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ABSTRACT 

The study investigated the effects of different 

instructional methods and preinstructional backgrounds of 

th# subjects upon the instructional effectiveness of Libyan 

high school teachers. The two measures of teaching effec

tiveness used in the study consisted of student learning as 

measured by the performance on a domain-referenced achieve

ment test and the student ratings of course effectiveness. 

The sample for this study consisted of 15 tenth-

grade classes in six public high schools located in the City 

of Tripoli, Libya. A total of 542 subjects participated in 

the study of whom 331 were male and the remaining 211 were 

female. The chronological ages of the subjects ranged from 

13 1/4 to 28 1/6 years. Each of the selected participating 

teachers was randomly assigned two tenth-grade classes and 

was instructed to teach one class by lecture method and the 

other by discussion method. Thus, the same teachers each 

taught two different classes with varying instructional 

methodologies. Five classes taught by the other group of 

teachers called "non-participating teachers" served as the 

control group. 

The content of instruction was selected from a 

regular geography textbook and was divided into 12 units. 

Each unit represented a lesson. These lessons were 

x 



delivered during 6 weeks of instruction at the rate of two 

lessons a week. Prior to the commencement of the study an 

achievement test, an ability measure, and an educational 

attitude scale were administered. At the termination of 

the study an alternate form of the achievement test and a 

course effectiveness scale were administered. The data 

collected were analyzed by using a factorial analysis of 

variance design. The ability, previous achievement, and 

educational attitude measures were used as indices of 

preinstructional backgrounds of the selected subjects. 

The obtained results indicated that the three 

instructional methods produced differential effects on 

subjects with varying aptitudes, especially when the over

all previous achievement and ability test scores were used 

as indicators of learner aptitude. High-aptitude subjects 

showed the highest amount of learning gains and seemed to 

be the least affected by differences in the teaching meth

odologies. Subjects with medium aptitudes benefited most 

from the discussion method while subjects with low aptitudes 

profited most from the lecture method. These findings lend 

some support to the aptitude-treatment interaction phenome

non noted by other researchers. Similar aptitude-treatment 

interaction effects were not observed when educational 

attitudes, achievement in geography, and students' percep

tions toward courses were used as measures of learner apti

tude. The overall direction of the findings led to the 
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conclusion that the effectiveness of different instructional 

procedures is related to individual characteristics of the 

learners, and that the aptitude-treatment interaction 

effects are observable only when global measures of ability 

and achievement are used as the indicators of the learner 

aptitudes. 



CHAPTER 1 

INTRODUCTION 

In the past two decades many attempts have been 

directed toward the understanding of the teaching-learning 

process. However, very little is known about this process, 

especially when it comes to applying this knowledge to 

improve instruction (Dunkin § Biddle, 1974; Gage, 1972; 

Hamachek, 1969; Stephens, 1967). One group of writers 

holds the view that research on teaching effectiveness has 

not done enough to clear the way for certain and assuring 

conclusions. All that has come out of this research, they 

say, is either a negative or no relationship between effec

tive teaching and many specific instructional variables. 

Since the teacher plays an important role in 

facilitating student learning, various strategies have 

been explored to look at the teacher behaviors and proce

dures that may optimize classroom learning. Results of 

these studies, however, have not revealed consistent 

relationships between teacher variables and effectiveness 

criteria. Broudy (1972) claimed that most research 

designed to identify characteristics of good teachers is 

nonproductive. It does not provide objective measures of 

good teaching. Instead it reported traits that tell us 
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more about the respondent's psychological history and 

educational ideology than about the teaching process. 

Research studies focusing on teacher attributes 

and their relationship to effective teaching have shown 

that there are some strong and consistent relationships 

between teacher acts and student achievement (Dunkin § 

Biddle, 1974; Gage, 1972, 1977; Good, Biddle, § Brophy, 

1975; Rosenshine, 1971, 1976; Rosenshine § Furst, 1971, 

1973). Such generalized relationships between teacher 

characteristics and student achievement, however, may 

misrepresent the overall results as our knowledge of 

individual differences leads us to believe that the effec

tiveness of teachers and the strageties they employ to 

deliver the content may vary from one group of students 

to the other. As Eavey (1953, p. 74) pointed out, 

"obviously, the method of teaching must be appropriate to 

the pupil. His nature, his needs, his way of reacting, 

must oe considered. A procedure that brings excellent 

results with one pupil or one class may not be at all 

effective with another pupil or some other class." 

Cronbach (1967) and Cronbach and Snow (1969) also sug

gested that the most adequate way to cope with individual 

differences in learning styles and capabilities is to use 

different instructional strategies to accommodate these 

differences because the challenge for both educators and 

researchers is to maximize learning. 
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This may then suggest that a wide range of 

instructional treatments needs to be incorporated into 

research designs to determine those treatments that are 

particularly beneficial for certain subgroups of learners. 

Such research attempts would be primarily interested in 

examining what is the best way of tailoring the instruc

tion for a particular group of learners with a given set 

of characteristics. Research of this nature would lead 

to the simultaneous consideration of the traits, apti

tudes, and characteristics that the learner brings to 

the instructional situation, the characteristics of the 

instructor, the content to be delivered, and the environ

ment in which the instruction takes place. 

This type of research on instruction has in 

recent years been called aptitude treatment interaction 

(ATI). The major focus in these studies has been to 

explore the interactions between the preinstructional 

background of the learner and the instructional treat

ments. The primary objective of research on ATI is to 

find significant disordinal interactions between alterna

tive treatments and different personological variables, 

i.e., to develop alternative educational programs so that 

optimal pedagogical payoff is obtained when students are 

assigned differently to alternative programs. The 

personological variables used in ATI studies include a 
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variety of measures of individual characteristics; e.g., 

IQ, interest, attitudes, or previous achievement. 

Although there has been an increasing interest in 

the topic of ATI among educational researchers in recent 

years, very little empirical evidence has been provided 

to support this concept. So few experiments have shown a 

significant educational benefit to the learners when they 

are given different types of instruction that Gage and 

Unruh (1967, p. 368) were led to ask: 

Why has not the evidence from attempts to individ
ualize instruction yielded more dramatic results? 
Why are not the mean scores on achievement measures 
of pupils taught with due respect for their indi
vidual needs and abilities substantially higher, 
in unmistakable ways, than those of students taught 
in the conventional classroom, where everyone reads 
the same book, listens to the same lecture, par
ticipates in the same classroom discussion, moves 
at the same pace, and works at the same problems? 
For the fact is that, despite several decades of 
concern with individualization, few if any strik
ing results have been reported. 

Aptitude treatment interactions are undoubtedly 

very important factors in understanding the teaching-

learning process as it applies to individuals or subgroups 

in the classroom, but the fact is that they have been less 

examined in research on teacher effectiveness (Cronbach § 

Snow, 1977; Winne, 1976). Moreover, most of research in 

this area is said to have many flaws in design, as most 

studies used inappropriate variables, did not control for 

confounding variables, and failed to provide consistent 

findings. Another important aspect that has been lacking 
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in studies on ATI is a statistically adequate sample size. 

Such methodological considerations restrict the generaliz-

ability of the obtained findings related to the ATI 

phenomenon. 

Purpose of the Study 

This study was designed to investigate further the 

ATI phenomenon by studying how teacher effectiveness var

ies as a result of variation in instructional strategies 

used with students of varying aptitudes and backgrounds 

in a natural classroom context. This was accomplished by 

teaching students of varying aptitudes by either lecture 

or discussion methods. 

The measure of teaching effectiveness in this 

study consisted of student learning as measured by a 

domain-referenced achievement test and the course effec

tiveness ratings. A rating scale was used by the students 

to rate those teacher behaviors assumed to be related to 

the learning outcomes. 

Hypotheses 

The study tested the following null hypotheses at 

the 0.05 level of significance: 

1. There will be no interaction between methods of 

teaching used and ability level of the students. 

2. There will be no interaction between methods of 

teaching and previous achievement of the students 



as measured by the scores obtained by the students 

on their previous year's general state-level 

examination. 

There will be no interaction between methods 

of teaching and perceived course effectiveness as 

measured by student ratings. 

There will be no difference in the learning of 

students exposed to lecture, discussion, and 

traditional methods of teaching. 



CHAPTER 2 

REVIEW OF LITERATURE 

Until recently the impact of research on teacher 

evaluation has been negligible, leaving this important 

field to operate without any sufficient or firm research 

base. This is said to be due to "inconsistency," "failure 

of communication," "incomprehensibility," and "irrele

vancy" of most research findings. Research in this area 

accordingly has had little impact on teacher education. 

Research in this area has been conducted within 

either the framework of correlational or experimental 

methods. Rarely have studies of teacher effectiveness 

considered ATI as a determinant of student achievement. 

Generalizability of results from studies of teacher 

effectiveness is thus hindered by the fact that the 

instructional procedures used during experimentation 

show substantial variation within treated individuals. 

Status of Research on 
Teaching Effectiveness 

Research on teaching effectiveness has been con

ducted for a long time. However, only limited knowledge 

has evolved from these efforts. What is currently known, 

in fact, is so little and inconclusive that some educators 
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have concluded that teaching effectiveness research has 

provoked but poor reviews (Barr, 1948; Domas § Tideman, 

1950; Morsh § Wilder, 1954) . 

The apparent failure of research in this area led 

Dunkin § Biddle (1974) to believe that there must have been 

something amiss in the early works. They mentioned several 

reasons that critics of the situation singled out as the 

main factors contributing to the failure of early research 

efforts. These reasons included theoretical impoverish

ment, lack of concern for contextual effects, failure to 

observe teaching activities, and use of somewhat vague and 

inadequate criteria of teaching effectiveness. 

From a historical perspective, Medley (1979) wrote 

a summary of research on teaching in which he traced the 

history of empirical research on teacher effectiveness. He 

maintained that research in this area has gone through a 

a gradual evolution in terms of researchers' conception 

of the nature of effectiveness. As the focus of research 

shifted at several points in time, effectiveness has been 

viewed differently. 

First, teaching effectiveness was thought to have 

some relationship with personality characteristics of the 

teacher. Consequently, research efforts were directed to 

identify those traits and characteristics that differen

tiated effective teachers from those of less effective. 

Additionally, early researchers relied on students to 
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describe effective teachers. The final output was a list 

of traits attributed to teachers considered effective. 

In later stages studies used the opinions of expert judges 

to gather information on effective teachers. Finally, 

rating scales were introduced to measure teaching effec

tiveness. The use of rating scales resulted in compiling 

a set of teacher attributes viewed as significantly 

related to instructional effectiveness. Personal appear

ance, cooperation considerations, personal magnetism, 

leadership, and breadth and intensity of interest were 

some of the most frequently mentioned teacher attributes 

related to instructional effectiveness. The problem with 

this kind of research is that it tends to describe only 

those perceived characteristics of teachers that may or 

may not be related to the outcomes of learning. 

Research on teaching at a later stage was involved 

in what is usually referred to as "methods experiment"; a 

setup in which two or more classes are taught by different 

methods. The mean gains in knowledge are then compared to 

find out which method is more effective. Results of this 

type of research tended to be either inconclusive or 

contradictory. Reviewers attributed this to the fact that 

all of these studies were designed to use the student 

instead of the teacher as the unit of analysis, which in 

turn limited their generalizability. 
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Another approach to the measurement of instruc

tional effectiveness was to explore the relation of teacher 

behaviors to student learning as it became apparent that 

sound research should focus on teacher attributes as well 

as student learning. This was the time when "process-

product" research spread widely. The focus was on the 

teacher's stable behavior patterns, known as "teaching 

styles," but not on the teacher's characteristics as such. 

As a result of active dissemination and development by some 

educators, research on teacher effectiveness was able to 

pinpoint those patterns of behavior that distinguish effec

tive and ineffective teaching. These patterns included 

teacher behaviors such as task orientation, variability, 

criticism, clarity, and indirectedness. 

According to another viewpoint, effectiveness of 

teachers was viewed as being dependent on the competencies 

of teachers and their ability to utilize these competen

cies. This point of view developed as a result of the 

development of a teacher education model called 

"Performance-based Teacher Education." The basis for 

this view is that effective teachers differ from ineffec

tive ones by having a larger repertoire of these competen

cies. Some of these competencies are basic, whereas 

others are interchangeable. These competencies also 

differ from what is known as patterns of behavior as they 

are used only under certain circumstances. 



Recently Rosenshine (1979) summarized the status 

of research on the relationships between classroom instruc 

tion and gain in achievement from a different perspective. 

He noted that reseaoch has been moving through three 

distinct cycles. The first cycle focuses on two variables 

predictive (teacher attitudes, interests, and personality) 

and demographic (specific knowledge and the amount of 

training). The primary objective in studying predictive 

variables is to determine which of these variables, if any 

is consistently related to gain in achievement or to 

ratings of teachers. Results of research in this area 

were disappointing because all that they revealed were 

correlations that were inconsistent, nonsignificant, and 

lacked educational and psychological meaning. This is 

what led some educators to rightfully suggest that we know 

with certainty very little about the relationship between 

certain teacher attributes and teaching effectiveness. 

The second cycle started during the 1950s and 

focused on the systematic counting of specific teacher 

and student behaviors and relating their frequency to mea

sures of gain in achievement. Teacher-student interaction 

variables were the main target of this type of research. 

Different variables showed different degrees of potency 

as predictors of student gains in achievement. Task 

orientation and content covered showed the highest 
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relationship with achievement measures. This type of 

research is now very alive and is yielding some encourag

ing results. 

In the third cycle the primary focus of research

ers has been the student. The content he learns and the 

tn.ie he spends on academically oriented tasks constitute 

the new emphasis of research on teaching. The works of 

Berliner et al. (1976), Bloom (1976), Fisher et al. (1976), 

and Harnischfeger and Wiley (1976) are among the most promi

nent ones in this area. 

Research Findings Regarding 
Effective Teaching 

People differ in their perceptions of effective 

teaching. Thus, definitions of effective instruction vary 

considerably. Some people perceive teaching as a subjec

tive art, whereas others see it as an objective science 

(Flanders, 1967). McKeachie (1967) saw teaching as 

involving complex value judgments, including many inter

acting variables. Sord (1973) indicated that the term 

"effectiveness" as it is used in the phrase "teaching 

effectiveness" does not represent or imply a single iso

lated quality. Instead, it includes several different 

but interdependent aspects. Each of these aspects pre-

sumbably contributes to the final product of what we call 

effective teaching. Gage (1972) maintained that we should 

not be misled by the notion that because there is one word 



called "teaching" there is, or there should be, only one 

single overall criterion of teaching effectiveness that 

takes the same form whenever and wherever teaching occurs. 

Some educators are skeptical of ever finding 

specific criteria for teaching effectiveness (Combs, 1964) 

Fishman (1967), talking from a cross-cultural perspective, 

asserted that there is no indication in the research 

available that a specific type of teacher, teaching strat

egy, or classroom organization is best for all students. 

Other educators are more optimistic and believe 

that researchers are closer than ever to gaining a scien

tific understanding of effective teaching (Gage, 1972). 

Eble (1971) believed that we presently know a good deal 

about effective and ineffective teaching. Flanders (1967) 

contended that it is easier to identify poor teaching than 

it is to identify effective teaching, because the charac

teristics of poor teaching are more predictable and 

consistent. 

Several educators believe that any effort to 

depict effective teaching is distorted by the instructor's 

personal charisma, "salesmanship," or popularity (Annadale 

1974). Other researchers have found that good and bad 

teachers engage in the same professional activities. 

They spend their time doing academic things. Thus, it is 

said that performance of teaching activities alone does 

not assure instructional effectiveness. 
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As a result of the aforementioned disagreements, it 

is asserted that many complex difficulties seem to accompany 

any attempt to accurately define or assess effective teach

ing. Glaser (1963) and Popham and Baker (1970) recommended 

the use of pre- to posttest gains in achievement as a valid 

measure of teaching effectiveness. However, this procedure 

(measuring the quantity of learning! has some shortcomings 

and methodological flaws when intervening variables contami

nate the outcome. Eble (1971, p. 14) argued that using this 

procedure "would necessitate relying upon measurements of 

students' abilities and achievements which are themselves 

under question." Gage (1972) used a similar argument when 

he pointed out the difficulties in measuring and controlling 

complex and elusive learning variables in comparing the 

results of pre- and posttests. 

As an alternative to student learning as a measure 

of teaching effectiveness, Costin, Greenough, and Menges 

(1971) and Centra (1973) have suggested the use of ratings 

as a reasonably accurate approach to evaluate teaching. 

This belief is shared by Stake (1972) and Gage (1972). 

According to these researchers, ratings can indicate the 

degree of satisfaction experienced by the leraner from the 

teaching process. 

Teacher behaviors and teaching, which undoubtedly 

influence learning differently, have not been fully con

sidered in most research on teacher effectiveness. Very 



little indeed is known about how teacher effectiveness 

may vary in relation to the student's preinstructional 

abilities and also in relation to whether teachers would 

be effective with regard to one method or to a combination 

of methods of teaching. 

One of the unanswered questions about effective 

teaching is whether a teacher who- is effective in producing 

a specific kind of gain in his students with certain char

acteristics may also be expected to be equally effective in 

producing similar gains in students with varying character

istics; that is, whether teacher effectiveness is general 

or specific to the kind of student taught and the kind of 

outcome measured. A teacher who is found to be effective 

with one type of student using a specific method of teach

ing may not be equally effective with the same group of 

students while using a different teaching method. It 

also likely that the teacher will be considered partially 

effective in all situations; that is, he may be effective 

with only some students in all situations or with only 

some students in some of the situations. This leads to 

the idea that effectivenss of a teacher is not constant 

with all students and in all situations. Instead, it can 

be argued that instructional effectiveness varies with 

variation in learner characteristics. 

Medley (1979) compared the same pattern of teacher 

behavior that maximized student achievement gains. In 



66 pairs (73%) of the 90 pairs he compared, the selected 

patterns were found to have a positive impact on student 

learning. However, most of those behaviors found to be 

effective with students of low socioeconomic status were 

found to be ineffective with students of high socioeconomic 

levels and vice versa. This implies, if supported by more 

research, that the teacher of any normal class may be doing 

the wrong thing for half of that class while he is doing 

what is right for the other half. 

Research Regarding Teaching Methods 

Over the years, different teaching methods have 

been developed and employed in teaching a variety of con

tent. However, these methods have arisen largely outside 

the scientific context (Wallen § Travers, 1963, p. 466). 

Thus most teaching methods are not built on a specific 

theory of instruction, which, in turn, makes it difficult 

to understand the conditions under which one would expect 

a particular type of learning that could be most effec

tively produced. There has not been enough advancement 

of knowledge to secure the solid foundations needed for 

constructing teaching methods. Until recently research 

findings were unable to provide a suitable basis for 

development and utilization of various teaching methods. 

Among the best known and the most widely used 

methods are the lecture and discussion methods. For the 
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purpose of this study, the following paragraphs will con

centrate on only these two methods even though there are 

other commonly used methods of instruction. Both of these 

instructional approaches were used in the present study. 

This section is devoted to a review of research findings 

related to the effectiveness of lecture and discussion 

methods of teaching a course content. 

Lecture Method 

What constitutes a lecture appears to be fairly 

obvious. It is the situation in which the teacher does 

most of the talking most of the time and students listen 

and hopefully comprehend. There is minimal active partic

ipation on the part of the students. The teacher is the 

main active participant in the class. The teacher assumes 

the role of information provider, and is the one with 

total command of what goes on in the classroom. In 

reality, however, variations in the lecture method do 

exist, and many teachers using the lecture method permit 

student participation to a certain degree. The most 

definitive statement that can be made, then, is that the 

lecture method means that the teacher assumes the primary 

responsibility in directing the teaching-learning process 

by providing, explaining, analyzing, and summarizing 

information. 
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Despite the popularity of the lecture method in 

teaching, research evidence indicating the superiority of 

this method is somewhat inconclusive. In an educational 

psychology class of 150 students divided into groups of 15 

each, Spence (1928) found the lecture method superior to 

class discussion. Similarly, in a study conducted by 

Remmers (1933) and in a study conducted by Ruja (1954), 

the superiority of the lecture method over the discussion 

method was again reported. In some other research studies 

where its superiority was not detected, the lecture method 

was reported to be more beneficial when the medium of 

measurement was achievement of specific information. 

Discussion Method 

Even though there is some disagreement as to a 

precise definition of the discussion method, it is gener

ally assumed that the discussion method emphasizes a 

greater degree of active student participation in class

room learning. However, in actual practice student 

involvement and teacher control over the class may vary 

significantly from one classroom to another. As a teaching 

method, discussion in some ways requires that certain steps 

be taken to secure a beneficial and informative interaction 

between teacher and students. 

Even though proponents of the discussion method 

claim its superiority for certain types of learning outcomes 
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over the lecture method, there seems to be only limited 

research evidence to support such a claim. With respect to 

retention, however, Bane (1931) and Rickard (1946) reported 

that retention of learned material by the subjects exposed 

to the discussion method was significantly higher than 

those taught by the lecture method. Brinkley (1952), who 

determined student preferences for various methods of 

teaching, found that group discussion ranked second and 

lecture eighth. 

The impact of the discussion approach on student 

attitudes, interpersonal relations, self-concept, and on 

some types of social behavior was well documented by 

various studies (Asch, 1951; Faw, 1949; Levine § Butler, 

1952; Lewin, 1958; Radke § Klisurich, 1947). McKeachie 

(1963) also noticed that the discussion method facilitated 

significantly greater changes in attitudes of students 

than did the lecture method. In spite of these positive 

outcomes of the discussion method there are some studies 

indicating no significant differences between the two 

methods. Bills (1952), Eglash (1954), Maloney (1956), 

and Stern (1953), for example, reported no differential 

effect for lecture and discussion methods on student 

learning. Wallen and Travers (1963), in their "Analysis 

and Investigation of Teaching Methods," reviewed numerous 

studies concerning immediate mastery of factual information 
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and indicated no significant differences between the 

lecture and discussion methods. 

In their discussion of the relationships between 

teaching method and student achievement and attitudes, 

Gage and Berliner (1975, p. 489) concluded that "no one 

method is better than another." In general terms, the 

idea to use one method or another depends largely on and 

is governed by the subject matter under consideration, the 

kind of students one is teaching, the amount of teacher 

tolerance for ambiguity, the school resources available, 

and the size of the group. Choosing a particular teaching 

method, thus, becomes situational. It should always be 

tentative and subject to change whenever the situation 

calls for a change. 

Research on Aptitude 
Treatment Interaction 

Even though aptitude treatment interactions (ATI) 

are important factors in describing the teaching-learning 

process, they have been relatively ignored in research on 

teacher effectiveness (Cronbach § Snow, 1977; Winne, 

1976). Cronbach and Snow (1977) in a review cf research 

on ATI found that only about ten studies dealing with 

this topic have appeared in the literature. This number, 

however, does not actually represent the real number of 

studies dealing with ATI. Instead, it represents what 

is described as "sound research" on ATI. What draws 



21 

researchers into research on ATI is not the novelty of the 

topic as much as the inconsistency and contradiction of 

most findings. It is common to find that what was 

confirmed in one study was sometimes disconfirmed in 

another; and what was investigated in one study was rarely 

followed up in another. Such a state of affairs relating 

to research on teaching has necessitated an acute need for 

the revival of interest in ATI research. 

Anderson (1941), using 15 fourth-grade arithmetic 

classes in an experiment, found that a drill method was 

superior for "overachievers" and meaningful instruction 

for "underachievers." The conclusion was that those 

results reflected individual aptitude-treatment interac

tion effects. However, these effects were not confirmed 

by Cronbach and Webb (1975) when they reanalyzed the data. 

Their reanalysis, taking class membership into account, 

overturned the earlier conclusion. No evidence of apti

tude by treatment interaction within class was found, and 

they finally concluded that the drill and meaning treat

ments did not indicate a main effect or an interaction. 

In a similar study Doty and Doty (1964) used 100 male and 

female undergraduate college students with varying person

ality and intellectual characteristics and utilized 

programmed instruction as the method of teaching. Findings 

of their study supported the hypothesis that effectiveness 
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of programmed instruction varies as a function of student 

personality variables. 

In a study involving 300 undergraduate college 

students, freshmen and sophomores, Doty (1967) set out to 

examine personal characteristics of learners in relation 

to effectiveness of specific teaching methods. Five 

student characteristics and three teaching methods were 

employed. The results of this study indicated that under 

the three teaching conditions, achievement was signifi

cantly related to grade point average (GPA) for both 

sexes. Achievement was found to be also significantly 

correlated with achievement need for all groups except 

small discussion group females. Results indicated that 

social need was positively correlated with achievement 

for conventional lecture and small discussion group meth

ods and was significantly negatively correlated with 

achievement for both sexes under the taped lecture condi

tions. Creativity was found to be negatively related to 

achievement under all teaching methods used except the 

small discussion group for which it was significantly 

positively correlated. These findings led Doty (1967) to 

conclude that the effectiveness of teaching methods varies 

as a function of some student personality characteristics'. 

To explore possible interactions between teaching 

strategies and personality differences, Trown (1970) used 

320 students from two junior high schools as subjects. 
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Her findings clearly showed introverts to be significantly 

superior in performance if rules were presented before 

examples, whereas extroverts were superior if rules were 

presented after examples. When the subjects were divided 

into high and low with respect to intelligence and anxiety, 

the treatments by extroversion interaction was found within 

every analysis; however, it was significant only for orig

inal learning and transfer. Trown's (1970) conclusion was 

that the child's level of extroversion may prove to be a 

significant factor in matching teaching strategies to 

personality characteristics. 

The idea of whether or not different methods of 

presenting instruction interact with individual differ

ences was investigated by Davis, Marzocco, and Denny 

(1970) in two similar studies. One hundred eighty-nine 

mostly male freshmen were the subjects of the first study. 

Complete information, however, was provided for only 166 

subjects. A programmed text in remedial mathematics was 

used for instruction during the whole term, and the sub

jects responded either overtly or covertly using either a 

constructed or a multiple-choice response. Some subjects 

were free to choose their mode of presentation, others 

were not. Individual scores on several tests were pro

vided from the subjects' files and other sources. In 

addition to the departmental examination which was given 

also to the control group, two tests (a midterm and a 



final) based on the program content were given to the 

subjects. The results revealed that choice of mode of 

instruction was not a significant factor under any of the 

three conditions. Mode of instruction did not produce a 

significant difference in performance either for main 

effects or interactions. 

In the second study by Davis et al. (1970) the 

main purpose was to investigate the effect of feedback. 

The subjects were 24 6 students enrolled in one section of 

an introductory psychology class. The treatment was 

implemented in two days. On the first day students were 

first familiarized with the experiment then were given a 

brief explanation of the feedback and no feedback alterna

tives. A preference for feedback was obtained. On the 

second day the students (231) were handed the first pro

grammed unit. They were instructed to complete the 

pretest first, study the unit, and complete a posttest. 

On the third day the same procedure was followed for the 

second unit. The experimental treatments included were: 

(1) discrimination-feedback; (2) discrimination-no feed

back; (3) reliability-feedback; and (4) reliability-no 

feedback. Results of separate analyses of the data 

obtained from different experimental conditions showed 

that neither the main effect of feedback nor interactions 

was significant. Students, however, did significantly 



better on one unit (reliability) than on the other (dis

crimination) . 

Montgomery (1973) conducted a study to examine 

the interaction of two treatments with three levels of 

aptitude. Two treatment conditions involved the same 

teacher and the same activities. In the first treatment 

an attempt was made to eliminate any confusion about the 

unit for those not ready to learn the intended content and 

redundancy for those who knew it. The other treatment 

aimed at capitalizing on the ability of subjects ready to 

learn about the unit. Results showed significant main 

effects for both achievement and retention measures. For 

the transfer measure the only significant main effect was 

the aptitude level. However, no significant interactions 

were found between the aptitude levels and treatments by 

any of the measures used. 

Similarly, Tallmadge and Shearer (1969; 1971) 

conducted four studies in which they aimed to determine 

whether learning may be enhanced by employing instruc

tional methods with different designs to teach learners 

with varying characteristics. The main concern of the 

last study was to resolve the question of whether type of 

teaching (inductive vs. deductive) or type of learning 

(understanding vs. rote) was responsible for the inter

action effects observed in earlier studies. The results 

of this study indicated the existence of a significant 
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interaction between student anxiety and method of instruc

tion. The deductive instructional method was found to be 

superior for the low-anxiety group. 

Pascal (1973) conducted an ATI study involving 

185 university students from more than 30 different major 

areas of study. This study was an effort to evaluate 

three instructional methods and to identify student vari

ables significantly related to choice of options. The 

results indicated significant differences between choice 

of option and the five Omnibus Personality Inventory (OPI) 

scales (thinking introversion, theoretical orientation, 

complexity, autonomy, and practical outlook). On all 

these scales, students who preferred independent study 

were significantly different from those who preferred 

lectures. They were more likely to have had previous 

experience with this method, had greater need for autonomy 

and flexibility, had a higher tolerance for ambiguity, and 

read books other than the assigned textbooks. Lecture 

choosers scored significantly higher on the anti-

intellectual authoritarian factor than students who chose 

the other two options. Students favoring the lecture 

discussion method were found to enjoy frequent informal 

discussions. The findings of this study lent support to 

the belief that options do appeal differently to different 

types of students with varying abilities, habits, and 

experiences. 
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Generalizability of aptitude and treatment inter

action results was the subject of a study conducted by 

Peterson (1979). The subjects were mainly undergraduate 

students enrolled in an educational psychology class. 

Except for scheduling conflicts, all subjects were ran

domly assigned to one of four sections taught by the same 

instructor but at different times of the day and by dif

ferent types of instruction. Teaching was either high 

structured or low structured, and the teacher was either 

highly or minimally participant in class activities. 

Variation of structure and participation yielded four 

different instructional treatments: (1) high structure-

high participation; (2) high structure-low participation; 

(3) low structure-high participation; and (4) low structure-

low participation. These four treatments were assigned 

each to one of the four sections. Teaching lasted for 11 

days over a 5-week period, 50 minutes per day. Aptitude 

measures used in the study were: the Extended Range 

Vocabulary test, the Children's Manifest Anxiety Scale, 

the State-Trait Anxiety Inventory (STAI) scale, the 

Achievement via Independence (AI) scale, the Achievement 

via Conformance scale, GPA, and an eight-item attitude 

measure. Outcome measures included two multiple-choice 

tests, two essay tests, and an attitude questionnaire. 

Results of this study showed several specific 

interactions. From data of a 1977 study, Peterson found 
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a significant treatment effect for structure in the results 

for ninth-grade students. In high-structure treatment con

dition they did significantly better on the essay test than 

ninth graders in low-structure condition. However, treat

ment alone did not predict achievement with college stu

dents. Significant aptitude treatment interactions 

appeared for anxiety, AI, ability, and ability and anxiety. 

Greene (1980) conducted a study to investigate the 

untested assumption that all children can make wise 

choices that facilitate the attainment of educational goals. 

Nine classes (165 subjects) from four middle-class, predomi

nantly Caucasian public schools were selected. Subjects of 

each of the nine classes were divided into a "choice 

group" and a "no-choice group." Half of each class was 

assigned to the first group and the other half to the 

second. During the 2-week period of actual instruction 

choice group subjects were instructed to complete the work

book before the end of the second week but were free to 

chose when to complete the task, the sequency (in an order 

of their own), and the standards for performance. Subjects 

in the no-choice group were required to complete the 

assignment at a specified time (one lesson each day), in a 

specified order (as they were presented in the book), and' 

according to externally defined performance standards. 

Four motivational measures and the learning task pretest 

were administered to each class at the onset of the 



experiment. The learning task was included in a letter 

problems workbook, consisting of eight lessons, and was 

based on the Thurstone Letter Series Task. Posttest 

instruments were developed to assess three learning out

comes, one cognitive and two motivational. The pooled 

regression lines indicated either slight or no interaction 

The major ATI hypotheses of the study were not confirmed 

leading to the conclusion that the learner aptitudes did 

not interact with treatment variables. 



CHAPTER 3 

METHODOLOGY 

This chapter will present the methodology of the 

study. It will include the sample, instruments used, the 

procedures, the design of the study, and the analysis of 

the data. 

Sample 

The sample for this study consisted of 15 tenth-

grade classes in six public high schools (three all-male 

and three all-female high schools) located in the City of 

Tripoli, Libya. A total of 542 subjects were selected of 

whom 331 were male and 211 were female. Their ages ranged 

from 13 1/4 to 28 1/6 years with a mean age of 14 1/12 

years. The entire tenth-grade classes were used as a 

sampling unit. 

In each of five of the six high schools, two tenth-

grade classes taught by the same teacher were assigned to 

either lecture or discuss ion method of teaching. These 

classes were called Experimental 1 and Experimental 2, 

respectively. Their teachers were called participating 

teachers. Also, in four of the above-mentioned five high 

schools and in the sixth high school another class taught 

by a different teacher was assigned to the study. These 

30 
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five classes were called "control group" and their teachers 

were called "non-participating teachers." Figure 1 illus

trates this scheme. Twelve teachers were involved: five 

participating teachers, five non-participating teachers, 

and two observers who were to be used as substitutes if 

needed. 

The high schools from which the sample was drawn 

are considered fairly representative of high school popu

lation of the city. Moreover, to ensure a representative 

sample and competent teaching, some preconditions were set 

to guide the selection of schools and teachers. For a 

school to be included in the study, the following require

ments were established: (1) the school must be located 

in the administrative and educational boundaries of the 

city, (2) it must have at least three tenth-grade classes, 

and (3) the school must be a public high school (no private 

or professional high schools were included). For a teacher 

to be considered for inclusion in the study, he or she 

must (1) have a university degree in social sciences, 

(2) have been teaching geography at high school level for 

at least 3 years, and (3) be teaching geography to at 

least three tenth-grade classes in the same high school 

to be included in the participating teacher category. 
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Instruments Used 

The four different measures used in the study were 

for achievement, ability, educational attitude, and course 

effectiveness. These measures will be described separately. 

Achievement Measure 

The first dependent measure used as a criterion 

for effective teaching as a result of using different 

teaching strategies was a domain-referenced achievement 

test (Appendix A) developed especially for this study. 

The test, with two equivalent forms, consisted of 64 

multiple-choice test items. There were four response 

options to each item. These items were based on the 

objectives of the instructional units that were taught 

by using different teaching methods. One form of the 

test (Form A) was administered to all subjects as a pre

test; whereas the other form (Form B) was administered to 

all subjects also as a posttest. The two forms of the 

test were similar in length, difficulty level, format, 

and drawn from the same content. 

After the items were developed for both forms of 

the test, the face validity as well as the content valid

ity of the two forms of the test were established by 

obtaining the agreement of at least four of the five 

participating teachers in terms of the appropriateness of 

each item for the measurement of specified learning of 
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geographical concepts. In the event two of the five 

reviewers did not agree on any particular item because of 

wording, content, or format, that item was dropped and 

replaced by another one, which also went through the same 

reviewing process. Content validity was similarly sought 

by determining whether the content of each item was drawn 

from the specified domain and whether each and every item 

related to selected objectives. The final draft of the 

test obtained by this process included 64 items which 

covered all specified subject matter areas of the 12 

instructional units. The internal consistency reliability 

estimate of the final version was found to be 0.72. There 

were five items representing each of 8 instructional units 

and six items generated from the content of each of the 4 

remaining units. This ensured that all topics included 

in the 12 instructional units were adequately measured by 

the tests. Figure 2 presents the specific schedule used 

in administering these tests. 

Ability Measure 

The Raven's Progressive Matrices (RPM) test 

(Raven, 1938) was used as a measure of the general intel

lectual ability of the students participating in the 

study. The RPM is a nonverbal test of general factor (g). 

The test developed in 1938 by Raven has been found to be 

helpful in estimating the levels of intelligence for 
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individuals as well as groups. The test consists of 60 

problems divided into five equal sets. Each set begins 

with a nearly self-evident problem with the subsequent 

problems becoming progressively more difficult. The test 

is easy to administer and is relatively free from cultural 

biases as it requires subjects to complete designs by 

identifying their missing parts which are provided under 

each design. 

The Standard Progressive Matrices (SPM) test 

(Raven, 1938), used in this study, was designed to cover 

the widest possible range of mental ability and is 

reported to be appropriate for a wide variety of samples 

differing in sex, age, education, nationality, or physical 

condition. 

Evidence of valid and reliable use of the RPM test 

comes from studies conducted in different settings. Most of 

these studies reported high reliability and validity coeffi

cients even with certain cross-cultural groups (Abi Rafi, 

1967; Bingham, Burke, § Murray, 1966; Burke, 1972; Jahoda, 

1956; MacArthur § Elley, 1963; McLaurin § Farrar, 1973; 

Rath, 1959; Raven, 1960; Vincent § Cox, 1974; Yates, 1961). 

Educational Attitude Measure 

A scale to measure attitudes toward education and 

school was used in this study (Appendix B) (Shaw § Wright, 

1967). A total of 340 students were given this scale, 



which consisted of 20 statements to be rated on a Likert-

type 5-point scale. The items used mostly positive and few 

negative statements reflecting attitudes toward education 

and school in general. The positive as well as negative 

statements were rated on a 5-point scale. One indicated 

strong disagreement and 5 indicated strong agreement with 

the statement. In scoring the responses on the attitude 

scale, the scoring of the negative statements was reversed 

and ratings across items were summed up for each subject. 

This sum represented a subject's total score on this scale. 

High scores, then, indicated positive attitudes toward 

education. The reliability of this scale was determined by 

using Cronbach's alpha. The coefficient of reliability 

thus obtained was found to be .63. 

Course Effectiveness Measure 

The scale (Appendix C) used in the present study 

to measure course effectiveness consisted of 22 items taken 

from an instructional effectiveness scale developed by 

Annadale (1974). The items on this scale related to areas 

of teacher preparation, organization, student involvement, 

clarity of communication, and course satisfaction. A 

5-point Likert-type scale was used to rate each item by stu

dents exposed to the two experimental conditions. On this 

scale, 1 represented strong disagreement with the statement 



and 5 indicated strong agreement. The students were asked 

to rate their experiences after the completion of all the 

instructional units. Prior to using the rating scale all 

students were given appropriate directions for using the 

scale in order to avoid marking errors. Also, students 

were directed not to omit any items. The reliability of 

this scale, using Cronbach's alpha, was found to be .87. 

Procedures 

During the first week of the study all classes 

involved were administered the first form (Form A) of the 

achievement test as a pretest. The ability test and the 

attitude scale were given only to the two experimental 

treatments (lecture group, 5 classes; discussion group, 

5 classes) . All pre- and posttests were administered on 

the days geography classes were scheduled according to the 

regular schedule of each school. This was done to avoid 

disturbing the schools' regular programs. 

Starting the second week, the actual implementa

tion of the proposed treatment started. One of each of 

the two classes taught by the five participating teachers 

was randomly assigned to the first experimental treatment 

(lecture method). Thus a total of five classes were 

assigned to the lecture method. The second set of five 

classes each taught by one of the participating teachers 

also was assigned to the other experimental treatment 



difiCUssion method). The third set of classes, taught by 

non-participating teachers, served as the control group. 

The teachers were instructed to teach students in classes 

designated as control group in the manner they do on each 

regular school day. No contact was made with these classes 

except on pre- and posttest occasions. Teachers were occa

sionally observed while the study was in progress to make 

sure that the amount of subject matter taught to all classes 

was the same as indicated in the lesson plans. This way, 

the study involved lecture, discussion, and traditional 

(control) groups. There were five classes which were ran

domly assigned to each of the treatment conditions. 

At the end of the 6 weeks of instruction, the 

second form of the achievement test (Form B) was adminis

tered to all classcs as a posttest. Additionally, all the 

students exposed to lecture and discussion treatments were 

given the course effectiveness scale. Table 1 summarizes 

the strategies utilized for administering pre- and post-

treatment measures. 

Teachers' Orientation and Training 

Prior to conducting the study, the participating 

teachers as well as two other observers were oriented 

toward the basic purposes and procedures of the study. 

The two observers, in addition to five teachers, were 

involved in a training session so that the observers could 
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Table 1. Strategies utilized for administering pre-
and post-treatment measures 

Groups 

Pretest Posttest 

Measures Administered L D C L D C 

Geography Achievement 
Test 

Raven's Intelligence 
Test 

Course Effectiveness 
Scale 

Attitude toward 
Education Scale 

X X X  

X X 

X X 

X 
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replace a regular teacher in the event any of the partic

ipating teachers was unable to participate in the study. 

However, this need did not arise and the two observers 

were not used in the study. 

The purpose of the orientation program was three

fold. The first few meetings were intended to familiarize 

teachers with the objectives and procedures of the study. 

Secondly, after explaining the basic objectives of the 

study the teachers received brief instructions in writing 

instructional objectives and lesson planning. This was 

done to ensure that they have adequate knowledge so that 

their assistance could be utilized in developing unit 

objectives and content sequencing needed for the develop

ment of the instructional units. Finally, the teachers 

were instructed with regard to the teaching strategies 

they were to employ, and were asked to closely adhere to 

the specified format of lecture, discussion, or regular 

teaching method. The training program, thus, had the 

following phases: 

Phase I: Orientation to the purpose and 
procedures of the study 

Phase II: Development of the lesson plans 
and instructional objectives 

Phase III: Familiarization with instructional 
treatment strategies. 



Teaching Strategies 

Two comparable groups of students constituting 

the experimental groups were taught by either lecture method 

or by discussion method, which involved more student partic

ipation. Students in the lecture-method condition were 

taught a unit of geography using the lecture approach. In 

this approach the instruction was characterized by high 

structure. Before the treatment commenced all the students 

exposed to the lecture method were presented with course 

outline sheets specifying topics co be covered during the 

6 weeks of instruction. Each day the students in this 

method were presented with highly structured lectures on 

predetermined topics (Appendix D). The student participa

tion in this approach was thus kept to a minimum. 

In contrast to the lecture method, the instruction 

in the discussion approach utilized low structure to cover 

the same topics. The amount of content and the sequence 

of topics covered were kept constant for the lecture 

method as well as the discussion method. The role of the 

teacher in this situation was more that of a facilitator 

of discussion. The subjects exposed to this method were 

asked to do the assigned reading and to come to class 

prepared to discuss the material assigned for each class * 

period. The sequence of instructional events in the two 

experimental methods of teaching used in this study are 

outlined in Figure 3. The control group subjects received 
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the same content during the same period of instruction (6 

weeks). However, the teachers of these groups were asked 

to use their own way of teaching the assigned content. 

Content of Instruction 

The subject matter taught during the 6-week period 

of instruction was a section from the geography textbook 

Man and the Geography of Earth (Saodi et al., n.d.) used 

for tenth-grade classes in Libyan high schools. With the 

help of participating teachers, a section on "Mineral 

Resources" was selected and divided into 12 units. Each 

unit was delivered during a 50-minute class meeting. The 

classes met two times each week for a total period of 6 

weeks. 

The participating teachers were given a lesson plan 

for each of the 12 units. This plan contained in detail 

the content, unit objectives, unit sequences, and steps to 

be followed during the actual teaching by either lecture or 

discussion methods. The objectives (Appendix E) for each 

unit were stated in measurable terms (Bloom et al., 1956; 

Mager, 1962). Unitization and sequencing of the content 

were done, hopefully, to ensure and control for the uniform 

coverage of the material taught under the two instructional 

treatments. The same sequence of content coverage was also 

required for the other teachers teaching similar content 

under traditional teaching conditions. 
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Development of the Instructional 
Units and Objectives 

The schools' regular schedules were adopted for 6 

weeks of instruction under three conditions. The topics, 

divided into 12 segments, were assigned to participating 

teachers, who as a team developed units and units' objec

tives. All the developed units and objectives were double 

checked for their appropriateness. The final step was to 

have all instructional material typed and enough copies 

were made available. Each participating teacher was given 

typed copies of the 12 lesson plans to be used in lecture 

and discussion methods. For each lesson there were outline 

sheets. The outline sheets given to the students in the 

lecture treatment classes (Appendix F) , however, were 

different from those given to the discussion treatment 

classes (Appendix G). Whereas the lesson outline sheets 

for the discussion classes consisted of detailed outline 

of topics and instructions for students to study the 

assigned material at home, the subjects assigned to the 

lecture group were simply given the list of topics to be 

covered. 

Data Analysis 

A factorial analysis of variance (ANOVA) design 

was used to study the effects of preinstructional back

grounds of the subjects on the teaching effectiveness of 

teachers. The independent variables going into ANOVA 



were teaching methods and background measures, whereas the 

dependent measures were gain scores obtained from comparing 

pre- and postachievement measures and the scores obtained 

on course effectiveness scale. Such a design led to the 

analysis of the data in terms of all the main effects and 

the possible interaction between aptitude and treatments. 

In addition to ANOVA procedures, the reliability 

of each of the measures used was determined by using 

Cronbach's alpha. Alpha is an internal consistency reli

ability measure obtained from the scores of one administra-

tion of the test. 



CHAPTER 4 

RESULTS 

This chapter will be devoted to the results 

obtained in the study. The results will be summarized and 

the hypotheses will be restated and tested in light of the 

obtained findings. The first part of the chapter will deal 

with the results related to the effects of three teaching 

methods on the learning outcomes as indicated by pre- to 

posttest gains made by the subjects. The data will also 

be examined to explore possible interaction between apti

tude variables and treatment measures. The second section 

will deal with the specific findings related to individual 

hypotheses mentioned earlier. 

Method of Teaching and Prior 
General Achievement 

The obtained data were analyzed by using a 3 x 3 

analysis of variance design, which consisted of three types 

of teaching methods (lecture, discussion, and traditional) 

and three levels of aptitude variables (high, medium, and 

low). Thus, three measures of aptitude were used in the 

present study. The first indicator of aptitude consisted 

of the scholastic achievement of the subjects obtained 

from the previous year's regional examination. 

47 
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In Libya, where the study took place, all the stu

dents at the end of their preparatory school (end of the 

ninth grade) are required to take a regional examination. 

This examination is developed and monitored by the regional 

educational inspectors serving under the Ministry of Educa

tion. The items on this test are drawn from the seven 

subject matter areas taught to ninth grade students, 

namely: mathematics, science, social sciences, arts, 

Islamic religion, Arabic language, and English language. 

For each of these areas a separate test is constructed and 

administered to all students finishing preparatory school 

(ninth grade). This examination serves as the final exam

ination and a satisfactory performance on this test is 

considered to be essential for entry into the first year 

of high school (tenth grade). The total scores on all 

these seven tests were used in the study to partition 

groups exposed to experimental and control conditions into 

high-, medium-, and low-aptitude categories. The subjects 

scoring within the top 33% in each group were included in 

the high-aptitude category, the middle 33% were designated 

as the medium-aptitude category, and the bottom 33% formed 

the low-aptitude category. The same procedure was used to 

divide groups into high-, medium-, and low-aptitude cate

gories for the other aptitude measures, namely previous 

geography achievement, intelligence test scores, and 
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educational attitude measures obtained at the beginning of 

the study. 

The results of the analysis of variance with regard 

to overall achievement as measured by total scores on the 

regional examination and the methods of instruction are 

summarized in Table 2. It is evident from these results 

that the three different methods of teaching had a differ

ential effect on the dependent measure (gain in achieve

ment) for the subjects under the three teaching conditions. 

This is reflected in a significant F ratio (F = 20.44, 

df = 2/390, p <. 01). 

Table 2. A factorial ANOVA summary showing the effects 
of methods and achievement levels on dependent 
measure 

Source df SS MS F ratio 

Group 2 1. ,457 . , 70 728. 85 20.44* 

Achievement 2 294. ,72 147 . 36 4.13* 

Interaction 4 594. .09 148. 52 4.17* 

Error 390 13; ,903. .87 35. 65 

Total 398 16. ,431. .86 41. 29 

*p < .01 
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A post-hoc analysis performed on the group means 

(Table 3) revealed that the average gain in achievement 

was significantly higher for subjects exposed to lecture 

and discussion methods than for subjects in the control 

group. It is interesting to note that no significant 

differences were observed between subjects in the lecture 

(mean = 30.05) and discussion (mean = 29.51) groups. 

Subjects in the control group made the least overall gain 

(mean = 25.58). It should also be noted that the three 

levels of aptitude interacted significantly with teaching 

methods. The gains made by subjects with high aptitude 

were significantly higher under all treatment conditions. 

Table 3. Means and standard deviations of gain scores of 
subjects with varying achievement levels 

Experimental Groups 

Lecture Discussion Control 

Aptitude 
Category X SD X SD X SD 

High 31.50 6 . 03 31.04 6.09 25. 98 6.57 

Medium 27.89 5.91 30.60 5. 38 25.31 4.89 

Low 30.47 5.20 26.08 7. 89 25. 52 5. 70 

Total 30. 05 5.89 29. 51 6. 72 25. 58 5.69 

a. Total achievement 
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A significant interaction (F = 4.17, df = 4/390, 

< .01) between aptitude and treatment variables was 

observed. The nature of such an interaction by considering 

cell means is illustrated in Figure 4. 

A perusal of different cell means as reflected in 

the graph reveals that the subjects with high aptitudes 

learned best from lecture and discussion approaches to 

teaching geography. The highest gain made by medium-

aptitude subjects was from the discussion method of 
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Figure 4. Interaction between teaching methods 
and aptitude as measured by general 
achievement test 
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teaching whereas the subjects with low aptitudes performed 

best under the lecture method. However, high-, medium-, 

and low-aptitude subjects in the traditional teaching con

dition benefited equally from this approach. 

Method of Teaching and Prior 
Achievement in Geography 

A similar analysis was performed to examine the 

relationship between students' gain scores and the previous 

year's geography achievement test. In this analysis, 

scores on geography achievement test were used as an apti

tude measure. The same criteria were used to divide each 

experimental group and the control group into high-, 

medium-, and low-aptitude categories. The dependent mea

sure going into the analysis was gain scores. The results 

of such analysis are summarized in Table 4. These results 

clearly indicated that the students performed differently 

under the three methods of teaching. The F ratio for the 

methods variable attained significance at 0.01 level (F = 

20.65, df = 2/390, £ < .01). It should be noted that the 

performance of subjects under the lecture and discussion 

conditions was significantly higher than the performance of 

control group subjects who, as mentioned earlier, received 

instructions by the traditional method. However, no sig

nificant differences in the performance of subjects exposed 

to the lecture and discussion methods were observed. The 
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Table 4. A factorial ANOVA summary showing the effects 
of methods and the knowledge of geography on 
dependent measure 

Source df SS MS F ratio 

Group 2 1 ,534. 54 767. 27 20.65* 

Achievement 2 164. 44 82. 22 2.21 

Interaction 4 134. 47 33. 62 0.91 

Error 390 14 ,493. 77 37. 16 

Total 398 16 ,431. 86 41. 29 

* £  <  . 0 1  

mean gain in achievement for the lecture group was 30.05 

(SD = 5.89), whereas the mean gain made by the discussion 

group was 29.51 (SD = 6.72). Thus, the effect of lecture 

and discussion methods on learning geography content was 

approximately the same for the subjects in both groups. 

Table 5 summarizes these findings. 

When geography scores were used as a measure of 

aptitude no significant interaction between aptitude and 

treatment was detected (F = 0.91, df = 4/390, £ = .46). 

Similarly, no significant differences in gains were 

obtained for high-, medium-, and low-aptitude subjects 

within each treatment group (F = 2.21, df = 2/390, £ = .11). 
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Table 5. Means and standard deviations of gain scores of 
subjects with varying knowledge in geography 

Experimental Groups 

Lecture Discussion Control 

Aptitude& 
Category X SD X SD X SD 

High 30.45 6. 30 31.19 6.45 25. 87 5.85 

Medium 29.65 5.83 29.29 6.35 25.84 5.66 

Low 30.08 5.62 27.65 7.17 25.08 5.69 

Total 30.05 5 . 89 29.51 6. 72 25.58 5.69 

a. Geography achievement 

Figure 5 illustrates the performance of all subjects under 

the three conditions for geography test scores as the apti

tude variable. 

Method of Teaching and 
Intelligence Level 

In addition to overall academic and geography 

achievement measures, scores on two other tests were used 

as indicators of aptitude as well. These two aptitude 

measures, however, were used for only the lecture and 

discussion group subjects as some practical difficulties 

prevented from obtaining these measures on control-group 

subj ects. 
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Intelligence test scores, used as an aptitude 

measure in the study, were obtained from administering the 

Raven's Progressive Matrices (RPM) test to the subjects 

assigned to the lecture and discussion methods of teaching 

prior to the commencement of the study. Scores on this 

test were used to classify students within each group into 

high-, medium-, and low-intelligence categories. The 
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findings concerning the effect of intelligence and teaching 

methods on the dependent measure are summarized in Table 

6. It is evident from the data that the effect of instruc

tional methods and subject aptitude on the dependent 

measure was not found to be significant. The similarity 

in gains made by the two groups of subjects was indicated 

by a nonsignificant F ratio (F = 0.90, df = 1/247, p = .34) 

for both aptitude and instructional methods. The mean gain 

made by subjects in the lecture group was found to be 30.05 

(SD = 5.89), whereas the mean gain made by subjects in the 

Table 6. A factorial ANOVA summary showing the effects of 
methods and intelligence of subjects on dependent 
measure 

Source df SS MS F ratio 

Group 1 35. 31 35. 31 0.90 

Raven 2 182. 18 91. 09 2.32 

Interaction 2 231. 00 115. 50 2.95* 

Error 247 9 ,683. 97 39. 21 

Total 252 10 ,115. 24 40. 14 

*£ = .05 



discussion group was found to be 29.51 (SD = 6.72). These 

results are presented in Table 7. 

The similarity of performance of subjects with 

high, medium, and low scores on the intelligence test 

within each treatment condition was similarly demonstrated 

by a nonsignificant F ratio (F = 2.32, df = 2/247, jp = .10) 

for the aptitude variable (Table 6). This indicated that 

the subjects within each treatment condition, having vari

able abilities, benefited equally from the lecture as well 

as the discussion method of teaching as shown in Table 7. 

Even though methods and aptitude variables had no 

significant impact on the dependent measure, a significant 

interaction between the level of intelligence and methods 

Table 7. Means and standard deviations of gain scores 
of subjects with varying levels of intelligence 

Experimental Groups 

Aptitudea 
Category 

Lecture Discussion 

Aptitudea 
Category X SD X SD 

High 32.18 6. 03 29. 96 6.82 

Medium 28.37 5. 73 30.34 6. 91 

Low 29. 78 5.57 27. 71 6.11 

Total 30.05 5. 89 29.51 6. 72 

a. Raven's intelligence test 
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of teaching (F = 2.95, df = 2/247, p = .05) was observed. 

This indicated that the performance of subjects with vary

ing aptitudes was found to be significantly different under 

each treatment condition. The nature of aptitude treatment 

interaction is illustrated by Figure 6. 

It is clear from the significant interaction between 

method and aptitude as measured by the RPM test that the 

performance of subjects in the high-aptitude category was 

significantly higher under the lecture condition than that 

of subjects in the medium- and low-aptitude category under 

the same treatment condition. However, the effect of the 

discussion method was similar for high- and medium-aptitude 
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subjects, and the low-aptitude subjects performed signifi

cantly lower under the same condition. It should also be 

noted that in low-aptitude subjects the highest benefit 

received was from the lecture method, whereas for the 

medium-aptitude subjects the highest benefit was from the 

discussion method. 

Method of Teaching and Attitude 
toward Education 

The attitude toward education in general (Appendix 

B) was another measure used as an aptitude variable. The 

analysis of variance procedure used for determining the 

relationships between educational attitudes and teaching 

methods produced the results shown in Table 8. It seems 

Table 8. A factorial ANOVA summary showing the effects 
of methods and educational attitudes of 
subjects on dependent measure 

Source df SS MS F ratio 

Group 1 7.21 7. 21 0.18 

Attitude 
Scale 2 207.66 103.83 2.65 

Interaction 2 201.84 100.92 2.57 

Error 247 9 ,687.67 39. 22 

Total 252 10 ,115.24 40.14 
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clear from the findings that the attitude toward education 

had no significant effect on learning from either lecture 

or discussion methods of instruction (F = 2.65, df = 2/247, 

£ = .07). There was also no difference in performance of 

the subjects exposed to the lecture and discussion methods 

(F = 0.18, df = 2/247, p = .67). Additionally, the inter

action between methods of teaching and educational attitudes 

was found to be nonsignificant (F = 2.57, df = 2/247, £ = 

.08). The average performances of subjects within each 

attitude group are summarized in Table 9. 

Table 9. Means and standard deviations of gain scores of 
subjects with varying educational attitudes 

Experimental Groups 

Lecture Discussion Both Groups 

Aptitude 
-Category3 X SD X SD X SD 

High 29. 39 4. 96 28. 02 6.69 28.57 6. 07 

Medium 31.28 6. 79 29. 38 8. 06 30.47 7.36 

Low 29. 32 5. 57 31. 51 5.17 30.51 5.44 

a. Attitude toward education 
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Method of Teaching and Perceived 
. Course Effectiveness 

Finally, course effectiveness measures were used as 

indicators of aptitude to explore the possible interaction 

between treatment and aptitude. The course effectiveness 

measure was obtained by administering a specifically 

designed instrument (Appendix C) for obtaining students' 

perceptions toward a teaching method. The results obtained 

from methods by course effectiveness analysis of variance 

procedure are summarized in Table 10. Such an analysis was 

intended to determine if subjects who perceived one instruc-

tional method as being more effective than another would 

benefit differently from varying instructional approaches. 

The data in Table 10 failed to substantiate such a belief. 

Table 10. A factorial ANOVA summary showing the effects 
of perceived course effectiveness 

Source df SS MS F ratio 

Group 1 17. . 72 17. , 72 0. ,44 

Effectiveness 
Scale 2 104. , 07 52. ,04 1, .29 

Interaction 2 25. ,18 12. ,59 0. .31 " 

Error 247 9; ,967. ,92 40. , 36 

Total 252 10, ,115. ,24 40. ,14 



The F ratios for main effects (F = 0.44, df = 2/247, £ = 

.51) as well as the interactions between methods and per

ceptions about methods of teaching (F = 0.31, df = 1/247, 

£ = .73) failed to attain significance. 

The findings discussed above indicated that there 

were no differences in the benefits (Table 11) for the 

students having more favorable perception of their instruc

tional methods as compared with the gains made by students 

with less favorable perceptions of their teachers and 

teaching approaches. Similarly, no differences with regard 

to the effectiveness of lecture and discussion methods were 

observed (F = 0.44, df = 1/247, p = .51). The F ratio for 

Table 11. Means and standard deviations of gain scores of 
subjects with varying perceptions of course 
effectiveness 

Experimental Groups 

Lecture Discussion Both Groups 

Aptitude 
Category3 X SD X SD X SD 

High 29.69 6.53 28. 76 7. 29 29.19 6. 92 

Medium 31.17 5. 76 30.17 5. 53 30.64 5.63 

Low 29.23 5.29 29.62 7.31 29.43 6.38 

a. Course effectiveness scale 
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interaction (method by course effectiveness) was found to 

be nonsignificant (F = 0.31, df = 2/247, £ = .73) at 0.05 

level of significance. This indicated that there were no 

differences in the benefits (Table 11) for the students 

with varying levels of perceptions of their teachers and 

their teaching approaches. 

Results Related to 
Specific Hypothesis 

In this section the major hypotheses of the study 

are restated and tested in light of obtained findings. 

Hypothesis 1 stated that there would be no inter

action between methods of teaching and ability level of 

students. The obtained data revealed a significant inter

action between methods of teaching and intelligence level 

of the subjects and, therefore, this hypothesis was 

rejected at 0.05 level of significance. 

Hypothesis 2 stated that there would be no inter

action between the methods of teaching and the previous 

achievement of the subjects as measured by their scores on 

the previous year's general examination in seven subject 

matter areas. The interaction between these two variables 

was also found to be significant and this hypothesis was 

also rejected at 0.05 level of significance. 

Hypothesis 3 stated that there would be no inter

action between methods of teaching employed in the study 

and perceived course effectiveness. The effect of 
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interaction with regard to these two variables on the 

dependent measure was found to be nonsignificant, which led 

to the acceptance of this hypothesis. 

Hypothesis 4 stated that there would be no differ

ences in the learning outcomes of those subjects exposed to 

lecture, discussion, or traditional methods of teaching. 

The analysis of the obtained data indicated that the gains 

made by the subjects under the three instructional methods 

differed significantly, which led to the rejection of this 

hypothesis. 



CHAPTER 5 

DISCUSSION AND CONCLUSIONS 

Aptitude treatment interaction (ATI) research has 

been conducted for some time, but what is termed as "good 

research" is scarce and inconsistent (Cronbach § Snow, 

1977; Winne, 1976). The findings of recent studies in this 

area have not established a clear and conclusive trend with 

regard to ATI phenomenon. The present study, therefore, 

sought to investigate further the aptitude treatment inter

action phenomenon within the context of Libyan culture. 

The main concern was to investigate the impact of different 

instructional- methods upon the learning outcomes of students 

with varying levels of four aptitude measures. 

The overall direction of the present study was pri

marily concerned with investigation of the impact of varying 

instructional methodologies upon the learning outcomes of 

Libyan high school students with different preinstructional 

backgrounds which served as indicators of aptitude measures. 

The major focus of the study, thus, was to determine whether 

the preinstructional background of the subjects will produce 

an interaction with teaching methods used as treatment vari

ables. Even though the ATI phenomenon was the major focus 

of the study, the obtained data was also reviewed to deter

mine the effectiveness of lecture and discussion methods 



66 

and the relationship between methods of teaching and 

instructional effectiveness of participating teachers. 

With regard to overall achievement used as an apti

tude measure, the findings of the present investigation lent 

some support to the ATI phenomenon. The findings clearly 

revealed that subjects with varying aptitudes learned dif

ferently from the three instructional methods employed in 

the study when the overall achievement scores were used as 

an index of aptitude levels of the subjects. High aptitude 

subjects showed the highest amount of gains irrespective 

of the method of teaching. Subjects with medium aptitude 

profited most from the discussion method, whereas the most 

effective method of teaching for low aptitude subjects was 

found to be lecture. Similar findings were also noticed 

when intelligence test scores were utilized as a measure of 

aptitude or preinstructional background. These findings 

reflecting significant interaction between instructional 

methods and aptitude variables support the findings of 

other researchers (Doty, 1967; Doty § Doty, 1964, Mont

gomery, 1973; Pascal, 1973; Tallmadge § Shearer, 1969, 

1971; Winne, 1977). 

Such a finding raises critical questions concern

ing the generalized effectiveness of various instructional 

approaches used in day-to-day classroom situations. The 

existence of ATI phenomenon would suggest that the effec

tiveness of instructional procedures is related to 



individual characteristics of the learners. The students 

with high ability can probably derive profits from any 

teaching strategy. However, the impact of lecture and 

discussion methods upon the learning of medium- and low-

aptitude subjects seems to vary considerably. 

It should be noted that even though global achieve

ment indices and ability measures did interact significantly 

with instructional methodologies, other measures of learner 

characteristics such as attitude toward education, percep

tions of course effectiveness, and achievement in specific 

subject matter area (geography) failed to produce ATI 

effects. A possible explanation for the nonsignificant F 

ratios for these interactions may be that such variables, 

although a part of overall ability and academic aptitude, 

do not represent global aptitude measure characteristics. 

Such a finding leads to the conclusion that the ATI effects 

are observable only when global measures of ability and 

achievement are used but not when background characteristics 

like educational attitudes and specialized knowledge of con

tent area are used as the indicators of learner aptitude 

(Bracht, 1970; Montgomery, 1973; Tallmadge § Shearer, 1969; 

1971; Winne, 1977). Even though the significance of ATI 

seems to be the emerging trend from the data, caution 

should be used in generalizing these findings in light of 

the experimental setting and the cultural characteristics 

of sampled teachers and subjects. 
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It is worth noting that emerging nations such as 

Libya, where the study took place, are largely influenced by 

traditional teaching practices. Innovative teaching prac

tices are seldom used and students lack test-taking skills 

as most of the testing is subjective and infrequent. Addi

tionally, students are not used to responding to formal ques-

questionnaires, and, therefore, the validity of their 

responses especially to attitude and course effectiveness 

scales could be somewhat questionable. Secondly, these ques

tionnaires were first prepared in English based on concepts 

derived from research in the western world. Students in 

Libyan high schools are primarily taught in their primary 

language (Arabic) by use of the lecture method. It is, 

therefore, quite likely that some of the concepts in trans

lation may have lost some meaning for the respondents. The 

problems of translation into different languages are well 

documented by Brislin, Looner, and Thorndike (1973). In 

light of such uncontrolled events, the generalizability of 

results, especially with regard to educational attitudes and 

perceptions of course effectiveness, can only be enhanced by 

replicating such studies in a wide range of ethno-cultural 

settings. 

In regard to the differential effectiveness of teach

ing methods no significant differences were noticed between 

lecture and discussion methods. However, both methods pro

duced significantly better gains as compared to the gains 



subjects derived from the traditional method. These find

ings are consistent with the research results reported by 

Bills (1952), Eglash (1954), Gage and Berliner (1975), 

Maloney (1956), Stern (1953), and Wallen and Travers (1963) 

indicating no differences between lecture and discussion 

methods. The similarity between lecture and discussion 

methods can, however, be explained to a certain extent by 

considering the experimental setting. As indicated earlier, 

Libyan students have high familiarity with structured 

approaches to teaching. It is therefore likely that the 

novelty of the discussion method which uses unstructured 

format might initially have caused some adjustment problems 

for subjects exposed to this method. Consequently, the 

highly acclaimed profits from the discussion method (Bane, 

1931; Brinkley, 1952; Rickard, 1946) were not evident for 

the sampled subjects in the present study. 

It should be noted that the lecture and discussion 

approaches as used in the present study did not make differ

ential impact on learning as indicated by the subjects' per

formance on the achievement test given at the termination of 

the treatment. However, there is some evidence of the 

discussion method having greater impact on the long-term 

retention of the learned content (Bane, 1931; McKeachie, 

1967; Rickard, 1946). Since the experimental circumstances 

did not permit the administration of a retention test, the 

long-term effects of various instructional methods could 

not be determined. Further research certainly is very much 
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needed to verify the facilitative effects of the discussion 

method in the longer retention of the learned experiences. 

The results clearly indicated that perceptions of 

the students about the course and instructional effective

ness of teachers using different methods of teaching were 

similar across all methods. Also, students with varying 

perceptions of course effectiveness made similar gains under 

each instructional method. Such a finding may suggest that 

instructional effectiveness is invariant across teaching 

methods; meaning that the teacher's ratings of effectiveness 

tend to be uninfluenced by various teaching approaches. 

This conclusion is supported by a number of studies in the 

area of teaching effectiveness (Gage § Berliner, 1975, 

Troost § Morris, 1971; Wallen § Travers, 1963). It is note

worthy to point out that even though students with varying 

aptitudes (overall achievement and intelligence) benefited 

differently from the three methods of teaching employed in 

the study, their perceptions of course and instructional 

effectiveness remained invariant. The same group of 

teachers recruited to teach three groups of subjects using 

three different approaches were not perceived differently. 

Thus, the course effectiveness ratings did not seem to be 

affected by methods of instruction. 

The significant effects of ATI and the impact of 

different instructional methodologies on the educational 

gains should also be considered in light of the finding 



which indicated significant differences among teachers. It 

was noted that the significant differences existed among the 

five participating teachers in terms of the gains in achieve

ment shown by their students. Such teacher differences were 

noted irrespective of the similarity of groups in terms of 

the scores on previous general achievement and intelligence 

tests. 

It is interesting to note that the achievement of 

male students taught by three teachers teaching in all-male 

schools was highly similar. Also, female students taught by 

two different teachers (one male and one female) attained 

similar gains in achievement but lower than those attained 

by male students. Thus, the differences were observable 

only between teachers instructing male and those instructing* 

female students. It is, therefore, quite likely that the 

observed differences in gain scores of the subjects taught 

by different teachers could have been due to sex differences 

of the subjects rather than teacher differences in terms of 

the teachers' instructional effectiveness. Support for such 

an argument comes from the fact that the teaching effective

ness ratings given by the students were very similar for all 

teachers. They did not single out any of the participating 

teachers as more or less effective than the others. As a 

result of the possible confounding effects of sex variable, 

it is recommended that future studies should control for sex 

differences whenever possible. This can be done by careful 



sampling of the subjects of both sexes and by having each 

teacher teach male as well as female subjects. In the pres

ent study the latter was not possible because coeducational 

opportunities for Libyan high school students are not 

socially approved. 
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APPENDIX A (Part 1) 

GEOGRAPHY ACHIEVEMENT TEST 

Name (optional) Sex: Male _ 
Female 

School 

Teacher Grade 

Directions : 

The following questions are based on the content 
you have been exposed to in your geography classes for the 
last 6 weeks. The purpose of this test is to know how well 
you have learned the material presented to you. Please 
read each and every question and circle - the most appropriate 
response to each question. Try to answer all items within 
the time allowed for this class. 

* * * * * * * * * * * * * * * * * * * * * * *  

1. The countries that import unprocessed iron ore are 
the 

a. rich countries, especially those exporting oil. 

b. countries that do not produce this ore. 

c. industrial countries in western Europe. 

*d. countries that do not produce enough, and nonpro-
ducing countries. 

2. Iran, Venezuela, and the Arab countries are the 
nations that export most of the 

a. aluminum ore. c. iron ore. 

*b. crude oil. d. copper ore. 



Gold is the only mineral that is 

a. used on a large scale. 

b. found in all parts of the world. 

c. composed of one element, 

d. rarely found in the world. 

The industry needs inexpensive and high-voltage 
electricity. 

a. aluminum processing c. rubber 

b. oil refining d. coke 

Most iron industries are concentrated in 

a. the United States, India, and South American 
countries. 

b. the United States, the Soviet Union, and countries 
of western Europe. 

c. Argentina, Spain, Canada, and Algeria. 

d. The Soviet Union, China, and France 

Industries related to electrical power include 

a. air-conditioning units, wires and cables, light 
bulbs and batteries, generation of electricity from 
water falls, and sale of •' nis electricity to con
sumers. 

b. wires and cables, air-conditioning units, refrig
erators, electrical meters, electrical washing 
machines, and generation of electrical power 
from water falls. 

c. heating stoves, light bulbs, different wires, TV 
and radio station equipment, manufacturing equip
ment and machinery, and iron and steel smelting. 

air-conditioning units, refrigerators and washers, 
electrical meters, batteries, wires and cables, 
heating stoves, and radio and TV appliances. 



The most important iron ores are ______ 

a. Limonite, lignite, and anthracite. 

*b>. Hematite, magnetite, and limonite. 

c. Hematite, bitumen, and magnetite. 

d. Magnetite, anthracite, and wrought iron. 

In 1970 the world production of bituminous and anthra
cite coal reached a production level of about 
million metric tons. 

a. 2,460 *c. 2,0644 

b. 264 d. 2,640 

After the Arab countries, rank(s) second in 
oil production. 

a. Venezuela c. Iran 

b. the Soviet Republics *d. the United States 

The most important varieties of coal are 

*a. bitumen, anthracite, and lignite 

b. anthracite and bitumen only. 

c. anthracite only. 

d. bitumen and lignite only. 

The term "mineral" means 

a. everything on the surface of the earth or inside 
it. 

*b. every substance in nature formed as a result of . 
combining two or more elements. 

c. a compound made by man through a combining process. 

d. every substance composed of only one element. 
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12. Bauxite ore-producing countries in the order of high-
to-low production are 

a. Jamaica, Australia, Guiana, Surinam, the Soviet 
Union, and Europe. 

b. Guiana, Surinam, the Soviet Union, Jamaica, 
Europe, and Australia. 

*c. the Soviet Union, Jamaica, Guiana, Surinam, 
Australia, and Eruope. 

d. Jamaica, Europe, the Soviet Union, Australia, 
Guiana, and Surinam. 

13. From our study of international export of copper, it is 
evident that ' 

a. the United States exceed Chile in exports. 

b. half of the world production of copper heads 
toward countries of western Europe. 

c. most copper trade passes through the Pacific Ocean. 

*d. the main areas of exports are Zaire, Zambia, and 
Chile. 

14. Excluding the People's Republic of China, the inter
national production of iron ore in 1966 was 
million metric tons. 

*a. 359 c. 53.9 

b. 539 d. 3,590 

15. occupy (ies) first place in oil production. 

a. Iran c. The United States 

*b. The Arab countries d.' The Soviet Republics 

16. The Soviet Republics rank 

a. third in aluminum production and second in 
bauxite production. 
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b. first in aluminum production and third in 
bauxite production. 

*c. second in aluminum production and thrid in 
bauxite production. 

d. second in aluminum production and first in 
bauxite production. 

17. The 1971 world production of reached about 
2,465 million metric tons. 

a. coal c. iron 

*b. oil do aluminum 

18. Copper ore is found in 

a. igneous and porous rocks. 

b. porous rocks only. 

c. sedimentary rocks only. 

*d. sedimentary as well as igneous rocks. 

19. is widely used in household appliances, differ-
ent kinds of furniture, electrical wires, and different 
modes of transportation. 

*a<, Aluminum c„ Copper 

b. Tin d. Iron 

20. The products of from Southeast Asia are 
assembled and exported by way of Singapore. 

a. copper *c. tin 

b. aluminum d. bauxite 

21. Countries that export iron include 

a. countries whose production exceeds their 
consumption and industrial countries. 
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*b. countries whose production exceeds their 
consumption and those whose industries have not 
advanced. 

c. countries whose industries have not advanced and 
industrialized countries. 

d. countries of western Europe and of South America. 

22. produces about a third of the world's produc
tion-^ lignite. 

a. Britain c. The United States 

b. West Germany *d. East Germany 

'23. From the components of coal, we extract substances 
that'are required for the manufacturing of 

*a. phenoacid, lipids, rubber, perfumes, and pigments. 

b. phenoacid, pigments, and rubber only. 

c. rubber, pigments, iron sheets, and antiseptics. 

d. lipids, perfumes, textiles, and kitchen utensils. 

24. Of the most important sources of energy man has known 
and still uses are 

a. electricity, nuclear, wind, iron, and rivers. 

b. coal, water, wind, electricity, and steam. 

c. oil, iron, wind, and electricity. 

*d. coal, oil, electricity, nuclear, and solar energy. 

25. Some think that oil is formed from 

*a. the remains of plants and animals; that is, organic 
remains that subsided during ancient geological 
ages. 

b. a combination of several elements found in nature. 
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c. chemical reactions that happened in areas of 
volcanic rocks. 

d. a chemical compound made by scientists in some 
advanced countries. 

26. Iron is considered very important in man's life because 
it is 

a. found in all countries of the world and is used for 
producing all industrial goods. 

b. of high costs and the only mineral that is used to 
manufacture household appliances. 

*c. inexpensive and is used for manufacturing a variety 
of tools and machinery. 

d. expensive and can be transported easily from one 
place to another. 

27. Extraction (processing) of from its ore 
requires four operations. 

a. aluminum c. iron 

*b. copper d. tin 

28. In coal production, ranks eighth. 

a. Britain *c. the Soviet Union 

b. Spain d. the United States 

29. In man's life and civilization, minerals play a 
role 

a. of moderate importance. 

b. of secondary importance. 

c. that is almost not worth mentioning. 

*d. that is fundamental and necessary. 
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30. Factors affecting high industrial production in the 
modern age are 

a. availability of an adequate market, highly educated 
people, foreign labor, raw materials, ease of trans
portation, and scarcity of infectious diseases. 

*b. availability of markets, energy, capital, variation 
of means of transportation, labor, and raw materi
als. 

c. availability of raw materials, energy, smelters, 
markets, a cold climate, and generating elec
tricity from steam. 

d. availability of enough capital, energy, smelters, 
means of transportation, a number of university-
educated people, and a hot climate. 

31. The 1970 world production of reached about 
9o03 million metric tons. 

a. bauxite *c. aluminum 

b. tin d. iron 

32. Production of is concentrated in two main 
areas. 

*a. tin c. copper 

b. bauxite d. aluminum 

33. Which of the following are main derivatives of 
crude oil? 

a. Gas, kerosene, diesel, and mazout. 

*b. Diesel, mazout, and gas. 

c. Diesel and mazout only. 

d. Gas, greases, and asphalt. 
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34. The country in Africa that produces the most coal 
is 

a. Morocco. 

b. the Republic of Central Africa. 

*c0 the Republic of South Africa. 

d. the Republic of the Congo. 

35. In coal production, ranks first in the world. 

a. Spain c. East Germany 

b. the Soviet Union *d. Britain 

36. Which of the following is used in manufacturing elec
trical, mater ials , all types of military equipment, and 
some antiseptic materials. 

a. Aluminum *c. Copper 

b. Iron d. Tin 

37. Copper raw materials are found in arranged 
according to the amount of production. 

*a. The United States, the African countries, the 
Soviet Union, and Chile. 

b. The Soviet Union, the United States, the African 
countries, and Chile. 

c. The United States, Chile, the Soviet Union, and 
the African countries. 

d. Chile, the Soviet Union, the United States, and 
the African countries. 

38. The world reserve of is estimated at about 
5,500 billion (lo") metric tons. 

a. oil c. bauxite 

*b. coal d. aluminum 
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39. are the most important coal-importing coun-
tries. 

a. East Germany, Venezuela, Canada, Ghana, and 
North Korea. 

b. The United States, Brazil, Korea, Poland, and 
Rumania. 

Co Italy, France, the United States, Ghana, and 
India. 

*d. France, Italy, Canada, Holland, and Sweden. 

40. At the present time, coal is considered to be 

*a0 not only a fuel source, but also a raw material. 

b. a substance from which some drugs are manufactured, 

c. a fuel substance and a source from which some food
stuffs are manufactured. 

d. an important fuel source only. 

41o The most important oil-importing countries are 

a. countries of the Far East, Iran, and the Soviet 
Union. 

bo the Arab World, Africa outside the Arab World, and 
the countries of western Europe. 

*c. countries of western Europe, the Far East, the 
United States, and most countries of South America. 

d. countries of eastern Europe, Canada, and the United 
States. 

42. Which of the following continents is considered to be 
the lowest in coal production? 

a. North America c. Australia 

b. Africa *d. South America 
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43. Every ton of the earth's surface has approximately 
ounces of iron. 

a. 121 c. 211 

*b. 112 d. 11.20 

44o Heavy industries include 

*a. mining, smelting, iron and steel, chemical, 
and manufacture of construction materials and 
heavy equipment and machines„ 

b. mining, smelting, manufacture of different 
contion materials, medical equipment and 
instruments, and foodstuffs. 

c. mining, smelting, and manufacture of con
struction materials, foodstuffs, shoes, and 
ceramics„ 

d. iron and steel, perfumes and cosmetics, and 
various chemical industries, and exploration 
for minerals. 

45. Due to a lack of geological surveys, which of the 
following is found only in a few places in the 
Arab countries? 

a. tin *c. bauxite 

b. aluminum d. copper 

46. Oil is usually transported by way of 

a. pipelines and trucks. 

b. railroads and tankers. 

c. pipelines and manmade canals prepared for this 
purpose. 

*d. railroads, pipelines, and tankers. 
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47. The majority of tin ore is exported to 

a. Southeast Asia and Bolivia. 

*b. the United States and countries in Europe. 

c. European and African countries. 

d. the United States and the Soviet Union. 

48. Electrical industries include 

*a. two main kinds. c. three kinds. 

b. one kind only. d. five kinds. 

49. Which of the following Asian countries are considered 
to be the most important coal-producing nations. 

a. India, Japan, and Pakistan 

b. China, Vietnam, and Japan 

c. North Korea, Camobida, and Vietnam 

*d. India, Japan, and China 

50. After smelting pig iron, we obtain several kinds of 
iron products, the most important of which are 

*a. steel, cast iron, and wrought iron. 

b. steel, cast iron, and anthracite. 

c. steel, magnetite, and lignite. 

d. wrought iron, bauxite, and bitumen. 

51. Aluminum ore is found in large quantities in 

a. Jamaica, Europe, India, and some African countrie's, 

b. countries of the New World and African countries. 

*c. most areas of the globe. 

d. limited areas of the globe. 
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52. There are primary approach(es) to generating 
electrical energy. 

a. several different c. two similar 

*b. two different d. only one 

53. The factors affecting mineral production are narrowed 
down to 

*a. thickness of the mineral's layer, its proximity 
to the surface of the earth, percentage of mineral 
and of waste in the ore, geographical location, 
and available technology. 

b. abundance of minerals, the adequacy of the 
climate of the area for mining, the geographical 
location of the country, and technological 
progress. 

c. presence of minerals in several places of the 
country, and the abundance of quantities of these 
minerals; also the availability and ease of means 
of transportation. 

d. proximity of the mineral layer to the surface of 
the earth, moderate climate, population, and the 
purity of the mineral found. 

54. In the Arab world, iron is found in 

a. only a few places and in quantities that do not 
satisfy the need. 

b. Egypt, Saudi Arabia, and Algeria only. 

*c. scattered places, but the percentage with which 
it shares in the world production is small. 

d. scattered places and in very huge quantities. 

55. At the present time, is considered one of the 
most important sources of energy because of the abun
dance of reserve. 

a. oil c. gas 

b. iron *d. coal 
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56. Countries that produce the most iron in order of high-
to-low production are 

a. the Soviet Union, countries of western Europe, 
and Chile. 

*b. the Soviet Union, the United States, and the 
People's Republic of China. 

c. Chile, Spain, and Siralion. 

d. the People's Republic of China, Chile, and Algeria. 

57. The three most coal-producing countries are 

a. the United States, China, and Britain. 

*b. the Soviet Union, China, and the United States. 

c. the United States, the Soviet Union, and Canada. 

d. Canada, Britain, and China. 

58. The oil reserve of the world is estimated at about 
trillion (lO^) metric tons. 

a. 98.40 c. 8.94 

b. 189.40 *d. 894.00 

59. In 1970, international tin production amounted to 
approximately million metric tons. 

*a. 185.70 c. 185.57 

b. 185.75 d. 285.70 

60. Tin is used in many industrial processes, the most 
important of which are 

a. manufacturing of cigarette-packing paper, some 
house furniture, different kinds of electrical 
wires and tools, and horseshoeso 

b. making household appliances, and electrical 
cables and wires. 
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*c. plating iron sheets, making cans, making bronze 
and welding bricks, and making silver-looking paper 
used for packing cigarettes. 

d. plating iron sheets so that they do not rust, 
making most household appliances, and some 
medical uses. 

61. Iron is found in nature in the form of 

a. bars buried inside the earth in most cases. 

*b. ores containing iron in all areas of the earth. 

c. pure element in some areas of the earth. 

d. ready-to-use bricks in some areas. 

620 Coal is 

a„ a substance composed as a result of chemical 
operations that happened in nature. 

b. a substance formed as aresult of volcanic action. 

c. decomposed animals that rotted beneath the earth's 
surface. 

*d„ plants subsided in internal seas and swamps. 

63. In 1973 international production of oil amounted to 
approximately million metric tons. 

*a. 938 c. 398 

b. 893 d. 983 

64 o are what caused a significant increase in the 
demand for oil as compared to the demand for coal. 

a. Rising prices and scarcity 

b. Low prices, facility of use, and availability 
in every country 
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Use of the internal combustion engine for transpor
tation, thermal heat output, and ease of transport 

Availability and ease of transport, low prices, 
and abundance. . 
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-l_oJl _ , j Do—. »_> r 
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a e 1 ^>J| JI J1 ^"ViI ll Cf° ~ TT 

»jaij jslll^JI^ £L-«oili j •'!„• '• * ll gOAd- — i_* jsusloji^ q^JboJl j v'.I.^.,'. i-ll — f * 

• fl-uoil J £*L\ Jjj\ J 
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• olj frha ll J Arf.Aj'^ 11 
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j.l_^jJlj «l_«Jlj fuxjjl — V c1 -w>-" J ^ 11 — f 

• jl ^ .*••! I J • J* 1 "'^* J A^^xJlj 

Jl j ' I—«^.5Y.II j li «*. 11 j ̂  • 11 _ «3 ^ i _-j 11 j JLj>Xx.l I j JxjgLiii 11 — ^ 

a I' djLkJlj . *1 ,^£J| j 

; 6> JxaJ*Jl I (jn-a-»Jl tSjn' — Tc 
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* A-CU-J jl5 
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•  A « 0 *  1 1  J j i X J l  * *  •  •  I  * •  j ^ 9 M 0  o l  « • }  

A I t I Ol̂ .O J _l̂  %.J | |*V llj — n 

*A_ j JlJL^JI — u ^JLaJl ,jl uJL JS — J 

ol JW^I <U I •••««<*» J""*" ^ 11 • '"• I e I '••" 11 ^1 ^>9 

I 1^4 aJIlhi/ ft. I aIi ||^Ad> M. J ^ 9 A.tiO A./1 <J|J 11 ^ **i 11 JrtJU 

• J J i I in. •Bi.'"i O O^l <^»mQ ^.'iifl "i »—fa.l I ̂ 9 

//'Y/// ^-r11—1 • *5,^51 a A It—. RTK K tj5uo_.^ 
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•il.j I o c ^<jl (jJl <cLoL» ^<e ••••••••••••• |jp^lrk"i.n»l ^ 11 "*.*>>1 «. TY 

LaJ 11 — i—» * * |»j j> l«.io^-J VI — f 
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I jjii ^jl-w'»ilI 61 •" p I — T1 

• * LIjLmn V ( Ihi » CW * A ^ I fl.w^ "fcO — f 

» ^5jjj i .I — -iPj (j i»i— H'Lwf — »a (j-lj il *i Li-f — •> 

.Jil h$\ 

^yi ll ajI -,o ll pl-,,.-9 j^£ p.j — V• 

JlJ| I ^I I *• U< ̂  t*^ j 1 I " **• * 11 ^9^^ < rt. _i S l-S-11 ^I jwI — f 

i usji j laji jjmr j < &s^9«aj i * • l> 1 j i—o. bj i * i ijj i ^ i.. io._i i p»i 

j t O^Lol j^)Jl JiiLwj • A 1 ft 11 ^jpl aJj J c^l ol J ffi 11 aJ^^m 

*' J - 11 ^j-SjP < oJLo L-aJ I i5A->^fl 

• jiLxJl 

(5j^SJ I « J t—o—11 ^jw f ̂  — Jk aSjxo-l I ^5^5LJ I 1 p La»J I Jk I I — J* 

j^oi tS^vo. ll ^i. L!i 11 * t—«j^ ̂  )l ii^ j I niA 11 

oilol ̂-oJI JiLwj I,. .*-11 ̂ * jLxii..lI 

CibftJl V ^ g 

* oLjuoLa«Jl 

I I I  A  / / / ^  
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jII _ o 
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• <i'i .l.l.mI j |i^XwJl ^ jU> Ls^fcJI jLc _ j -h — • i •• !1 * Gjjl.. fl llj Jj j*A.11 CwJ — > 

I ..'»-i.'̂ -»l tr* p> i I I 7iy",',« II Jj^Jl — f£ 

• ^Kiirjjl 
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jl _ <_, i  _  r 
j^Jsji 
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JI jUC^I _ v 
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f I j-l I ft i • n 11 » » * « « * »  ^ _ L  u _rc 

I 1 »o. 11 — 

^1 jj_LJI j I ^ l^oJ I <Lc Lite • • • • » o "•••...> — T"\ 

• | OI ̂ 4 db6 I n*iif> I f I ^lc JI 

,S .."^ Jl_ I_, . P J !*±AJJ)!I _ f 
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• CJ-
• o»<- JL _ 

//A ju e*L 



98 

A 
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i t"j-a jjjjl ^i >'•• h |il>> •> yy 

ol Jl^il _v jLs»i^l . I ,. i„,_yir . oLf^l _ f* 

I I 0 iliO J I • |̂. ll |I.M)J I I } 

I • i i. ii I i t. **w * O 11 
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I a \->.-.^ ll cjL_.^^Jl 

• oo + * •••••• ̂  119 ll ^lmjii.%1 jj ij _ y*a 

^iJl — V * • Jj_) --!<-" — f 

• j.J — J . o — •» 

; f ajJl Ji^Jl Jj^Jl pJ>f — ri 

Jjjjl ̂ -*Jl ( )l — o I ^^ j^ ^i _ f 

. I -^L-ojjj* I^JJ*J •« -JL-ouiJl L-JJ£J* 

I  •  I. .IN — — I  „I ILkrfI J LNWJJ — J ol .I. I I LdJlJi^l ^ 

• * "•  ̂J* I X'l-il̂ fcj • -x '*(  ̂ 1—1/ L-C  ̂ 4 A.\-wM. „ ll 

; ^-oLaJl OuS^Jl ^9 p-y « ll _ j ,  j  £ • 

^ Vi (^j L^mino jLjQmm djLo •• o djLo A *- ^ # * - mi"*- * djLo u"..* ^ _ f ^ 

• RT .11. ^fc;' • Liuf |lL» 

*ia— -I. •• ,i,i <Lol_JB JJIJ AJLO —. J - - AEI '..^ 11^.\^— JV 

• AiJl ^l^oJl 
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Jj+J Msjjij c^j-11 

I J L-r-Jjjl JjJ 

• A 11 ol—ji^Jj^Jl J 

: h i'. I 1 II JjviJl _ J1 
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)Vl jj n* 11 JjJj JjJ 
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i»Jl Li- -I _ J* 

" " LS-j-f _ f 

Jl _ J-
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II Jl I**j  ̂  ̂T — 

.^oJl o- JU=_> UjT* - •> 

-^aJl ^ iltj - f 

-•^Jl Cr° Jl bj TU - •* 
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* t"~ 11 S J! 
if l.yj. V.".I1 —  ̂
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L*&L^o^JI ot-gL'uflJI t J^LJUJI 
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••iflj I J ll dlf I /IIQ^ 
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rt li 1 I li?-» lji ' Lo L> . £ o 

* f>- _ V  

• i wL ^Jl - j 

* J-

* L^MI I 

,^QJU! - I 

JS^JI - ** 
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• I'-I ] 's I 6.A.BAJ I 

^Jl j m'AOA 11 iifl ^ 
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l.miiI o i)y> 

*Y 
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——'I J !~0_>j! 
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J < I Irfl ll ^ _' ^ ^ I t_J 

.1 .iitfl 
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: ^T5 

iJnO ll 6^i*h^ M I 

Jl J * ^i^i'!yw)| LiiW>l^>oJ 1 

J.±£j) * aJjj I I tjjjl ^y-g->-J 1 

• 1 I p-N *"•  ̂

^vJsuu |^o (LM ̂ juuJ 1 ^suJiJ 1 1 1 __ J 

nc ll Jl j ">c I j goj^ll 
AjL^J ^ L^UMJI 

Jl (j.U cr*"ll J-®1 'JI .l-«Vt — of 

T^tl III ^^LflJl A * ' *1 "i— — f ^ 

|ll« i i i^ ll (^9 ^^JtoJl rt i III 'tj I 

2_5^OJ) t'l l.'\^ i u—il 

. 11 i I J 1,7*^ 
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* I ^*oJt __ J • —.•rfhJl JHlMj 4 liî  ̂In j*iiwl L 1  ̂ —  ̂
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(^Jl ^Y* jtLc II ajLo i ll ^ 11"«*i^I ^Xi — o*l 

-A. oj -a- UojYo -V • O b GJ e-i« UojY- - f* 
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• •••>», 11 tj 1-a-Vj A i-Llr*. a 11 
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APPENDIX B 

EDUCATIONAL ATTITUDE SCALE 

Read each of the following statements and respond by 
circling the appropriate response. Please remember that you 
are to answer on the basis of how you feel rather than what 
others might say about it. Answer all the items without 
skipping any. 

Use the following scale for responding to all the 
statements: 

1 = Strongly disagree with the statement 
'2 = Disagree with the statement 
3 = Neither agree nor disagree with the statement 
4 = Agree with the statement 
5 = Strongly agree with the statement 

1. The more education a person has the 
better he is able to enjoy life. 1 2 3 4 5 

2. Education helps a person use his 
leisure time to better advantage 1 2 3 4 5 

3. A high school education is worth all 
the time and effort it requires. 1 2 3 4 5 

4. Education encourages an individual to 
think for himself. 1 2 3 4 5 

5. Solution of the world's problems will 
come through education. 1 2 3 4 5 

6. A man is foolish to keep going to 
school if he can get a job. 1 2 3 4 5 

7. I always read newspaper articles on 
education. 1 2 3 4 5 

8. Education is of prime importance in 
the life of man. 1 2 3 4 5 
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Sometimes I feel that education is 
necessary and sometimes I doubt that 
it is. 1 2 3 4 5 

It is doubtful whether or not educa
tion has improved the world. 1 2 3 4 5 

We cannot become good citizens unless 
we are educated 1 2 3 4 5 

I think my education will be of use 
to me after I leave school. 1 2 3 4 5 

I go to school only because I am 
compelled to do so. .1 2 3 4 5 

Money spent on education is a wise 
investment. 1 2 3 4 5 

An educated man can advance more 
rapidly in business and industry. 1 2 3 4 5 

Education is more valuable than most 
people think. 1_ 2_ _3 4_ 5_ 

I dislike education because it means 
that time has to be spent on homework. 1_ 2_ _3 £ 5_ 

Lack of education is the source of 
most of our problems. _1 2 Z £ 

Education enables us to make the 
best possible use of our lives. 1^ 2_ _3 £ 5^ 

Educated people are more likely to 
enjoy life to the fullest. 1^ 2_ _3 £ 5_ 



APPENDIX C 

COURSE EFFECTIVENESS SCALE 

The following 22 statements are designed to deter
mine the benefits you have received from this course. 
Please use the following scale to rate each of the state
ments. Please be honest in your answer. 

1 = Definitely false 
2 = More false than true 
3 = In between 
4 = More true than false 
5 = Definitely true 

1. I would take another course that was 
taught this way 12 3 4 5 

2. The instructor demonstrated a thorough 
knowledge of the subject matter ^ 2_ 3 4 

3. I understood the material presented 
(discussed) in this course. 12 3 4 5 

4. I learned more in this course than 
I expected to learn. 12 3 4 5 

5. Some of the ideas discussed in the 
course really made me think. 12 3 4 5 

6. I learned a great deal of factual 
material in this course. 1^ 2_ 3 4 5^ 

7. The course stimulated me to read 
further in this area. 1^ 2 3 4_ 5^ 

8. I increased my interest in the 
subject matter of this course 12 3 4 5 

9. The instructor used class time well. 12 3 4 5 

10. Class discussions (lectures) were 
well presented. 12 3 4 5 

11. The course was quite interesting. 1^ 2_ 3 £ J5 
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The objectives of the course were 
well explained. _1 A 3> £ 5. 

The content of this course was 
appropriate to the goals of the 
course. 1^ 2_ 3 4_ 5 

The time spent on this course was 
worthwhile. 12 3 4 5 

The instructor was excellent. 12 3 4 5 

The amount ofmaterial covered in 
the course was reasonable. 12 3 4 5 

There was ample opportunity to ask 
questions in the class. i ^ £ A 

I learned specific skills and com
petencies in the field most closely 
related to this course. 12 3 4 5 

I exercised my creative problem-
solving abilities, skills and 
interests. 1 2 3^ 4 j> 

I discovered some application of the 
course material to understanding my 
interests, talents, and values. 1_ 2 3 £ 5 

I developed a sense of personal 
responsibility (self-reliance, 
self-discipline) in applying what 
I learned. 12 345 

I exercised skills in expressing 
myself orally and/or in writing. 12 3 4 5 



APPENDIX D 

A SAMPLE OF PREPARED LECTURE USED 
BY PARTICIPATING TEACHERS 

Lesson 1. Introduction to Materials 

Introduction 

Different kinds of minerals containing iron, zinc, 

aluminum, copper, silver, uranium, and gold play a signifi

cant role in man's life and civilization. It is evident that 

our civilization as well as the older ones depend heavily on 

all kinds of minerals. This is so because each is used for 

specific purposes. Iron, for instance, is used to build 

cars, bridges, household appliances, buildings, and various 

means of transportation. Each mineral has its own use. The 

extent to which each is used, however, is different. 

If it had not been for the discovery and use of 

different kinds of minerals, there would not have been as 

much progress and prosperity as actually has been witnessed 

in the past and the present. These minerals include those 

containing iron, silver, copper, zinc, gold, aluminum, phos

phorus, manganese, etc. 

Definition of Minerals 

A mineral is a substance that is composed of two or 

more elements in such a way that each of these elements lose 
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its particular characteristics. There are few minerals, 

though, such as gold, that consist of only one element. 

The surface of the earth, as well as deep inside it, 

in different parts of the world, contains several of these 

minerals, but quantities and percentage of mineral content 

in the deposits differ from place to place. 

How Minerals Are Formed 

Minerals are formed from melted materials such as 

lava that have cooled when they reach the surface. Some of 

these materials become minerals. Other minerals accumulate 

as a result of evaporation. Examples of this are salt and 

potash. 

Factors Affecting Mining 

There are several factors that make small or large 

scale mining either economical or costly. Some of these 

factors affecting the cost of mining are: 

1. Thickness of the layers containing the ore. The 

thicker these layers are the more economical it 

becomes to mine that deposit. 

2. The proximity of the raw material to the surface. 

The closer this ore is to the surface the less it 

costs to mine it. This obviously makes it more 

profitable. 

3. The amount of salable minerals extractable from each 

unit of ore; the higher the percentage of 
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extractable mineral, the more feasible it becomes 

to mine that mineral. 

4. The amount of waste in the deposits makes a large 

difference. If the ore is mainly waste and the 

sought mineral is only a low percentage, then it 

becomes less economical to mine. However, if this 

type of mineral is scarce and is badly needed, then 

it is usually mined no matter what the outcome is 

or the costs are. This is so because it would pay 

back whatever expenses it requires. 

5. The geographical location of the deposits. Being 

closer to major transportation routes, availability 

of man power, and electricity make a deposit more 

economical to mine as it would cost less to develop, 

mine, and market the product. 

6. Technology utilized in mining. Undoubtedly, the 

extent to which efficient technological aids are 

employed in mining industry is an important factor 

in making the industry more productive, and able to 

meet our ever-increasing demand on minerals. 

Summary 

Different kinds of minerals play a very important 

role in humans' lives and civilizations. This is true 

because different minerals are used for different purposes. 

A mineral is a substance that is composed of two or more 
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elements, and is found in various parts of the world. It 

is usually formed from melted materials that have cooled 

when they reach the surface. 

There are many factors that affect mining. The most 

important of these factors include: thickness of the layers 

containing the ore, the proximity of the ore to the surface, 

the amount of marketable minerals extracted from the ore, 

the amount of waste in the deposits, the geographical 

location of these deposits, and the technology utilized in 

mining. 



APPENDIX E 

A SAMPLE OF PREPARED INSTRUCTIONAL OBJECTIVES 

Lesson 1. Introduction to Minerals 

Lesson Objectives 

A. Introduction to Minerals. 

1. Knowledge: At the completion of the unit the 

students will be able to: 

a. explain in their own words the meaning of the 

term "mineral." 

b. define the term mineral. 

c. describe the natural formation of minerals. 

d. name at least seven common minerals. 

e. describe the most common uses of at least five 

minerals. 

f. list at least six factors that effect mining. 

2. Comprehension: At the completion of the unit the 

students will be able to: 

a. describe factors affecting mining of the mineral 

deposits. 

b. demonstrate an understanding of how some 

factors affect mining industry by listing 

appropriate reasons. 
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c. explain in writing the factors that affect the 

economy of large-scale mining. 

d. demonstrate their awareness of the scarcity of 

certain mineral deposits. 

e. to explain how some countries cope with the 

abundance of one mineral and scarcity of another. 

Application: 

At the completion of the unit, students will 

be able to come up with their own solution to the 

probable effect of scarcity of some minerals. 

Synthesis: 

The students will be able to come to the con

clusion, through their answers, that minerals play 

a significant role in man's life and 

civilization. 



APPENDIX F 

A SAMPLE OF A LESSON OUTLINE GIVEN TO 

STUDENTS ASSIGNED TO LECTURE GROUP 

Lesson 1. Introduction to Minerals 

The following outline consists of the main topics 

to be covered in our next lesson: 

Introduction 

The role which different kinds of minerals play in 

our lives and civilizations. 

The different ways in which we use different kinds 

of minerals. 

Examples of the most commonly known and used min

erals. 

Main Topics 

1. What is meant by the term "minerals"? 

2. Definition of minerals. 

3. How are minerals formed? 

4. Factors affecting mining are: 

a. Thickness of the layers containing the ore. 

b. The proximity of the ore to the surface. 

c. Percentage of salable mineral that can be 

extracted. 
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d. Amount of waste in the deposit. 

e. The geographic location of the deposit. 

f. Kind and amount of technology to be employed 

in mining. 

General Questions 

1. What is a mineral? 

2. How are minerals formed? 

3. Describe some of the uses of minerals. 

4. What are some of the factors affecting mining? 



APPENDIX G 

A SAMPLE OF A LESSON OUTLINE GIVEN TO STUDENTS 

ASSIGNED TO DISCUSSION GROUP 

Lesson 1. Introduction to Minerals 

The following outline contains the main topics to be 

covered in our next lesson. 

You are required to read these topics and then'read 

the full text in your book before coming to class. Be pre

pared to participate in the discussion of this content in 

class. 

Introduction 

1. The role of minerals in our lives and civilizations 

is tremendous. 

2. We use them in so many different ways. Elaborate. 

3. Examples of these minerals are copper, gold, iron, 

phosphorus, silver, etc. Explain. 

Main Topics 

1. What is meant by the term "minerals"? Explain and 

define. 

2. How are minerals formed in nature? 

3. Describe the composition of some minerals. 

117 
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4. The main factors affecting mining are: 

a. Thickness of the layers containing the raw 

material. 

b. The proximity of the raw material to the 

surface. 

c. The percentage of salable mineral produced. 

d. The percentage of elements other than the 

mineral contained in the raw material. 

e. Geographical location of the occurrence of 

the mineral. 
v 

f. The amount and type of technology used in 

mining. 

Questions to be Answered 

1. What is a mineral? 

2. How is it formed in nature? 

3. Describe some of its common uses? 

4. What are some of the factors that affect mining? 

Write three questions to present to the class. 

1. 

2 .  

3. 
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