especially on the difference 

scores. No significant difference in scores was found at the a= .05 level of significance. 
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TABLEXXI 

DISTRIBUTION AND ANALYSIS OF PRE-TEST, POST-TEST AND DIFFERENCE 
SCORES ON THE SCIENCE ATTITUDE SURVEY·FOR:SECTION I ABC 

BIOLOGY STUDENTS AND SECTION I TRADITIONAL BIOLOGY 
STUDENTS AT THE FIRST METROPOLITAN IllGH SCHOOL 

-· 

ABC Biolo rr Students Traditional Biolow Students 
Student Pre-Test Post-Test Difference Student Pre-Test Post-Test Difference 

1 63 76 13 1 34 38 4 
2 64 71 7 2 73 69 -4 
3 78 77 -1 3 65 65 0 
4 60 60 0 4 80 71 -9 
5 29 20 -9 5 79 91 12 
6 52 64 12 6 67 71 4 
7 47 60 13 7 67 73 6 
8 65 73 8 8 71 98 27 
9 31 43 12 9 62 61 -1 

10 76 68 -8 10 86 83 -3 
11 77 98 21 
12 75 77 2 
13 57 59 2 
14 56 61 5 
15 47 53 6 
16 59 64 5 
17 63 74 11 
18 47 58 11 
19 52 70 18 
20 52 67 15 
21 50 47 -3 

Mean 57.14 63.81 6.67 Mean 68.40 72.00 3.60 
S.D. 13.43 15.52 8.02 S.D. 14.24 16.65 IO.IO 

. Pre-Test versus Post-Test Pre-Test versus Post-Test 
- . -- . - .. 

t = 3.81 p < .00 t=l.13 p< .29 
ABC Biology Students versus Traditional Biology Students 

(Difference ~core Analysis) 
t = 0.84 p < .41 
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TABLEXXII 

DISTRIBUTION AND ANALYSIS OF PRE-TEST, POST-TEST AND DIFFERENCE 
SCORES ON THE SCIENCE ATTITUDE SURVEY FOR SECTION II ABC 

BIOLOGY STUDENTS AND SECTION II TRADITIONAL BIOLOGY 
STUDENTS AT THE FIRST l\.1ETROPOLIT AN HIGH SCHOOL 

ABC Biolo zy Students Traditional Biology Students 
... 

Student Pre-Test Post-Test Difference Student Pre-Test Post-Test Difference 

1 82 79 -3 1 66 56 -10 
2 28 84 56 2 81 73 -8 
3 33 89 56 3 70 71 1 
4 66 39 -27 4 51 38 -13 . 
5 63 68 5 5 70 68 -2 
6 75 78 3 6 62 45 -17 
7 99 82 -17 7 65 52 -13 
8 46 31 -15 8 20 20 0 
9 69 43 -26 9 42 75 33 

10 94 73 -21 10 80 60 -20 
11 61 39 -22 11 66 36 -30 
12 51 43 -8 12 45 20 -25 
13 96 82 -14 13 36 20 -16 
14 76 29 -47 14 46 48 2 
15 61 60 -1 15 28 50 22 

16 47 54 7 
17 76 78 2 
18 78 66 -12 
19 69 32 -37 
20 44 27 -17 

Mean 66.67 61.27 -5.40 Mean 57.10 49.45 -7.65 
S.D. 21.43 21.62 28.27 S.D. 17.90 19.24 16.60 

Pre-Test versus Post-Test Pre-Test versus Post-Test 
t = 0.74 p< .47 t = 2.06 p< .05 

ABC Biology Students versus Traditional Biology Students 
(Difference Score Analysis) 

t = 0.27 p< .79 
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Traditional biology students posted a -7.65 mean decrease in score. The traditional 

curriculum pre-test average was 57.10 for twenty students with scores ra~ging from 81 to 

20. On the -post-test, the high score was 78 and the low score was 20 .with an average of 
. . ·. - -.. 

49.45. Difference scores ranged from a high of33 to a low of-J7. The traditional 

biology students had a significant decrease in score atthe<i.-=-.05 level of significance. · 

Overall, there was no significant difference between the curriculum groups at the a.= .05 

level of significance: 

Table XXIII illustrates the distribution and analysis of the pre-test, post-test and 

difference scores on the science attitude survey for students enrolled in section III of ABC 

biology and traditional biology at the first metropolitan school. ABC students posted a 

twenty-three score average of68.14 on the pre-test and 74.61 on the post-test which 

combine for a mean difference of 5.48. ABC pre-test scores ranged from a high of 87 to a 

low of33 and post-test scores ranged from 99 to 34. Difference scores varied from a high 

of39 to a low of-20. Seventeen traditional biology students scored an average of 63.73 

on the pre-test and 55.47 on the post-test for a mean difference score of -8.27. -Pre-test 

scores for the traditional students ranged from 77 to 50 and post-test scores ranged from 

77 to 34. In terms of difference scores, the high score was 15 and the low was -37. Only 

four of the traditional biology students posted positive difference scores. The traditional 

biology group demonstrated an a.= .05 significant decrease in score. And, although the 

ABC biology students did not have an a.= .05 significant change in score, the ABC 

curriculum was superior at the a.= .05 level of significance. 
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TABLEXXIII 

DISTRIBUTION AND ANALYSIS OF PRE-TEST; POST-TEST AND DIFFERENCE 
SCORES ON THE SCIENCE ATTITUDE -SURVEY FOR'SECTION III ABC 

BIOLOGY STUDENTS AND SECTION III TRADITIONAL BIOWGY 
STUDENTS AT THE FIRST METROPOLITAN HIGH SCHOOL 

- --

ABC11iolo zy Students Traditional Bioloszv Students ----

Student Pre-Test' Po_st-Test • Dijfere_nce -_ Student Pre-Test :Post-J'est -- :Oifference 
1 65 71 6 1 72 54 -18 
2 84 79 -5 2 58 45 -13 
3 44 34 -10 3 54 44 -10 
4 52 70 18 4 58 49 -9 
5 75 62 -13 5 64 53 -11 
6 87 82 -5 6 77 58 -19 
7 77 82 5 7 71 61 -10 
8 71 80 9 8 72 77 5 
9 79 88 9 9 53 54 1 

10 82 89 7 10 50 74 24 
11 76 74 -2 11 68 63 -5 
12 63 85 22 12 58 73 15 
13 53 57 4 13 60 35 -25 
14 44 54 10 14 70 58 -12 
15 67 77 10 15 71 34 -37 
16 33 72 39 
17 75 74 -1 
18 84 99 15 
19 62 95 33 
20 82 62 -20 
21 76 60 -16 

-- . - - . 

Mean 68.14 74.61 5.48 Mean 63.73 55.47 -8.27 
S.D. 15.21 15.17 14.97 S.D. 8.40· 13.06 15.17 

Pre-Test versus Post-Test Pre-Test versus Post-Test 
t = 1.68 p < .11 t = 2.11 p< .05 

ABC Biology Students versus Traditional Biology Students 
(Difference Score Analysis) 

t = 2.69 p < .01 
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Table XXIV illustrates the distribution and analysis of the pre-test, post-test and 
.. _.\•",. . . . . 

difference scores on the science attitude survey for students enrolled in section IV of ABC 
. . . . 

biology and traditional biology at -~he firs~ rnetropolitan school. Fifteen ABC curriculum 
. : ·.:. ·-_ _; .. ,_· ' ·.· -• ' . ' 

students had a pre-test mean of75.87 with a high score of98 and a low score of 48. On 
' . ,· . . - : . : ···•. : : ,.···;.· ! :. 

the post-test, the ABC students had a high score of99 and alow score of39 with a mean . . . -· . . .. . . . .. . . -
. ' 

of72.07. In telJlls of differences, A13C scores ranged from) 1_ and -36 with a -3.60 _mean. 

Twenty traditional students scored between 7__7 and 29 to compile a mean of 63 .10 on ~he 
.. ... . ... ' - :-- ,_· I I " •• /,, -· • : ·/ .' \'_ • 

pre-test. Post-test results for the same group varied between 80 and 29 for a mean of 
' ' I : ' ; I i ~ . •, . ' 

59.45. Examination of the pre-test and post-test means reveals a decline of3.65 in . . . - ,-, ,.. . . ., ., ... ·. . . , 

student performance. Overall analysis indicates no significant difference at the a= .05 

level of significance between the pre-test and post-test scores for either group or for the 

group to group comparison. 

Table XXV illustrates the distribution and analysis of the pre-test, post-test and 

difference scores on the science attitude survey for students enrolled in section V of ABC 

biology and traditional biology at the first metropolitan school. The twenty ABC students 

averaged 65.25 on the pre-test and 62.20 on the post-test for a mean gain of-3.05 points. 

Scores ranged from 98 to 32 on the pre-test and from 90 to 22 on the post-test. 

Difference scores varied from 37 to -32. Meanwhile, twelve traditional students had a 

pre-test mean of 65.25 and a post-test mean of 63.58 for an average difference score of-

2.97. Pre-test scores ranged from 92 to 20 on the pre-test and from 86 to 20 on the post-

test. Difference scores spanned from 18 to -13. Overall analysis indicates no significant 
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TABLEXXIV 
• 'll ; 

DISTRIBUTION AND ANALYSIS OF PRE-TEST, POST-TEST AND DIFFERENCE 
SCORES ON THE SCIENCE ATTITUDE SURVEY FOR SECTION IV ABC 

BIOLOGY STUDENTS AND SECTION IV TRADITIONAL BIOLOGY 
. STUDENTS AT THE FIRST METROPOLITAN HIGH SCHOOL 

ABC Biolo ?.V Students Traditional Biolo!ZV Students 
Student Pre-Test Post-Test Difference Student Pre-Test Post-Test Difference 

)_' 78 80 2 1 
., ., 

44 37 -7 
2 74 50,_ -24 2 77 - 60. -17 

56'- '' so'· ,.! 

3 50 58 8 3 24 
4 

l ~ :· ,- -~ :.:- : .. 
91 98 7 4 65 41 .-~4 

. ' ; l s2· - - ' 

5 93 11 5 76 77 1 
6 78 42 -36 6 68 61 -7 

48 
. '·- ' 7 39 -9 7 29 27 -2 

8 79 78 
' "."~ ,,,,·. 8 72 72 0 

9 
--

77 80 j ---.r,·-
73 59 -14 

10 66 80 14 10 59. 4~ -13 
11 66 44 -22 11 77 10 -7 
12 79 78 -1 12 67 76 9 
13 93 96 3 13 74 60 ~14 
14 79 69 -10 14 63 47 -16 
15 98 99 1 15 69 69 0 

16 67 75 8 
17 73 71 -2 
18 49 64 15 
19 48 68 20 
20 56 29 -27 

Mean 75.87 72.07 -3.60 Mean 63.10 59.45 -3.65 
S.D. 13.97 20.95- 14.14 S.D. 12.80 16.21 13.85 

Pre-Test versus Post-Test Pre-Test versus Post-Test 
t = 0.99 p< .34 t=l.18 p< .25 

ABC Biology Students versus Traditional Biology Students 
(Difference Score Analysis) 

t = 0.01 p< .99 
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TABLEXXV 

DISTRIBUTION AND ANALYSIS OF PRE.:. TEST, POST-TEST AND DIFFERENCE 
SCORES ON THE SCIENCE ATTITUDE SURVEY FOR SECTION V ABC 

BIOLOGY STUDENTS AND SECTION V TRADITIONAL BIOLOGY 
STUDENTS AT THE FIRST :METROPOLITAN IDGH SCHOOL 

ABC Biolo zv Students Traditional Biology Students 
Student Pre-Test Post-Test Difference Student Pre-Test Post-Test Difference 

1 
- 2_ ... 

3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 

Mean 
S.D. 

.. ----

.. 

98 
88 
59 
86 
81 
48 
72 
51 
57 
41 
98 
72 
45 
32 
65 
53 
52 
68 
60 
79 

65.25 
18.77 

'.c,1'66 -32 - ·-
- _ 90 · ., ___ :2 

48 -11 
82 -4 
74 -7 
51 3 
77 5 
38 -13 
54 -3 
22 -19 
81 -17 
47 -25 
82 37 
41 9 
53 -12 
58 5 
58 6 
72 4 
70 10 
80 1 

62.20 -3.05 
18.00 15.02 

1 
.: .·.· :-·~ 2. 

3 
4 
5 
6 
7 
8 
9 

10 
11 
12 

Mean 
S.D. 

76 74 . -- . 

81 76 
53 48 
75 82 
45 46 
20 20 
72 60 
66 66 
52 45 
92 79 
81 69 
68 86 

65.25 63.58 
19.83 19.48 

Pre-Test versus Post-Test Pre-Test versus Post-Test 
t = 0.91 p < .38 t = 1.04 p < .32 

ABC Biology Students versus Traditional Biology Students 
(Difference Score Analysis) 

t = 0.09 p < .93 

. - ~- . -2 
. -.7 

-5 
7 
1 
0 

-12 
0 

-7 
-13 
-12 
18 

-2.97 
8.91 
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difference at the a = .05 level of significance between the pre-test and post-test scores for 

either group or for the group to group comparison. 

Table XXVI illustrates the distributiori:aiui analy~is of the pre-test, post-test and 
. . . . 

difference scores on the science .atthude survey for students enrolle_~ in sect;ion I of ABC 

biology and traditional biology at the second metropolitan school.· The eight ABC··· · · 
.,., ' 

students had a·nie~ pre~test score of 63:63 and amean post-test score of64.88 which 

yielded an average difference score of 1.25 .. Scores ranged from 96 to 24 and from 100 to 

24 on the pre-test and post-test, respectively. In contrast, six traditional students had 

scores ranging from 91 to 68 on the pre-test which combined for an average of75.67. On 

the post-test, scores averaged 72.00 with a range from 82 to 65. The mean difference was 

a -3.67 with individual scores ranging from 7 to -9. No significant differences were found 

in pre-test and post-test score of either curriculum group at the a = .05 level of 

significance. Moreover, an a = . 05 level of significance difference was not detected 

between groups. 

Table XXVII illustrates the distribution and analysis of the pre-test, post-test and 

difference scores on the science attitude survey for students enrolled in section II of ABC 

biology and traditional biology at the second metropolitan school. Three ABC students 

posted a 59.33 average on the pre-test with scores ranging from 52 to 68. Post-test 

results ranged from 67 to 42 and the mean was 58.33. The pre-test and post-test means 

combined to yield a difference mean of -1.00. The fifteen traditional students had a pre-

test and post-test average of 69.67 and 72.60, respectively. The pre-test scores varied 

from 86 to 51 and post-test results ranged from 100 to 48. The traditional students had a 

mean difference score of2.93 with individual scores spanning from 21 to -24. In 
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TABLEXXVI 

DISTRIBUTION AND ANALYSIS OF PRE-TEST, POST-TEST AND DIFFERENCE 
SCORES ON THE SCIENCE ATTITUDE ·SURVEY FOR SECTiONl ABC 

BIOLOGY STUDENTS AND SECTION I TRADITIONAL BIOLOGY 
STUDENTS AT THE SECOND METROPOLITAN HIGH SCHOOL 
ABC Biology _students ---· __ _ _ Traditional Biology Students 

Student Pre-Test · . Post-Test Difference Student Pre-Test Post-Test Difference 
_ -- 1 . . _ _ _ : ~Q _ . _ _ J 00 -- _ ·: · 4 

2 24 24 0 
3 46 75 29 
4 91 70 -21 
5 36 61 25 
6 65 76 11 
7 70 57 -13 
8 81 56 -25 

Mean 63.63 64.88 
S.D. 26.15 21.75 

Pre-Test versus Post-Test 
t=0.18 p<.87 

1.25 
20.09 

_ _ _::_:: ___ l_ _ _ _ _ 68 
2 79 
3 91 
4 68--
5 80 
6 68 

Mean 75.67 
S.D. 9.40 

- - .. 75. 
73 
82 
62 
75 
65 

72.00 
7.32 

Pre-Test versus Post-Test 
t=l.61 p<.17 

ABC Biology Students versus Traditional Biology Students 
(Difference Score Analysis) 

t = 0.66 p < .53 

7 
-6 
-9 
-6 
-5 
-3 

-3.67 
5.57 
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TABLEXXVII 

DISTRIBUTION AND ANALYSIS OF PRE-TEST, POST-TEST AND DIFFERENCE 
SCORES ON THE SCIENCE ATTITUDE SURVEY FOR SECTION II ABC 

BIOLOGY STUDENTS AND SECTION II TRADITIONAL BIOLOGY 
STUDENTS At THE SECOND-METROPOLITAN HIGH SCHOOL 

. -

ABC Biology Students Traditional BiololIV Students 
Student Pre-Test Post-Test Difference Student Pre-Test Post-Test Difference 

1 58 66 8 1 82 58 -24 
2 68 67 -1 2 71 59 -12 
3 52 42 -10 3 73 72 -1 

4 65 68 3 
5 75 78 3 
6 59 65 6 
7 55 48 -7 
8 60 75 15 
9 86 93 7 

10 81 100 19 
11 51 72 21 
12 62 57 -5 
13 82 89 7 
14 67 78 11 
15 76 77 1 

Mean 59Jl 
- --· 

58.33 -1.00 Mean 69.67 72.60 2.93 
S.D. 8.08 14.15 9 S.D. 10.82 14.26 11.85 

Pre-Test versus Post-Test Pre-Test versus Post-Test 
t = 0.19 p< .87 t = 0.96 o < .35 

ABC Biology Students versus Traditional Biology Students 
(Difference Score Analysis) 

t = 0.65 o < .56 



summary, no significant differences were found within each group or between groups at 

the ex.= .05 level of significance. 
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··Table XXVIII illustrates the distribution and analysis of the pre-test, post-test and 

difference scores on the. science attitude survey for students enrolled in section III of ABC 

biology and traditional biology at the second metropolitan school. The fourteen ABC 

students recorded mean scores of 67.79 on the pre-test and 66.14 on the post-test for a 

average change of -1.64. ,PFe-test scores ranged from 99 to 43 and post-test scores , . ;,· 

ranged from 89 to 20. Difference scores varied between 25 and -40. In the fifteen student 

traditional group, the pre-test scores ranged from 82 to 31 and averaged: 66.93, Post-test 

results revealed a mean of70.60 as scores ranged from lOOto 20. Traditional curriculum 

students increased performance by an average of3.67 as variations in difference scores 

ranged from 45 to -12. Both groups posted a no significant changes in test score at the 

ex.= .05 level of significance. Furthermore, no significant difference between groups was 

found at the ex.= .05 level of significance. 

Table XXIX illustrates the distribution and analysis of the pre-test, post-test and 

difference scores on the science attitude survey for students enrolled in section IV of ABC 

biology and traditional biology at the second metropolitan school.· The fourteen ABC 

students averaged 66.21 on the pre-test and 61.29 on the post-test. ABC pre-test scores 

ranged from 91 to 25 on the pre-test and from 90 to 20 on the post-test. These students 

posted a -4.93 mean score. Difference scores spanned from 9 to -41. In contrast, the 

sixteen traditional students scored an average of70.81 on the pre-test and gained a mean 

of2.06 on the post-test. Traditional curriculum pre-test scores ranged from 81 to 50 and 
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TABLE XXVIII 

DISTRIBUTION AND ANALYSIS OFPRE-TEST, POST-TESTAND DIEFERENCE 
. SCORES ON THE SCIENCE ATTITUDE SURVEY FOR SECTION III .ABC 

BIOLOGY STUDENTS AND SECTION III TRADITIONAL BIOLOGY 
STUDENTS AT THE SECOND METROPOLITAN IDGH SCHOOL 

ABC Biology Students Traditional Biology Students 
Student Pre-Test Post-Test Difference Student Pre-Test Post-Test Difference 

1 50 75 25 1 82 86 4 
2 79 82 3 2 67 66 -1 

''•-
', 

3 60 20 -40 3 70 '68 -2 
4 78 65 -13 4 74 100 26 
5' 

[:; i 't53 
. - ,· 

' 
- -.. ; 

'45 60 -3 5 34 79 
6 77 92 15 - 6 77 84 7 
7 74 64 -10 7 71 67 -4 
8 \ 79 80 1 8 68 64 -4 
9 57 48 -9 "" '-9· 79 79 0 

10 60 76 16 10 78 77 -1 
11 51 65 14 11 52 40 -12 
12 43 34 -9 12 69 67 -2 
13 79 76 -3 13 70 77 7 
14 99 89 -10 14 82 85 3 

15 31 20 -11 
Mean 67.79 66.14 -1.64 Mean 66.93 70.60 3.67 

S.D. 15.32 20.46 16.23 S.D. 15.84 19.48 14.47 
Pre-Test versus Post-Test Pre-Test versus Post-Test 

t = 0.38 p < .71 t = 0.98 p < .34 
ABC Biology Students versus Traditional Biology Students 

(Difference Score Analysis) 
t = 0.93 p < .36 
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TABLEXXIX 

DISTRIBUTION AND ANALYSIS OF PRE-TEST, POST-TEST AND DIFFERENCE 
SCORES ON THE SCIENCE ATTITUDE SURVEY FOR SECTION IV ABC 

BIOLOGY STUDENTS AND SECTION IV TRADITIONAL BIOLOGY 
STUDENTS AT THE SECOND METROPOLITAN HIGH SCHOOL 

ABC Biolo °l.V Students Traditional Biology Students 
Student Pre-Test P.ost-Test Difference Student Pre-Test Post-Test Difference 

1 72 81 9 1 81 77 -4 
2 57 48 -9 2 71 74 3 
3 75 73 -2 3 73 69 -4 
4 76 35 -41 4 50 64 14 
5 88 90 2 5 67 68 1 
6 91 73 -18 6 73 80 7 
7 68 64 -4 7 71 78 7 
8 28 26 -2 8 69 71 2 
9 66 57 -9 9 75 90 15 

10 71 72 1 10 64 66 2 
11 75 75 0 11 71 67 -4 
12 77 79 2 12 79 62 -17 
13 25 20 -5 13 67 65 -2 
14 58 65 7 14 78 72 -6 

15 71 69 -2 . 
16 73 94 21 

Mean 66.21 61.29 -4.93 Mean 70.81 72.88 2.06 
S.D. 19.27 21.41 12.45 S.D. 7.15 9.07 9.28 

Pre-Test versus Post-Test Pre-Test versus Post-Test 
. 

t = 1.48 p < .16 t = 0.89 p< .39 
ABC Biology Students versus Traditional Biology Students 

(Difference Score Analysis) 
t = 1.72 p < .10 



post-test scores varied from 94 to 62. Difference scores ranged an increase of 21 to a 

decrease· of 17. ·, Summary a~alysis revealed no significant -increase in· score for the ABC 
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students or tra4itional students at the a= .05 leyel of significance. In addition, there was 

no difference between-curriculum groups at-the a;::: .05 level-0fsigmf1Cance-.-

" - Table XXX: illustrates the distribut10n and analysis ofthe pre-test, posi:..test-and 

difference scores on the science attitude survey for students enrolled in section V of ABC 

biology and traditional biology at the second metropolitan school. Fourteen ABC students 

failed to record a significant change in test score at the a= .05 level of significance. Pre-

test and post-test scores averaged 68.29 and 71.29, respectively, for a mean gain of 3.00. 

Pre-test scores varied by 42 as scores ranged from 84 to 42. On the post-test, the score 

span widened with a high of 100 and a low of 45. Difference scores ranged from 18 to -

28. Meanwhile, the thirteen traditional students also did not post a significant change in 

score at the a = .05 level of significance. The range of pre-test scores spanned from 87 to 

49 with a mean of 68.08. On the post-test, the average decreased to by -5.31 to total 

63.77 with scores varying between 86 and 27. The traditional students increased scores 

by as much as 18 and decreased scores by as much as 28. In conclusion, there was no 

significant difference between the traditional and ABC curricula at the a= .05 level of 

significance. 

Table XXXI illustrates the distribution and analysis of the pre-test, post-test and 

difference scores on the science attitude survey for students-enrolled in section I of ABC 

biology and traditional biology at the third metropolitan school. Twelve ABC students 

averaged 73.00 on the pre-test and 70.92 on the post-test for a mean decrease of2.08. 

Individual scores on the pre-test averaged from 94 to 34 and from 91 to 42 on the post-
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TABLEXXX 

DISTRIBUTION AND ANALYSIS OF PRE-TEST, POST-TEST AND DIFFERENCE 
SCORES ON THE SCIENCE ATTITUDE SURVEY FOR SECTION V ABC 

BlOLOGY STUDENTS AND SECTION VTRADITIONAL BIOLOGY 
STUDENTS AT THE SECOND METROPOLITAN HIGH SCHOOL 
ABC Biolo ~ Students Traditional Biology Students 

Student Pre-Test Post-Test- Difference Student Pre-Test Post-Test · Difference 
- - .. -

1 48 62 · 14 \., -.. 1 70 73 3 
---·- .. - ----- . - . ··- - - . - .... - .. ·-

2 79 79 0 2 67 52 -15 
3 64 66 2 3 78 53 -25 
4 78 79 1 4 71 65 -6 
5 44 66 22 5 49 67 18 
6 84 80 -A 6 62 60 -2 
7 61 65 4 7 50 27 -23 
8 60 63 3 8 84 56 -28 
9 78 61 -17 9 73 78 5 

10 79 91 12 ro 87 86 -1 
11 81 100 19 11 54 65 11 
12 74 62 -12 12 73 57 -16 
13 42 45 3 13 67 77 10 
14 84 79 -5 

Mean 68.29 71.29 3.00 Mean 68.08 63.77 -5.31 
S.D. 15.04 14.14 11.00 S.D. 11.90 14.96 14.92 

Pre-Test versus Post-Test Pre-Test versus Post-Test 
t = 1.02 p < .33 t = 1.28 p< .22 

ABC Biology Students versus Traditional Biology_Students 
(Difference Score Analysis) 

t = 1.64 p < .12 
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TABLEXXXI 

DISTRIBUTION AND ANALYSIS OF PRE-TEST, POST-TEST AND DIFFERENCE 
SCORES ON THE SCIENCE ATTITUDffSURVEYFORSECTION I ABC 

BIOLOGY STUDENTS AND SECTION I TRADITIONAL BIOLOGY 
STUDENTS AT THE THIRD METROPOLITAN HIGH SCHOOL 

ABC Biolo rv Students Traditional Bioloav Students 
Student Pre-Test Post~Test Difference Student Pre-Test Post-Test Difference 

1 94 79 -15 1 65 65 0 
2 80 81 1 2 70 68 -2 
3 60 65 5 3 72 73 1 
4 83 83 0 4 100 96 -4 
5 78 91 13 5 79 71 -8 
6 90 77 -13 6 76 88 12 
7 70 66 -4 7 69 75 6 
8 78 70 -8 8 72 77 5 
9 34 42 8 9 93 99 6 

10 73 73 0 10 74 88 14 
11 67 56 -11 11 81 78 -3 
12 69 68 -1 12 89 87 -2 

13 82 90 8 
- 14 61 65 4 

15 77 86 9 
Mean 73.00 70.92 -2.08 Mean 77.33 80.40 3.07 

S.D. 15.70 13.09 6.30 S.D. 10.51 10.99 8.54 
Pre-Test versus Post-Test Pre-Test versus Post-Test 

-· -· -- - -- -

t = 0.85 p < .42 t = 1.90 p< .08 
ABC Biology Students versus Traditional Biology Students 

(Difference Score Analysis) 
t = 1.74 p< .10 
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test.· Difference scores varied from 13 to -15. At the a. = . 05 level of significance the 

ABC students had no significant change in score. The sixteen traditional students 

averaged 4.33 higher on the pre-test than the .ABC students , And, the traditional students 

widened that margin to 9 .48 by averaging 37.31 on the post.;testfor a mean gain in score 

of3.07. Neither group had a significantchange in score at the a.= .os.Ievelof -· . • 

significance; · In addition; there was no significant difference in performance between· . 

groups at the a. = .OS level of significance. 

Table XXXII illustrates the distribution and analysis of the pre-test, post-test and 

difference scores on the science attitude survey for students enrolled in' section II-of ABC 

biology and traditional biology at the third metropolitan school. Pre-tests for eleven ABC 

students averaged 72.91 with scores ranging from 99 to 56. Post-tests results indicated a 

mean increase of6.45 in score as the students averaged 79.36. The difference scores 

varied from 3 8 to -17. The sixteen traditional biology students experienced a similar 

increase in scores. The averages were 71.63 on the pre-test and 73.06 on the post-test. 

Pre-test scores ranged from 98 to 37 and post-test scores varied from 98 to 44. Changes 

in performance spanned from 24 to -13. Both ABC and traditional students had no 

significant change in score at the a.= .05 level of significance. Finally, no a.= .05 level of 

significant difference between groups was found. 

Table XXXIII illustrates the distribution and analysis of the pre-test, post-test and 

difference scores on the science attitude survey for students enrolled in section I of ABC 

biology and traditional biology at the rural high school. Twenty ABC students recorded a 

pre-test average of 65.00 with scores ranging from 80 to 36. Post-test results revealed a 
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TABLEXXXII 

DISTRIBUTION AND ANALYSIS OFPRE-TEST, POST-TEST AND DIFFERENCE 
SCORES ON THE SCIENCE ATTITUDE SURVEY FOR SECTION II ABC . 
. BIOL~~y ~T,QDENTS AND SECTION II TRADITIONAL BIQLO~Y .. 

STUDENTS AT THE THIRD METROPOLITAN IDGH SCHOOL 

ABC Biolo r.v Students Traditional Biolo2V Students 
Student Pre-Test Post-Test Difference Student Pre-Test Post-Test Difference 

I 69 70 I i 
.. 

79 79 0 
- . 2 97 80 -17 2 8,1 ,·., •; I'; 

97 16 
, .. . . . ' ,,1 .. ' 

3 79 94 15 3 37 44 7 
4 67 .79 12 4 92 79 -13 ... , . 1·. :.' : ,;' ,·:('.61 .. 5 : 62 80 18 5 52 ., -9 

6 56 94 38 6 79 79 0 
7 62 60 -2 7 68 68 0 
8 66 66 0 8 64 69 5 
9 73 73 . c) .• ·.,it. ·,'"9. ! .· ,; 

69 69 0 
10 72 79 7 10 70 71 I 
11 99 98 -1 II' 60 

._,,_ 

72 12 
12 54 78 24 
13 98 89 -9 
14 73 73 0 
15 98 98 0 
16 63 52 -11 

Mean 72.91 79.36 6.45 Mean 71.63 73.06 1.44 
S.D. 13.86 12.08 14.22 S.D. 16.16 15.00 9.90 

Pre-Test versus Post-Test Pre-Test versus Post-Test 
t= 1.51 p< .16 t = 0.60 p < .58 

ABC Biology Students versus Traditional Biology Students 
(Difference Score Analysis) 

.. ' 

t = 1.01 p< .33 
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'rABLE XXXIII 

DISTRIBUTION AND ANALYSIS OF PRE'."+EST, POST-TEST AND DIFFERENCE 
SCORES ON THE SCIENCE ATTITUDE SURVEY FOR SECTION I ABC 

BIOLOGY STUDENTS AND SECTION I TRADITIONAL. ,BIO:LOGY 
STUDENTS AT THE RURAL IIlGH SCHOOL 

ABC Biology Students Traditional Biology Students 
Student Pre-Test Post-Test Difference Student Pre-Test Post-Test Difference 

1 77 ·. 60 -17 1 76 53 -23 
2 72 69 -3 2 79 67 -12 

' 3 69 68 -1 3 53 46 -7 
4 80 90 10 4 37 64 27 ., ' ; ;; '-. ;'! ' 

5 59 61 2 5 84 77 -7 
6 80 59 -21 6 74 79 5 
7 62 62 0 7 86 97 11 
8 63 61 -2 8 59 64 5 
9 . 80 C 

79 -1 9 
' . 

92 94 2 
10 59 83 24 10 81 90 9 
11 69 76 7 11 51 72 21 
12 52 53 1 12 71 79 8 
13 63 58 -5 13 35 37 2 
14 53 74 21 14 62 60 -2 
15 70 77 7 15 50 46 -4 
16 43 47 4 
17 77 77 0 
18 72 62 -10 
19 36 40 4 
20 64 77 13 

Mean 65.00 66.65 1.65 Mean 66.00 68.33 2.33 
S.D. 12.23 12.57 10.85 S.D. 17.93 18.11 12.55 

Pre-Test versus Post-Test Pre-Test versus Post-Test 
t = 0.68 p < .51 t = 0.70 p < .48 

ABC Biology Students versus Traditional Biology Students 
(Difference Score Analysis) 

t = 0.17 p< .87 
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mean~ increase of 1. 65 with an average of 66. 65. Difference scores ranged from 24 to -17. 

These data indicated no significant change in score at the ex.= .05 level of significance. 

Sixteen traditional students averaged 66.00 on the pre-test and 68.33 on the post-test for a 

mean difference of2.33. Pre-test scores ranged from 92to 35 and post-test results varied 

between 97 and 37. Difference scores spanned from 27 to -23. The traditional curriculum 

students also recorded no significant change in score at the ex. = .05 level of significance. 

In summary, no significant difference between groups was found atthe ex.= ,05 level of 

significance. 

Table XXXIV illustrates the distribution and analysis of the pre-test~; post-test and 

difference scores on the science attitude survey for students enrolled ABC biology and 

traditional biology at the first metropolitan high school. Ninety-two ABC biology 

students averaged 66.02 on the pre-test and 66.66 on the post-test for a mean difference 

score of0.64. At the ex.= .05 level of significance, there was no significant change in test 

score for the ABC biology students. Seventy-seven traditional biology students averaged 

62.69 on the pre-test and 58.19 on the post-test for a difference mean of-4.49. There was 

no significant change in test score at the ex.= .05 level of significance. In cross 

comparison, the ABC curriculum was superior was to the traditional curriculum at the ex.= 

.05 level of significance. 

Table XXXV illustrates the distribution and analysis of the pre-test, post-test and 

difference scores on the science attitude survey for students enrolled ABC biology and 

traditional biology at the second metropolitan high school. Fifty-three ABC students had 

a mean difference score of -0.81. The pre-test and post-test averages for these students 
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TABLE XXXIV . ·; . 

ANALYSIS OF THE SCIENCE ATTITUDE SURVEY FOR STUDENTS ENROLLED 
IN ALL SECTIONS OF ABC BIOLOGY AND TRADITIONAL BIOLOGY AT THE 

FIRST :METROPOLITAN HIGH SCHOOL 

ABC Biolo (n = 92) Traditional Biolo (n = 77 
Pre-Test Mean 66.02 62.69 

Difference Mean 
pHtefence s.oF 
Pre-Test versus Post-Test 

ABC Biology Students versus Traditional Biology Students 
(Difference Score Analysis) ·· 

t=2.14 <.03 

TABLEXXXV 

ANALYSIS OF THE SCIENCE ATTITUDE SURVEY FOR STUDENTS ENROLLED 
IN ALL SECTIONS OF ABC BIOLOGY AND TRADITIONAL BIOLOGY AT THE 

SECOND :METRO POLIT AN HIGH SCHOOL 

ABC Biolo (n = 53) Traditional Biolo (n = 65) 
Pre-Test Mean 66.40 69.55 
>Pre,.Tesf $;:I:X > 
Post-Test Mean 

··• Post~Test S;D[U>•••> <•••>>• /•···• 
Difference Mean 
Difference S.Pi < 
Pre-Test versus Post-Test 

ABC Biology Students versus Traditional Biology Students 
(Difference Score Analysis) 

t=0.58 < .56 



89 

were 66.40 and 65.58, respectively .. · Sixty-five traditional biology students had a mean 

difference score of0.63. The pre-test and post-test averages for these students were 69.55 

and 70.18, respectively. Neither the ABC biology students or the traditional biology 

students.recorded a significant gain in test score at the a= .05 level of significance. And, 

there was no difference between curricula at the a= .05 level of significance. 

Table XXXVI illustrates the distribution and analysis of the pre-test, post-test and 

difference scores for students enrolled ABC biology and traditional'. biology at the third 

metropolitan high school. Twenty-four ABC students recorded a pre-test average of , . , . 

72.96, a post-test average of74.96 and a corresponding difference mean of2.00. At the a 

= .05 level of significance, this gain in score was not significant. In comparison, thirty-one 

traditional biology students posted a pre-test average of74.39, a post-test average of 

76.61 and a corresponding difference mean of2.23. These students also had no significant 

gain in score at the a = .05 level of significance. Overall, there was no significant 

difference between the traditional curriculum and the ABC curriculum at the a= .05 level 

of significance. 

Table XXXVII illustrates the distribution and analysis of the pre-test, post~test and 

difference scores on the science attitude survey for students enrolled ABC biology and 

traditional biology at the rural high school. Since there was only one section of data for 

this school, the information contained in this table is identical to that found in Table 

XXXIII. The data are reported again in this summary for continuity of reading. Twenty 

ABC students recorded a pre-test average of 65.00. Post-test results revealed an mean 
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TABLEXXXVI 

ANALYSIS OF THE SCIENCE ATTITUDE SURVEY FOR STUDENTS ENROLLED 
IN ALL SECTIONS OF ABC BIOLOGY AND TRADITIONAL BIOLOGY AT THE 

THIRD METROPOLITAN HIGH SCHOOL 

ABC Biolo (n = 23) Traditional Biolo (n = 31) 
Pre-Test Mean 

Pre-Test versus Post-Test 
ABC Biology Students versus Jraditional Biology Students . 

(Difference Score Analysis) 
t= 0.08 < .94 

TABLE XXXVII 

ANALYSIS OF THE SCIENCE ATTITUDE SURVEY FOR STUDENTS ENROLLED 
IN ALL SECTIONS OF ABC BIOLOGY AND TRADITIONAL BIOLOGY AT THE 

RURAL HIGH SCHOOL 

ABC Biolo (n = 20) Traditional Biolo (n = 15) 
Pre-Test Mean 65.00 66.00 

Difference Mean 
·•· Difte&Hee•s :o.•••• >•••••·••<••· /·.· ... ·.·.·. . ' ' ' ..... 

Pre-Test versus Post-Test 
ABC Biology Students versus Traditional Biology Students 

(Difference Score Analysis) 
t=0.17 <.87 
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increase of 1.65 with an average of 66.65. These data indicated no significant gain in 

score at the a= .05 level of significance. Sixteen traditional students averaged 66.00 on 

the pre-test and 68.33 on the post-test for a mean difference of2.33. The traditional 

curriculum students also recorded no significant increase in score at the a= .05 level of 

significance. No significant difference between groups was found at the a= .05 level of 

significance. 

Table XXXVIII illustrates the distribution and analysis of the pre-test, post-test 

and difference scores on the science attitude survey for students enrolled ABC biology and 

traditional biology at all high schools. The ABC biology students (n = 188) recorded a 

pre-test average of 66.87 and a post-test average of 67.37. These numbers dictated a 

difference mean of O. 51. At the a = . 05 level of significance, no significant gain in score 

was evident. The traditional biology students (n = 188)recorded a pre-test average of 

67.26 and a post-test average of66.19 for a difference mean of-1.07. These students had 

no significant change in score a the a= .05 level of significance. In review, the ABC 

biology students had a lower pre-test, but rebounded to produce a higher post-test 

average than the traditional biology students. Overall, there was no significant difference 

between the ABC and traditional curricula at the a= .05 level of significance. 
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TABLE XXXVIII 

ANALYSIS OF THE SCIENCE ATTITUDE SURVEY FOR STUDENTS ENROLLED 
IN ALL.SECTIONS OF ABC BIOLOGYAND TRADITIONAL BIOLOGY AT ALL 

HIGH SCHOOLS 

Traditional Biolo 
Pre-Test Mean 

Pre-Test versus Post-Test 
ABC Biology Students versus Traditional Biology Students 

(Difference. Score Analysis) 
t= 1.09 < .27 
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ChapterV 

Summary, Conclusions, Recommendations and Implications 
: _ _.,: : . . '<. ' . ·. :- .. 

Summary 

Fifty percent of all careers require a functional knowledge of fundamental biology 
' • • ~ _J ·, 

and chemistry. Therefore, it is of vital importance that all people entering the job force 

possess a working framework of the biological and chemical sciences. Furthermore, it 

should be noted that the labor market continually requires expanded and diversified skills 

from new entrants. This is especially true for those in technological fields like biology and 
11· .... 

chemistry (United States Department of Commerce, 1991). 

Unfortunately, secondary students in the United States are typically underachievers 

in science. This has led many education experts to question whether the typical 

instructional methodologies used in science are effective (Johnson and Johnson, 1987). 

Science instruction has traditionally focused on developing theoretical knowledge through 

memorization of information. Limited emphasis has been placed on practical application 

of memorized data. In addition, little effort has been directed toward fostering a positive 

student attitude toward science. 

Increased interest has recently surfaced concerning the use of applied instructional 

techniques for disseminating scientific instruction. Harvey ( 1991) referenced the need for 
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applied curricula which will make academic concepts relevantto the workplace. 

Furthermore, he contended that students -enrolled in applied curriculum courses exhibit a 

more positive subject attitude than their traditional curriculum peers. If students do truly 

develop an enhanced perspective of the subject due to more practical· instruction, then it is 

reasonable to assume that their.subject competence .would improve as well. 

Problem 

Traditional science teaching methods may be an. ineffective preparation venue for 

students assuming careers ~'1 a t_echn~~o~ically a~vanced labor market. Most science based 

occupations require the active application of informatio~ c°'mmonly found in public school 

science curricula. However, traditional science curricula utilize instruction techniques 

such as rote memoriiation which do not focus on pragmatic occupational preparation. It 

has been indicated that instruction which mirrors the environment where it will be used is 

most effective. Therefore, it is arguable that a curriculum which stresses an applied 

approach employing the cooperative learning method may be a more effective means of 

teaching a diverse base of scientific information. For this reason, the relative effectiveness 

of an applied science curriculum needs to be evaluated. 

Purpose 

The purpose of this study was to compare the Applied Biology/Chemistry (ABC) 

curriculum taught using the cooperative learning method with the traditional biology 

curriculum taught using more typical instruction by means of student scores on a 

standardized biology test and science attitude survey. 
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Objectives "- .- . ,·,,: 

Six objectives were established in efforts to achieve the purpose of the study. 

The objectives of this study were: 

1. To compare pre-test and post-test scores on the National Association of Biology 

' 
Teachers/National Science Teachers Association (NABT/NSTA) biology test of those 

students taught the ABC curriculum using the cooperative learning method in selected 
C _-, _,:;;·,/ • 

Oklahoma schools. 
. . ~ . 

2. To compare pre-test and post-test scores on the NABT/NSTA biology test of those 
,::. 'l ; . . ,:· 

students taught the traditional biology curriculum using typical teaching methods in 

selected Oklahoma schools. 

3. To compare pre-test and post-test difference scores on the NABT/NSTA biology test 

of those students taught the ABC curriculum using the cooperative learning method 

with those taught the traditional biology curriculum using typical teaching methods in 

selected Oklahoma schools. 

4. To compare pre-test and post-test scores on the science attitude survey of those 

students taught the ABC curriculum using the cooperative learning method in selected 

Oklahoma schools. 

5. To compare pre-test and post-test scores on the science attitude survey of those 

students taught the traditional biology curriculum using typical teaching methods in 

selected Oklahoma schools. 

6. To compare pre-test and post-test scores on the science attitude survey of those 

students taught the ABC curriculum using the cooperative learning method with those 



96 

taught the traditional biology curriculum using typical teaching methods in select~d 

Oklahoma schools. 

Hypotheses 

Listed below are the hypotheses which were constructed to achieve the 
. ' - . '. . - . : : : '! .. 

objectives of the study. Hypotheses are categorized by related assessment instrument. 
- ' • 's ; ~ • ' r 

NABT/NSTA Biologytest Hypothe-ses 

• Hoi- There is no significant difference between the pre-test and post-test scores on the 

NABT/NSTA biology test of students enrolled in ABC Biology I at the First 

Metropolitan High School, the Second Metropolitan High School, the Third 

Metropolitan High School and the Rural High School. 

• Ho2- There is no significant difference between the pre-test and post-test scores on the 

NABT/NSTA biology test of students enrolled in traditional Biology I at the First 

Metropolitan High School, the Second Metropolitan High School, the Third 

Metropolitan High School and the Rural High School. 

• Ho3- There is no significant difference between the pre-test and post-test difference 

scores on the NABT/NSTA biology test of students enrolled in ABC Biology I and 

students enrolled in traditional Biology I at the First Metropolitan High School, the 

Second Metropolitan High School, the Third Metropolitan High School and the Rural 

High School. 

• Ho4- There is no significant difference between the pre-test and post-test scores on the 

NABT/NSTA biology test of students enrolled in ABC Biology I at the First 



Metropolitan High School, the Second Metropolitan High School, the Third 

Metropolitan High School or the Rural High School. 
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• Hos- There is no significant difference between the pre-test and post-test scores on the 

NABT/NSTA biology test of students enrolled in traditional Biology I at the First 

Metropolitan High School, the Second MetropolitanHigh School, the Third 

Metropolitan High School.or the Rural High SchooL · , , \> , - _; 

• Ho&-,_Tbere ;is no. significant. difference between the pre-test and post-test difference· 

scores on the NABT/NSTA biology test of students enrolled in ABCBiologyI and 

students enrolled in traditional Biology I at the First Metropolitan High School, the 

Second Metropolitan High School, the Third Metropolitan High School or the Rural 

High School. . 

• Ho1- There is no significant difference between the pre-test and post-test scores on the 

NABT/NSTA biology test of students enrolled in ABC Biology I in each section at the 

First Metropolitan High School, the Second Metropolitan High School, the Third 

Metropolitan High School or the Rural High School. 

• Ho8- There is no significant difference between the pre-test and post-test scores on the 

NABT/NSTA biology test of students enrolled in traditional Biology I in each section 

at the First Metropolitan High School, the Second Metropolitan High School, the 

Third Metropolitan High School or the Rural High School. 

• Ho9- There is no significant difference between the pre-test and post-test difference 

scores on the NABT/NSTA biology test of students enrolled in ABC Biology I and 

students enrolled in traditional Biology I in each section at the First Metropolitan High 
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School, the:Second Metropolitan High School, the Third Metropolitan High School or 

· the Rural High School. 

Science Attitude Survey Hypotheses 

• Hour- The~e is n~ significant difference between the pre-test and post-test scores on 

the science attitude ~ury~y .o( student~ ~nrolled, in_ABC Biology I at the First 

·. Metropolit~_ Hjgh Schqo.l, the Second Met~9poljtanJ~igh S9h~ol,.the Third 

Metropolitan High. ~chool and the Rural High School. 

• Hou- There is no significant difference between the pre-test and post-test scores 9t:1, 

the science attitud~. suzyey of students enrolled in traditional Biology .I at. the First 

Metropolitan High School, the Second Metropolitan High School, the Third 

Metropolitan High School and the Rural High School. 

• Ho12- There is no significant difference between the pre-test and post-test difference 

scores on the science attitude survey of students enrolled in ABC Biology I and 

students enrolled in traditional Biology I at the First Metropolitan High School, the 

Second Metropolitan High School, the Third Metropolitan High School and the Rural 

High School. 

• Ho13- There is no significant difference between the pre-test and post-test scores on 

the science attitude survey of students enrolled in ABC Biology I at the First 

Metropolitan High School, the Second Metropolitan High School, the Third 

Metropolitan High School or the Rural High School. 



• ·Ho14..;·There is no significant difference between the pre-test and post-test.scores on 

the· science ·attitude survey of students enrolled in traditional Biology I at the First 

Metropolitan High School, the 'Second Metropolitan High School, the Third 

Metropolitan High School or the Rural High School:' :- · · -._. .. , . : , · 
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• Hois- There is no significant difference between the pre-test and post-test difference 

·scoresori the ·Science attitude survey of students enrolled in ABC Biology I and 

students enrolled in traditional Biology I ·at the First Metropolitan High School, the 

Second 'Metropolitan High School, the Third Metropolitan High School or the Rural 

High School. . ~ . , · 

• Ho1i,- There is no significant difference between the pre-test and post-test scores on 

the science attitude survey of students enrolled in ABC Biology I in each section at the 

First Metropolitan High School, the Second Metropolitan High School, the Third 

Metropolitan High School or the Rural High School. 

• Ho1,- There is no significant difference between the pre-test and post-test scores on 

the science attitude survey of students enrolled in traditional Biology I in each section 

at the First Metropolitan High School, the Second Metropolitan High School, the 

Third Metropolitan High School or the Rural High School. 

• Ho1s- There is no significant difference between the pre-test and post-test difference 

scores on the science attitude survey of students enrolled in ABC Biology I and 

students enrolled in traditional Biology I in each section at the First Metropolitan High 

School, the Second Metropolitan High School, the Third Metropolitan High School or 

the Rural High School. 
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Hypothesis Testing 

A t-test analysis was used to determine whether significant differences existed 

for each of the null hypotheses. An alpha level of a= .05 was used to determine statistical 

significance. The use oft-tests was explained by Popham (1973) as follows: 

The t-test is used to determine just how great the difference between two 

means must be for it to be judged significant, that is, a significant 

departure from differences, which might be expected from chance alone. 

Another way of stating the function of the t-test is to assert that, through 

its use, we test the null hypothesis that two group means are not 

significantly different, that is, the means are so similar that the same 

groups can be considered to have been drawn from the same population 

(pp. 124-125). 

All data were analyzed by the researcher using Microsoft Excel for Windows 

5.0. Specifically, the t-tests were conducted using the t-test for two samples assuming 

unequal variances contained in the Analysis Tools of the spreadsheet program. Raw 

scores, means, and standard deviations are also presented in the analysis. 

Scope 

The scope of the study consisted of students enrolled in either a traditional biology 

course or an ABC biology course at four Oklahoma high schools. Three of the locations 

were in metropolitan areas and the other was in an area classified as rural. The first 

metropolitan school had a total of 79 and 77 traditional students record scores on the 
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NABT/NSTA biology test and the science attitude survey, respectively. In contrast, the 

ABC biology students posted 93 NABT/NSTA biology test scores and 92 science attitude 

survey scores. At the second metropolitan school, the ABC students had 54 scores on the 

NABT/NSTA biology test and 53 scores on the science attitude survey. In contrast, 65 

traditional biology scores were recorded for both the test and the survey. The third 

metropolitan school had a total of32 and 31 traditional biology scores on the 

NABT/NSTA biology test and science attitude survey, respectively. In contrast, there 

were 23 ABC biology scores for both instruments. At the rural school, ABC biology 

scores were collected from 20 students on the NABT/NSTA biology test and the science 

attitude survey. In contrast, traditional biology scores were garnered from 16 students on 

the NABT/NSTA biology test and from 15 students on the science attitude survey. 

Measurement Instruments 

The 1990 version of the National Association of Biology Teachers/National 

Science Teachers Association (NABT/NSTA) Biology examination was used as a pre-test 

and post-test for all biology students. The test was composed by the High School Biology 

Examination Development Committee of the (NABT/NSTA). This committee has eight 

members of equal gender distribution representing all geographic regions of the United 

States. The examination was developed to ascertain skills and understanding in eight 

science areas: I) bioenergetics, 2) genetics, 3) ecology, 4) behavior, 5) STS (Science, 

Technology and Society), 6) systems and 7) technology. It was normed on 889 students 

with a meari of 45. 092, standard deviation of 13. 771 and a standard error of .462. 
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The science attitude survey uses responses to 20 statements to accomplish its 

purpose. It>was focused toward determining biology attitude., Students could either 

strongly agree, agree, neither agree or disagree, disagree or strongly disagree to each of 

the statements. Constant increment point values were assigned to each possible response. 

Values from question to question were consistent. Thirteen ofthcfitems were positive 

attitude statements~, seven were negative attitude statements. -On the negative attitude . -· 

items, the point values were reversed. Higher scores were associated with a more positive 

attitude. The instrument was administered as a' pre-test and post-test to all biology · 

students. 

- - ' 

Measurement Procedures 

The pre-tests were administered to students within the first four weeks of the 

1993-94 academic year. One of two versions of the NABT~STA biology test, differing 

in only in item order, was randomly administered to each student. All of the science 

attitude surveys were identical in content and form. Both the ABC and traditional 

students were provided identical instructions. During the last three weeks of the school 

year, the post-tests were given. The alternative version of the achievement test was·given 

to each student. 

Findings 

Since the hypotheses were multifaceted, it would obscure the findings to address 

each one individually. Therefore, the major results of the study are presented in a school-

by-school and entire group format. Summary tables are provided enhance the narrative. 
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First Metropolitan High School 

Table XXXIX summarizes the findings for the first metropolitan high school. Data 

for both the NABT/NSTA biology test and the attitude survey are included. At this 

school, a total of five sections of both ABC and traditional biology were taught. On the 

NABT/NSTA biology test, data was obtained from ninety-three ABC biology students 

and seventy-nine traditional biology students. Attitude survey data was garnered from 

ninety-two ABC biology students and seventy-seven traditional biology students. 

The ABC biology students recorded significant gains on the NABT/NSTA biology 

test in three of the five sections of the course at the a = . 05 level of significance. An a = 

.05 significant gain was also evident when all scores for the ABC biology students were 

combined. No significant changes in NABT/NSTA scores were posted for any section or 

for the entire group of traditional biology students at the a= .05 level of significance. In 

comparison, the ABC curriculum produced significantly higher gains in achievement test 

score than the traditional biology curriculum at the a= .05 level of significance. 

The ABC biology students in the first section posted a significant gain in score on 

the attitude survey at the a= .05 level of significance. However, no significant differences 

were found for any other section or the entire group of ABC biology students. The 

traditional biology students produced a significant decrease in score on the attitude survey 

in section II and section III. No additional significant changes in score were found for any 

other section or for the entire group of traditional biology students. In contrast, the ABC 

biology students recorded a significantly higher difference score on the attitude survey 

than the traditional students at the a= .05 level of significance. 



TableXXXIX 

SUMMARY OF NABT/NSTA BIOLOGY TEST AND ATTITUDE SURVEY RESULTS FOR STUDENTS ENROLLED IN ABC 
BIOLOGY AND TRADITIONAL BIOLOGY AT THE FIRST METROPOLITAN HIGH SCHOOL 

NABT/NSTA Test Attitude Survey 
pre-test post-test difference pre-test post-test . difference 

N mean mean mean t-statistic p-value N mean mean mean t-statistic p-value 
First Metropolitan Hi!!h School 

ABC <<tr••• ~ ~ 
Section I Traditional 9 26.89 28.78 1.89 0.66 .53 10 68.40 72.00; 3,60 1.13 .29 

Comparison - - - - 1.36 .19 - - - - 0.84 .41 
ABC 15 25.13 28.53 3.40 1.61 .13 15 66.67 6.1.27 -5.40 0.74 .47 

Section II Traditional 20 21.80 22.50 0.70 0.34 .37 <20•••• 
Comparison - - - - 0.91 .37 - - -· - 0.27 .79 
ABC ~"<•·,;, 

.. · .. · 
.··.·. 

.·.·.· .. · . 21' 68.14 74:61 I 5.48 1.68 .11 
Section ill Traditional 17 21.64 23.76 2.12 1.18 .26 •\V::l/ 

Comparison - - - - 1.35 .20 - - - - 2.69 .01 
ABC 15 24.80 29.13 4.33 1.85 .09 15 75.87 72.07 -3.60 0.99 .34 

Section IV Traditional 21 25.19 23.67 -1.52 0.78 .44 20 63.10 59.45 
' 

-3.65 1.18 .25 
Comparison - - - - 1.92 .06 - - - - 0.01 .99 

ABC • •• gimr · • ~;H 
1•••························••:~;···· 

20 65.25 62.20 -3.05 0.91 .38 
Section V Traditional •• lQ,QS •• .. >t·•·•••;ji().f: 12 65.25 63.58 -2.97 1.04 .32 

Comparison 1.77 .09 - - - - 0.09 .93 
ABC t ~l ~ ••• t;~:~! I<•• j,§§ 1<•••···········••4>??•• <•••••< ;QQ 92 66.02 66.66 0.64 0.24 .81 

Combined Traditional 79 22.99 1.00 0.81 .42 77 62.69 58.19 -4.49 1.67 .10 
Comparison - - - - i J:1F <·• noo - - - - &Ai IJJ<>••m:F 

Note: Shaded areas indicate an a= .05 significant difference. 

-0 
~ 
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Second Metropolitan High School 

Table XL summarizes the findings for the second metropolitan high school. Data 

for both the NABT/NSTA biology test and the attitude survey are included. At this 

school, a total of five sections of both ABC and traditional biology were taught. On the 

NABT/NSTA biology test, data was obtained from fifty-four ABC biology students and 

sixty-five traditional biology students. Attitude survey data was garnered from fifty-three 

ABC biology students and sixty'-five traditional biology students. 

The ABC biology students posted significant increases in NABT/NSTA test score 

in Section III and Section Vat the a= .05 level of significance. Moreover, these students 

also demonstrated an a= .05 significant increase when all sections were combined. The 

traditional students recorded significant advances in NABT/NSTA score in all five 

sections at the a= .05 level of significance. Logically, these students also posted an a= 

.05 significant increase in score when all scores were combined. Comparatively, the 

traditional curriculum was found to be superior to the ABC curriculum at the a= .05 level 

of significance. 

Analysis of the science attitude survey revealed no significant differences for either 

the ABC biology students or the traditional biology students at the a= .05 level of 

significance. The two groups failed to distinguish themselves in cross comparison at the a 

= .05 level of significance. 

Third Metropolitan High School 

Table XLI summarizes the findings for the third metropolitan high school. Data 



Table XL 

SUMMARY OF NABT/NSTA BIOLOGY TEST AND ATTITUDE SURVEY RESULTS FOR STUDENTS ENROLLED IN ABC 
BIOLOGY AND TRADITIONAL BIOLOGY AT UIE SECOND METROPOLITAN IDGH SCHOOL 

Second Metropolitan HijU} School 
ABC 

Section I Traditional 
Comparison 
ABC 

Section II Traditional 
Comparison 
ABC 

Section III Traditional 
Comparison 
ABC 

Section IV Traditional 

- - . 

NABT/NSTA Test 
pre-test I post-test I difference 

N mean mean mean t-statistic I p-value I N 

8 I 21.50 I 24.00 
I &:• jf~itl1}: j ~1.iffibk rti.s~~ I=:::: r:l;ijd>I• ::•t:::::;~.1 .~ : 

1.90 .09 
21.40 -

1 
31.40 I 10.00 I 0.81 

l•t •M>IJ:tJt,9/@ @4¥@t: : ::@ ijJWJ JJ ::::1M,:Jj> • ••Ml!'i I 
0.50 .65 

4 .48 

··•1••~1i1:111:•11::1:11•·~~:~~·11:1:1:1:1 :1:1:1:1i.1r~~11••1 •11•:1••:•11•1••::••ii]it11••111••••• 1·11•·:•11;:~~·111•••• ············;qg•••· 
. 0.87 I .39 

14 25.86 26.50 0.44 .67 

.. : 3 
·:15 

::]4 
j5 

:14 
16 

pre-test · 
mean 

63.63 
75.67 

29.3~ 
69.67 

~ 

67.79 
66.93 .. 

·-
66.2L 
70.81 

Attitude Survey 
post-test difference 

mean mean. t-statistic o-value 

64.88 1.25 0.18 .87 
72.00 -f67 1.61 .17 

0.66 .53 
58.33 -1.00 0.19 .87 
72.60 2.93 0.96 .35 

- - 0.65 .56 
66.14 -1.64 0.38 .71 
70.60 ..... 3.67 0.98 - .34 

- ·- - 0.93 · .36 
61.29 -4.93 1.48 · .16 
72,.88 ·-· 2.06 0.89 _:_ .39 

1-72 ---1Q 
3.00 1.02 .:: .33 

Comparison 
ABC 

:::x m :•,ia! rrt:~@>t~?• t .. · ,:nrnai::: :::::•:1:•:i!•!•!:•i!: • .:J!;!~i!i: 
~~~;------=-~~~--11--~---+-~~~t-----. :::i1I$X;}\1g1m: '14 ---- ----

Section V Traditional 
Comparison 
ABC 

Combined Traditional 
Comparison 

:::21;&1::::t l 4:9.J~t -13 

111••111:1•11 !iilli:•11111•1•11111111:1: i·"- '.53 
65 

Note: Shaded areas indicate an ex. = .05 significant difference. 

blS.29 I 
68.08 

66.40 
69.55 

~ 

7{.29 
6,3.77 -5.31 1.28- · .. 22 

... - 1.64 - .12 .. 
65.58 -0.81 0.23:: ,·· .. 82 
70,18 0.63 0.28 .78 

- - 0.58 .56 

-0 
0\ 
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SUMMARY OF NABT/NSTA BIOLOGY TEST AND ATTITUDE SURVEY RESULTS FOR STUDENTS ENROLLED IN ABC 
BIOLOGY AND TRADITIONAL BIOLOGY AT THE THIRD METROPOLITAN HIGH SCHOOL 

NABT/NSTA Test Attitude Surve, 
pre-test I post-test I difference pte-test posUest difference 

N mean mean mean t-statistic -value I N mean mean mean t-statistic 1>-value 
Third Metropolitan High School 

ABC 12 73.00 70.92 -2.08 0.85 , . .42 

Section I 15 77.33 80.40 3.07 1.90 .08 
- - - - 1.74 .10 

11 72.9} 79.36 6.45 1.51 .. 16 
Section II 16 71.63 73.06 1.44 0.60 .58 ,. 

- - 1.01 .33 

231 72.961 74.96 2.00 0.49 .63 
31 74.39 7~.61 2.23 0.64 .52 F Aki ~1:l&i Combined Traditional 

0.08 .94 

Note: Shaded areas indicate an a= .05 significant difference. 

-0 
.....J 
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for both the NABT/NSTA biology test and the attitude survey are included. At this 

school, two sections-of both ABC and traditional biology were taught. On the 

NABT(NSTA biology test, data was obtained from twenty-three ABC biology students 

and thirty-two traditional biology students. Attitude survey data was garnered from 

twenty-three ABC biology students and thirty-one traditional biology students. 

-Both sections of both curriculum groups had significant post-test verses pre-test 

gains op ~he NABT/NSTA biology test at the a= .05 level of significance. The traditional 

biology students produced an a= .05 significant advantage over the ABC biology 

students in the first section and the combined comparisons when the difference scores 

were analyzed. 

Analysis of the science attitude survey revealed no significant differences for either 

the ABC biology students or the traditional biology students at the a = . 05 level of 

significance. The two groups failed to distinguish themselves in cross comparison at the a 

= .05 level of significance. 

Rural High School 

Table XLII summarizes the findings for the rural high school. Data for both the 

NABT/NSTA biology test and the attitude survey are included. At this school, one 

section of both ABC and traditional biology was taught. On the NABT/NSTA biology 

test, data was obtained from twenty ABC biology students and sixteen traditional biology 

students. Attitude survey data was garnered from twenty ABC biology students and 

fifteen traditional biology students. 



Table XLII t_ ,; 

., 
SUMMARY OF NABT/NSTA BIOLOGY TEST AND ATTITUDE SURVEY RESULTS FOR STUDENTS ENROLLED IN ABC 

BIOLOGY AND TRADITIONAL BIOLOGY AT THE RURAL HIGH SCHOOL 

NABT/NSTA Test Attitude Surv, 
pre-test I post-test I difference 

N mean mean mean t-statistic value I: N 
pre-t1;st · I' post-test I difference . . . 
mean , mean . mean I t-statistic value 

Rural High School 

Section YCombined 
ABC 
Traditional 
Comparison 

llilii\:::::1~~::!ill:!:jl:j:l ;~:iii! 1:11!\:\i!l\illililil]l.ill!!l:1111 !l!liiiilll!!:\:l!!~ll 1: 

Note: Shaded areas indicate an a.= .05 significant difference. 

20 
15 

... 
65.00 I 
66.00 

66.651 
68.33 

1.651 
2.33 

0.68 
0.70 
0.17 

.51 

.48 

.87 

-0 
\0 
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On the NABT/NSTA,-both curriculum groups produced a significant post-test 

verses pre-test gain in score at the a= .05 level of significance. In cross comparison, the 

groups failed to·distinguishthemselves at the a= .05 'level of significance. 

Analysis of the science attitude· survey revealed no significant differences for either 

the ABC biology students·or the traditional biology students-at the d. = .05 level of 

significance. The·two groups failed to distinguish themselves in cross comparison at·the a 

= .05 levelofsignificance.: - . 1' I,, 

All High Schools 

Table XLIII summarizes the findings for all high schools. Data for both the 

NABT/NSTA biology test and the attitude survey are_included. On the NABT/NSTA 

biology test, data was obtained from one hundred ninety ABC biolqgy students and one 

hundred ninety-two traditional biology students. Science attitude survey data was 

garnered from one hundred eighty-eight ABC biology students and one hundred eighty

eight traditional biology students. 

Use of the ABC biology and traditional biology curricula produced a= .05 

significant gains in post-test verses pre-test on the NABT/NSTA biology test. In 

comparison, data analysis revealed no significant differences between the groups at the a 

= .05 level of significance. 

Analysis of the science attitude survey revealed no significant differences for either 

the ABC biology students or the traditional biology students at the a= .05 level 



TableXLID 

SUMMARY OF NABT/NSTA BIOLOGY TEST AND ATTITUDE SURVEY RESULTS FOR-STUDENTS ENROLLED~ ABC 
BIOLOGY AND TRADITIONAL BIOLOGY AT ALL IIlGH SCHOOLS 

NABT/NSTA Test Attitude Survey 
pre-test I post-test I difference pre-test. I post~test I -difference 

N mean mean mean t-statistic I p-value I N mean . I mean mean t-statistic I _p-value 
All High Schools 

Combined 
ABC 
Traditional 
Com})lllison 

::lllli!J li!:11::11111:iilli 1::1:11:11111111itli::llilillililliil!l:lil::::i11111 =·:::1:111::1:1:;11;::i r ==:::: ...::·::: I ~:: 
0.84 .40 

Note: Shaded areas indicate an a.= .05 significant difference. 

i,; 

66.87~ 
67.26 

67.37 
66.19 

o.51 I 0.29 
-1.07 0.64 

1.09 

.77 

.52 

.27 

---



of significance. The two groups failed to distinguish themselves in cross comparison at 

the ex. = . 05 level of significance: 

Conclusions 

The following section identifies.the conclusions of the study as related to the 

objectives; 
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1. The analysis. of data revealed that nine of thirteen sections. of ABC biology exhibited. a 

significant increase at the ex.= .05 level of significance in post-test score verses the pre

test score on the NABT/NSTA biology test. In addition, the composite comparison 

for each school and for the entire group demonstrated an ex.= .05 significant increase 

in score. Therefore, it was concluded that the use of the ABC curriculum was an 

effective means of increasing biology knowledge. 

2. The analysis of data revealed that nine of thirteen sections of ABC biology exhibited a 

significant increase at the ex.= .05 level of significance in post-test score verses the pre

test score on the NABT/NSTA biology test. In addition, the composite comparison 

for three of the four schools and for the entire group demonstrated an ex.= .05 

significant increase in score. The ref ore, it was concluded that the use of the 

traditional curriculum was an effective means of increasing biology knowledge. 

3. The analysis of data indicated that the ABC curriculum was superior to the traditional 

curriculum at the first metropolitan school at the ex.= .05 level of significance. In 

contrast, at the same significance level, the traditional curriculum was superior to the 

ABC curriculum at the other two metropolitan schools. At the rural school, there was 
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no a= .05 significant difference between the curricula. Finally, there was no a= .05 

significant difference between curricula for the entire group. Obviously, neither 

curriculum demonstrated consistent superiority. Therefore, it was concluded that the 

curricula were equivalent in their ability to increase biology /mow/edge. 

4. The ABC biology group had only one section to record an a= .05 significant increase 

on post-test score verses pre-test score on the science attitude survey. There were no 

significant changes at the a= .05 in score for any school or for the entire group. For 

this reason, it was concluded that the use of the ABC curriculum had no effect on the 

attitude of students toward science. 

5. The traditional biology group had two sections at one school record an a= .05 

significant decrease on post-test score verses pre-test score on the science attitude 

survey. There were no significant changes at the a= .05 in score for any school or for 

the entire group. For this reason, it was concluded that the use of the traditional 

curriculum had no effect on the attitude of students toward science. 

6. In direct comparison of difference scores on the science attitude survey, an a= .05 

level of significant difference was found at the first metropolitan school. At that 

school, the ABC students had significantly higher difference scores than the traditional 

students. However, no other significant differences were found at the a= .05 level of 

significance. Therefore, it was concluded that the use of either curriculum produced 

similar effects on the attitudes of students toward science. 
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Recommendations 

The following list of recommendations is provided in relation to the outcomes of 

the study. 

- -

1. Students should be offered secondary biology which uses the ABC biology curriculum. 

Although it was concluded the curricula were equivalent in their ability-to increase , 

·- -- -- ·-·- -

biology knowledge and modify science attitude, the ABC curricula is more relevant 
,1·,.. 

and contemporary. Furthermore, its presence in an academic program should entice a 

larger student clientele to procure biology credit. . 

2. Students should receive identical recognition for successful completion of either ABC 

biology or traditional biology in efforts to fulfill high school graduation requirements. 

It was concluded the curricula were equivalent in their ability to increase biology 

knowledge and modify science attitude. 

3. Students should receive identical recognition for successful completion of either ABC 

biology or traditional biology in efforts to fulfill college entrance requirements. It was 

concluded the curricula were equivalent in their ability to increase biology knowledge 

and modify science attitude. 

4. Students should be offered either ABC biology or traditional biology. The presence of 

both alternatives will provide for the matching of learning style to teaching approach. 

5. Teachers should be provided in-service training focused on effectively utilizing applied 

curricula and alternative instruction approaches. An increased store of teaching skills 

and materials will undoubtedly elevate the quality of teacher instruction. 
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6. More applied curricula should be developed for use in other disciplines of the general 

academic· arena. The ABC biology curriculum was concluded to be a viable alternative 

the traditional biology curriculum. Therefore, it is reasonable to assume that applied 
' •. i. 

curriculumde'1:~J9ped in Qther_areas wouJd produce similar results . 
.. '1 ~ -

7. Alternative methods of evaluating applied curricula should developed and adopted . 
. '; ·:: '..;: r·~· ·-·; ·:' r: 

Traditional methods of student Icnowledge a.s~e~sm~pt_mjly",rtQt_be 3ppropriate for 

evaluating.applied curricula., :Alternative curricula may require alternative assessment. 

::'.·''\· Implications 

If secondary st~dei:its are not provided appealing options in_ biology curriculum, 

many of those stud_ents may not be motivated to pursue the study :of biology. Thi~ 

assumption might also be extended to all scientific instruction. Literature cited in this 

study related the increased need of students to acquire science knowledge to adequately 

prepare for the careers of the next century. For this reason, it is the charge of all 

educators and administrators to utilize the highest quality instructional methods and 

materials available. 

The ABC curriculum provides instruction which fosters a wider acquaintance and 

broader outlook than traditional methods of furnishing science instruction. It is the intent 

of this curriculum to not only instill science knowledge, but also to present material in a 

useful and exciting manner. If more educators and administrators incorporate this type of 

innovative instruction, then the requirements of tomorrow's workforce may be more 

successfully met. 
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ATTITUDE TOWARD SCIENCE.AND BIOLOGY 

Please use the following scale to answer the following questions: 

· SA -- Strongly Agree 

A -- Agree 

N -- Neither Agree nor Disagree 

D -- Disagree 

SD -- Strongly Disagree 

{Circle one choice) 
{ 1) SA AND SD Science is fun. 
(2) SA A N D SD I do not like science and it bothers me to have to 

study it. 
(3) SA A N D SD During science class, I usually am interested. 
(4) SA A N D SD I would like to learn more about science. 
(5) SA A N D SD If I knew I would never go to science class again, I 

would feel sad. 
(6) SA A N D SD Science is interesting to me and I enjoy it. 
(7) SA A N D SD Science makes me feel uncomfortable, restless, 

irritable, and impatient. 
(8) SA A N D SD Science is fascinating and fun. 
(9) SA A N D SD The feeling that I have towards science is a good 

feeling. 

(10) SA A N D SD When I hear the word science, I have a feeling of 

dislike. 
(11) SA A N D SD Science is a topic which I enjoy studying. 

(12) SA A N D SD I feel at ease with science and I like it very much. 

(13) SA A N D SD I feel a definite positive reaction to science. 

(14) SA A N D SD Science is boring. 

(15) SA A N D SD Biology is interesting to me and I enjoy it. 

(16) SA A N D SD I do not like Biology and it bothers me to study it. 

(17) SA A N D SD I would like to learn more about Biology. 

(18) SA A N D SD Biology is boring. 

(19) SA A N D SD When I hear the word Biology, I have a feeling of 

dislike. 

(20) SA A N D SD During Biology class, I usually am interested. 
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1990 NABT/NSTA BIOLOGY TEST CONCEPTS AND DISTRIBUTIONS 

Cell Structure- 8 questions 

Bioenergetics- 7 questions 

Genetics- 12 questions 

Ecology- 8 questions 

Evolution- 12 questions 

Behavior- 11 questions 

Science, Technology and Society- 8 questions 

Systems- 8 questions 

Taxonomy- 6 questions 
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APPENDIXD 

APPLIED BIOLOGY/CHEMISTRY TEACHER QUESTIONNAIRE 



APPLIED BIOLOGY/CHEMISTRY TEACHER QUESTIONNAIRE 

Please answer the following questions about each of the six AB/C units. 

UNIT# __ ---------------------~ 

1. Date you began this unit: -----------------

2. Date you ended this unit: -----------------

3. Which, if any, of the activities listed in the unit did you utilize· in class? 
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4. Did you use any additional/supplemental resources in teaching this unit? If so, please list 
them. 

5. Approximately what percentage of this unit was spent in lab and lab related activities? 

6. Which of the labs did you use? *(Titles from curriculum or other sources.) 

7. What is your overall perception of this unit? 



Please answer the following questions concerning the· entire course. . 
L How well did you feel this curriculum met the learner outcomes for Biology I? 
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2. Do you believe that this course changed students' attitudes toward science? If so, how? 

3. What do you think your students' perceptions of this course were? 

4. What do you think parents' perceptions of this course were? 

5. How do you think your principal perceived this.course? 

6. How do you think your superintendent perceived this course? 

7. Should students be given science credit for this course? 

8. What is your overall perception of the course? 

9. Do you see the need for a graduate level course aimed at teaching AB/C? If so briefly 
describe this course (no. of hours, when taught, what covered, etc.) 

10. What advice would you offer to someone who is planning to teach this course next year? 
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