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The problem of this study was to compare the effective-

ness of the note-test method and the traditional lecture 

method of teaching general introductory microbiology. The 

study was prompted by the desire to improve teaching 

strategies in microbiology in order to improve the attitudes 

of students taking microbiology at the Indiana College of 

Mortuary Science. 

Walter S. Trahanovsky, of Iowa State University of 

Science and Technology, originated the method called the 

note-test method. Two of his colleagues have used the 

method, but no records are available as to the effectiveness 

of the method when used in their classes. 

Donald Collier utilized the note-test method for com-

pleting a doctoral dissertation study at North Texas State 

University, Denton, Texas, in 1970. 

Collier and Trahanovsky both felt that they had shown 

improvement in student attitudes without lowering achieve-

ment scores by using this method. Students in both studies 

did as well in achievement whether taught by a traditional 



lecture method or by a note-test method, but students in 

both studies liked the note-test classes better than the 

traditionally taught classes. 

Students in the present study were randomly assigned 

into two introductory microbiology classes at the Indiana 

College of Mortuary Science in Indianapolis, Indiana. Each 

class consisted of thirty students. Using a random pro-

cedure, one class was selected to be taught by a note-test 

method of teaching while the other class was taught by a 

traditional lecture method of teaching. Both classes were 

taught by the same instructor on Monday, Wednesday, and 

Friday of each week for a period of two academic quarters. 

One class met for instruction at eight o'clock and the other 

met at eleven o'clock on the specified days. 

The one-way multivariate analysis of covariance was the 

statistical technique used to determine if there was a 

statistically significant difference in achievement test 

scores and scores on an attitude scale. 

The instruments used were the Conference of Funeral 

Service Examining Boards National Examination in Microbi-

ology , Form NBE—16, 1973. The above test was given as a 

pre-test to all students in both groups at the beginning of 

the study. Those scores were used as the covariate in the 

subsequent analysis of covariance. The same test was given 

to both groups at the end of the study period. A series of 

teacher-constructed, objective examinations were given at 



intervals throughout the term. At the end of the course, 

th® Hand Scale of Attitudes Toward Microbiology as a_ 

College Course was administered to all students in both 

groups. The statistical treatments utilized did not detect 

any significant differences in achievement scores or in 

attitude scores between the students composing either of the 

two classes. 

The conclusions are that the note-test method of teach-

ing is at least as effective as the traditional lecture 

method but is not better than the traditional method in 

regard to student achievement or student attitudes about the 

microbiology course to which they were assigned. Since the 

method requires less lecturing than the traditional lecture 

method used in this study, it may be used effectively by 

some instructors in certain subject matter areas and may 

hold promise in maintaining achievement and acceptable 

attitude levels. 
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CHAPTER I 

INTRODUCTION 

During the last several years, it has become increas-

ingly apparent to teachers of the life and physical sciences 

that they must make a constant effort to upgrade materials 

and techniques in various lecture and laboratory courses. 

This necessity has been brought about by the rapid accumula-

tion of knowledge in the sciences and by increased demands 

for relevance by students and by the general public. 

In the late 1950's and throughout the 1960's, science 

educators saw the development of programmed instruction 

based on the work of Skinner and others, the development 

of the electronic response system and the audio-tutorial 

laboratory, the use of laboratory method films, and the 

concept of the "open" laboratory. These new approaches to 

teaching were developed in response to problems of increased 

enrollments, the necessity for dealing with the needs of 

individual students, and the necessity, on the part of the 

instructor, for devoting more time to the analysis of new 

information and discoveries in order to remain current in 

his field of endeavor. At the same time, it was necessary 

to meet some standard of course achievement; that is, certain 

concepts and skills needed to be taught in order for the 



student to fulfill some job requirements or for some other 

purpose. 

Some of these teaching methods, such as the audio-

tutorial method, were developed for the purpose of teaching 

large numbers of students and often required large sums of 

money for the purchase of equipment and supplies. Smaller 

colleges, without the advantages of large sums of money and 

with restricted space, were forced to a certain degree to 

adhere to traditional lecture and laboratory methods for 

teaching in the biological and physical sciences. Some 

teachers, however, have been willing to attempt new ap-

proaches to teaching. Walter S. Trahanvosky of Iowa State 

University of Science and Technology developed a method of 

instruction which he called the note—test method and used it 

for teaching general organic chemistry (23, p. 536). 

The present study was an investigation into the use of 

the note-test method when used to teach general introductory 

microbiology. 

Problem and Purpose of the Study 

The problem of this study was to compare a note-test 

method of teaching general introductory microbiology with a 

traditional lecture method of teaching such a course. 

The specific intention of the study was to determine 

the relative effectiveness of the two teaching methods in 

terms of the following areas of students behavior: 



1. Achievement and 

2. Attitude toward microbiology as a college course. 

Hypotheses 

The hypotheses that were tested in this study were as 

follows. 

1. Students taught by a note-test method will score 

significantly higher on the Conference of Funeral 

Service Examining Boards National Examination in 

Microbiology, Form NBE—JL6, 1973, than will students 

taught by a traditional lecture method. 

2. Students taught by a note-test method will score 

significantly higher than will students taught by a 

traditional lecture method on the total of five 

teacher-constructed objective examinations. 

3. Students taught by a note-test method will score 

significantly higher than will students taught by a 

traditional lecture method on the Hand Scale of 

Attitudes Towards Microbiology as a_ College Course. 

Definition of Terms 

For the purpose of this study, the following definitions 

were developed. 

1. Achievement.—Achievement is defined as the pro-

ficiency attained by the student in microbiology as 

determined by the following two criteria: 



A. The composite score received in microbiology by 

a student on five teacher-constructed objective 

examinations and 

B. The score attained by a student on the Conference 

of Funeral Service Examining Boards National 

Examination in Microbiology, Form NBE—1(3, 1973. 

2. Attitude.—This term refers to the student's 

attitude toward microbiology as determined by the 

score attained on the Hand Scale of Attitudes 

Towards Microbiology as <a College Course. 

3. Control group.—This group consisted of students 

enrolled in a microbiology course taught by a 

lecture method of material presentation. 

4. Experimental group.—This group consisted of stu-

dents enrolled in a microbiology course taught by 

a note-test method of material presentation. 

5- Funeral Service Education.—This is the branch of 

education specializing in the training of morti-

cians, embalmers, and other funeral service related 

personnel. 

6. Note-test method.—This is a system of teaching in 

which three or more class periods are devoted to 

the consideration of an appropriately selected 

quantity of course material. In order to facilitate 

study, students were given a set of mimeographed 

lecture notes which discussed the material. These 



notes also contained an attached sheet of assigned 

word definitions. Students were required to read 

the assigned materials before period one. Before 

class discussion of the related materials, the 

students were expected to have submitted the com-

pleted definition sheets to the instructor. The 

second period was used as a student question-and-

answer session. The third and final period of each 

sequence was used for a short objective examination 

and for the distribution of a new set of mimeo-

graphed notes to be studied in preparation for the 

next session. For a complete description of the 

note-test method, refer to Appendix E. The note-

test method used in the present study did not use 

mathematical problems but instead used word defini-

tion lists. 

7. Traditional lecture method.—The traditional lecture 

method used in this study was a method of material 

presentation in which continuous discourse was em-

ployed by the teacher for purposes of instruction 

in general introductory microbiology. The contents 

of the lectures were guided by a written set of 

notes constructed by the teacher. Written or mimeo-

graphed copies of the notes were not given to the 

students in the control group. Material in the 

notes and in the textbook was covered and discussed 



in detail. Student questions were answered care-

fully, but no effort was made to encourage ques-

tions. Some films and demonstrations were presented 

in the class. 

8. Microbiology.—This term is used to describe micro-

biology as taught at the Indiana College of 

Mortuary Science. It encompasses the subject con-

tent that is usually taught in a general microbi-

ology course. For a more complete outline of the 

course contents, consult Appendix B. 

Summary 

Innovative teaching methods in the life and physical 

sciences have been of increasing interest to science educa-

tors such as Blyth (1), Collier (2), Cooper (3), Holland (7), 

Longley (11), Mertens (14), Pressey (16), Schwab (19), 

Skinner (20), Stephenson (21), Trahanovsky (23), and Wil-

liams (24). The note-test method is one such innovative 

teaching method developed by Walter S. Trahanovsky (2 3) in 

1968 at Iowa State University of Science and Technology. 

A comparative study concerning the effectiveness of 

both the note-test method and the traditional lecture method 

was completed at the Indiana College of Mortuary Science. 

One class of thirty students, enrolled in general introduc-

tory microbiology, was taught by a note-test method developed 

by Walter S. Trahanovsky (23). A second class of thirty 



students, enrolled in general introductory microbiology, was 

taught by a traditional lecture method. The purpose of the 

study was to determine the relative effects of the two 

teaching methods on student achievement and on student 

attitude toward microbiology as a college course. 

It was hypothesized that students would score signifi-

cantly higher when two sets of achievement measures were 

utilized. In addition, it was hypothesized that the students 

taught by a note-test method would score significantly higher 

than students taught by a traditional lecture method when a 

measure of attitude was utilized. 

A number of studies have been cited to indicate that 

independent study methods may be beneficial to some students 

regarding achievement and attitude. The note-test method 

relies heavily on independent study techniques. It has been 

used in two previous studies and results from those studies 

indicate that achievement is maintained when compared to 

traditional methods, and student attitude toward the course, 

when taught by a note-test method, may have improved. The 

present study was an attempt to determine the effectiveness 

of the note-test method when compared to the traditional 

lecture method for teaching general introductory microbiology. 
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CHAPTER II 

SURVEY OF RELATED LITERATURE 

Introduction 

Chapter II is divided into the following sub-topics: 

(1) literature related to independent study, (2) literature 

related to the note-test method, and (3) literature related 

to the teaching of microbiology. Only a few of the related 

studies have been selected for presentation in the present 

study. 

Literature Related to Independent Study 

With the continuing, rapid accumulation of scientific 

knowledge and the consequent proliferation of books, jour-

nals, and other publications, Mertens (26) has noted that 

the modern faculty member must become a moderator and in-

formation organizer for courses in which they are teaching. 

Students, then, must assume more responsibility for their 

own learning. 

Schwab (30) contends, with respect to out-of-class 

study, that 

The teacher whose past training involved passivity and 
dependence and who tends to demand the same from his 
students, will need, in addition, to discover the 
possibilities of self-education--not only for himself 
but for his students. There are two reasons for this 
suggestion. First, self-instruction is the only 
practicable solution to the problem of "coverage." The 

11 
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problem of finding enough time to "cover" what we wish 
to cover . . . in the conventional way, within the 
conventional framework of the school day, on the as-
sumption that all "coverage" must be coverage in the 
classroom. I now suggest that a substantial part of 
"coverage" be "covered" by the student on his own (30, 
p. 9) . 

Eckert and Neale (14) report, 

Antioch's appraisal of independent study, reported by 
Churchill (1961), showed that students in seven first-
level general education courses who spent approximately 
one-half of the usual class time in independent study 
or small group meetings did as well and were as satis-
fied with the instructors and courses involved as were 
those who attended classes regularly. But all three 
methods produced little gain in "learning resourceful-
ness" or the achievement of skills and attitudes favor-
ing continued independent study (14, p. 309) . 

Ulrich and Pray (39), in their comparison of directed 

self-study with lecture in teaching general psychology, 

concluded that the amount of lecture time to which students 

are exposed made little difference in their achievement on 

a final multiple-choice examination. Their subjects con-

sisted of sixty-one students who had enrolled in three 

sections of general psychology at Illinois Wesleyan Univer-

sity. The three classes consisted of twenty-two, twenty-two, 

and seventeen students respectively; each student was in a 

specific class solely because he registered for that par-

ticular section. 

At the University of South Florida, Hartnett and 

Stewart (17) compared final examination grades of students 

engaged in independent study with students taught by a 

traditional method. Six subject matter areas were involved, 
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and the students who attended traditional method classes 

were matched with students who attended no classes, but took 

the same course by independent study. The minimum number of 

matched pairs for each subject matter area was fifteen, and 

for the most part, these pairs were matched exactly on the 

basis of composite percentiles by administering the Florida 

Twelfth Grade Test Battery, a series of tests used for ad-

mission purposes by state universities in Florida. The 

findings revealed significant differences favoring independ-

ent study groups in two of the six courses, while the other 

courses indicated no significant differences between groups 

(17, p. 356). 

In a Psychology of Child Development course, Parsons 

(29) compared kinescope-correspondence study without an 

instructor, conventional classroom discussion with an in-

structor, and independent correspondence study. He found no 

significant differences in achievement at the end of the 

study; however, four months after the conclusion of the 

course, there was a significant difference at the .05 level 

favoring the correspondence group over the classroom group. 

In addition to measuring achievement, Parsons was con-

cerned with the students' preferences for instructional 

methods, and it was determined that students' preferences 

for their own instructional treatments tend to start low and 

increase through time under the unfamiliar correspondence 

method, whereas they tend to decrease with time for a partly 
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familiar kinescope method and remain uniformly high under 

customary classroom conditions (29, p. 40). 

Lewis (25) found, in his study of three methods of 

presenting one segment of Elementary Political Science, that 

the freshman group which received no lectures and held no 

discussion meetings, but were issued a specially prepared 

study program, scored significantly higher on the criterion 

measure of achievement than the freshman group which received 

lectures over the assigned and related material. 

Research findings indicate that independent study may 

be more desirable than traditional teaching methods. Many 

investigators, teachers, and students concerned with the 

present state of teaching have responded to the need for 

changing teaching methods in some courses that have tradi-

tionally relied on the lecture method. Investigators such 

as Lambert (23), Battino (4), and Smith (34) have expressed 

the belief that the lecture approach to teaching is over 

utilized and should be used less in preference to other 

methods. 

Lambert (23) relates in regard to his non-lecture ap-

proach to organic chemistry that 

My experience of auditing organic chemistry classes as 
a NSF faculty fellow in 1958, however, convinces me 
that there are few who use such approaches to presenting 
the material. In my travels to major institutions 
across the country, there were 37 conventional, dull 
lectures out of the 40 visited (23, p. 173). 
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Smith (34), in discussing his break with tradition, 

says that 

Individual study, reinforced by examination, constitutes 
the heart of the course . . . there is time in class 
for soliciting student questions and using them as 
springboards for discussion, which is usually more 
beneficial to the majority than the consideration of 
topics preselected solely by the instructor (34, 

p. 148). 

Celinski (7) describes what he terms a "radical" ap-

proach to teaching. The activity around which his approach 

centers is termed "announced repetitive tests." In this 

system, he attempts to reverse the flow of information so 

that it goes from student to teacher instead of from teacher 

to student. The flow in the opposite direction is utilized 

by the teacher in order to guide the student's activities. 

In Celinski's system, "Lectures, and the accompanying ceiling 

on student achievement, have been virtually eliminated by 

engaging the student in critical and independent studies 

directly from the information sources" (7, p. 110). 

Battino (4) has suggested that the most important func-

tion of the lecture is to serve as a pacemaker for the course 

and that "most learning takes place in intense and individual 

study sessions" (4, p. 282). He also believed that students 

were so preoccupied with taking notes that they really were 

not listening. He consequently used a system of presentation 

in which students were not allowed to take notes. If notes 

were deemed necessary, they were prepared by the instructor 

as a supplement for class members. 
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Lambert (23) has departed from the traditional lecture 

method of teaching and says that lecturing is obsolete in 

teaching organic chemistry classes smaller than 125 students. 

In a system devised by Smith (34), ". . . students are 

required to read ahead and turn in pertinent homework prob-

lems before a topic is considered in class" (34, p. 149). 

Walter S. Trahanovsky (38, p. 536) originated a method 

of teaching at the Iowa State University of Science and 

Technology which is a departure from the traditional lecture 

method. He has called his new approach to teaching organic 

chemistry the note-test method. 

Research by several investigators has shown that sub-

stitution of independent study methods or modification of 

the traditional lecture method has resulted in either no 

significant differences or improvement when achievement was 

used as the criterion. 

Celinski (7) has suggested reversing the flow of infor-

mation so that it proceeds from student to teacher instead 

of the usual teacher to student interaction. He furnished 

the following subjective evidence in support of his method: 

"About twice as good command of the material was gained by 

the student in about half the conventional time" (7, p. 110). 

The note-test method of teaching involved some of the 

more prominent activities utilized by Celinski in his teach-

ing. The note-test class was characterized by a combination 

of more independent study by the student, and the utilization 
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of lecture time for pre-class study and student question-

and-answer sessions. 

Literature Related to the Note-Test Method 

The note-test method of teaching was first discussed in 

the Journal of Chemical Education in 1968, by Walter S. 

Trahanovsky of the Iowa State University of Science and 

Technology (38), where he originated the method for the 

purpose of teaching organic chemistry. The method appeared 

to have some elements in common with innovative methods 

being used by other investigators. In comparing his method 

with that of Smith (34) Trahanovsky writes that 

The main differences are that a set of mimeographed 
notes which essentially outlines the text is passed 
out and a more rigid sequence of events is followed. 
The advantage of this system compared to Smith's system 
is that it can be readily adapted by instructors and 
students who are used to the traditional lecture system 
(38, p. 536). 

In utilizing the note-test method, Trahanovsky devoted 

three periods to consideration of a specific segment, re-

ferred to as a "part." Before the first period, students 

were given mimeographed study sheets, including several 

representative problems from the text, to be worked before 

the first period spent on that segment. 

During the first period, the instructor discussed only 

the highlights of the part and may have used demonstrations 

to illustrate important points. The instructor did not feel 

obligated to cover all important points but assumed that the 
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students had already studied the material. A portion of the 

first period was devoted to answering questions from the 

students. The questions were based on the hand-out part, 

the textbook, or the problems. The second period was used 

for discussion of student questions. The first thirty 

minutes of the third period were used for a fifty point 

examination and a new outline for the next part was dis-

tributed. 

Trahanovsky concluded that the system was more accept-

able to the students than the traditional lecture method. 

In conveying this he wrote, 

Based on a questionnaire, greater than 70 per cent 
of the class thought that they learned more and liked 
the system better than the traditional system. The 
most common favorable comments were that they had a 
good set of notes, the class periods were free from 
frantic writing and could be used for learning, and the 
large number of tests forced them to keep up with the 
course and freed them of worry about one bad examina-
tion lowering their grade (38, p. 536). 

The second investigation into the use of the note-test 

method was completed in 1970 by Donald Collier at North 

Texas State University (7). His study was based on the work 

of Trahanovsky (38) and was done in the teaching of general 

introductory chemistry. In his study, Collier (7) determined 

that students achieved as well in his classes when they were 

taught using a note-test method as did students in another 

class taught by him using a traditional lecture method. He 

also believed that he was able to demonstrate improved atti-

tudes toward the chemistry course on the part of students 
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taught by a note-test method and that they were more enthu-

siactic and satisfied with the method than were students 

taught using a traditional lecture method. 

Trahanovsky (38) , who was the originator of the note-

test method used in this study, has given a description of 

the method as used by him in his classes. That description 

is included in Appendix E. 

Literature Related to the Teaching 
of Microbiology 

Introductory microbiology is a course that is generally 

taught at the undergraduate level after the student has 

taken one or more prerequisite courses. A search of the 

literature revealed only a few studies related to the teach-

ing of microbiology. There are several journals devoted to 

the general field of microbiology. Two separate searches of 

the literature related to educational research were done by 

computer and revealed a few studies related to the teaching 

of microbiology. 

Some of these studies have been concerned with the 

introduction of microbiology into the high school (1, 2, 18, 

33, 40). Most of the articles have reported the investiga-

tion into the teaching of one specific idea or concept in 

microbiology (3, 18, 19, 24, 35, 43). A number of articles 

deal with the use of one specific microorganism as being 

more useful in teaching than other microorganisms (2, 8, 11, 

13, 15, 21, 28, 32, 40). Virtually none of the articles 
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report the results of investigations dealing with a general 

teaching method in microbiology. 

A study conducted by Bledsoe (5) sought to determine 

the effectiveness in using film slides in teaching micro-

biology. Some gain in achievement score was reported in 

classes taught using film slides. 

Doty (12) has reported on the use of an audio-tutorial 

approach to the teaching of microbiology. This is an indi-

vidual study approach and represents an innovation in the 

teaching of microbiology. 

investigation utilizing an innovative teaching 

approach was completed by Couch (10) at Athens College, 

Athens, Alabama. The approach appears to contain some 

elements of the note—test method. The study was entitled 

"Is Lecturing Necessary?" 

Couch explains as follows. 

Each Pi.iday students were given a set of learning 
objectives for two, three, or four chapters in the 
textbook. These chapters were assigned for the next 
week of study. Monday sessions were devoted entirely 
to laboratory activities. Wednesdays were set aside 
as question-and-answer sessions, in which the chapters 
were discussed and students' questions were answered; 
however, no attempt was made to lecture. The remainder 
of Wednesday's time (often an hour or more) was devoted 
o laboratory work. An exam greeted the students on 

Friday—an examination that reflected the week's ob-
jectives. Altogether the schedule permitted more time 
for laboratory work by the entire class, more time for 
individually conducted student research, and more time 
for detailed study of topics of interest to individual 
students (10, p. 392). 

Further, Couch (10) was interested in student attitude in 
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regard to the teaching approach and relates, 

The students' critique of the course gave evidence of 
two general points of view. (1) Better students 
enthusiastically endorsed the non-lecture method. They 
liked the extra time available for more lab work, 
research projects and special-interest topics. . . . 
(2) Perhaps 50-75 per cent of the class did not like 
the way the microbiology was taught in 1972. However, 
there was wide divergence of opinion as to what they 
liked and disliked about the course. Almost all dis-
liked the responsibility placed upon them by the non-
lecture method—an indication of a strong desire for 
more "spoonfeeding" by the professor (10, p. 392). 

Couch (10) was able to suggest that students in lower 

ability levels did not achieve as well as students in 

higher ability levels and attributed this difference in 

achievement to the total absence of lecturing and to the 

absence of guidance provided by lecturing. 

Collier (7) was also able to show in his study using 

the note-test method of teaching that students in lower 

ability levels, as defined by his criteria, required more 

guidance through lecturing than did students of higher 

ability. 

The present study utilizing the note-test method of 

teaching helped to suggest the optimum levels of lecturing 

since it was a method of teaching involving less lecturing, 

but it did not abandon the lecture completely. It allowed 

a great deal, of freedom to the student in selecting the 

level of achievement but provided sufficient guidance in 

relation to subject matter content and time requirements. 
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CHAPTER III 

COLLECTION AND TREATMENT OF THE DATA 

Procedures for Collection of the Data 

The collection of information for this study began on 

registration day for the 1974-1975 school year at the Indi-

ana College of Mortuary Science in Indianapolis, Indiana. 

The number of students who enrolled was sixty. 

For the purpose of this study, it was necessary to have 

two classes of introductory microbiology. One of the 

classes met for instruction at eight o'clock in the morning 

on Monday, Wednesday, and Friday for two academic quarters 

(approximately six months). The other class met at eleven 

o'clock in the morning on Monday, Wednesday, and Friday for 

the same two academic cfuairteirs. 

The experimental design used for this study required 

that a random procedure should determine which class was 

taught by an experimental note-test method of material 

presentation and which class should be taught by a tradi-

tional lecture method. The class meeting at eleven o'clock 

was determined to be the experimental class, while the class 

meeting at eight o'clock was determined to be the class 

taught by a traditional lecture method. This latter class 

was designated the control group. 

26 
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The experimental design utilized in this study also 

required that students should be randomly assigned into each 

of the microbiology classes (1). The following procedure 

was used for randomly assigning each student into a micro-, 

biology class. The last names of the sixty students who 

enrolled, were alphabetized and placed in numerical order. 

A total of thirty, two-digit, numbers were randomly selected 

from a table of random numbers. These numbers were then 

used for assigning students to the experimental class. 

Students whose last names on the numerical, alphabetized 

list corresponded to each of the thirty two-digit random 

numbers were assigned to the class taught utilizing an 

experimental note-test method. The remaining thirty stu-

dents were assigned to the class taught by a traditional 

lecture method. 

The two classes were taught by the same instructor and 

the same textbook was used in each class; the method of 

material presentation was different, however. 

In order to present more clearly the detailed informa-

tion used in completing this study, supplementary materials 

have been placed in the appendices. Appendix A describes, 

in a general way, how available class hours were used. 

Appendix B contains an outline of the material presented in 

conjunction with textbook chapters (19). Appendix C com-

pares the two methods of teaching as to similarities and 

differences. Appendix D describes a period-by-period 
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sequence of events in each of the classes. Appendix E 

contains a description of the note-test method of teaching 

as used by Walter S. Trahanovsky. 

Description of Instruments Used 
for Collecting the Data 

Instruments used for collection of data were as follows. 

"*"* Tk e Conferenc.e of Funeral Service Examining Boards 

—'S. fcional Examination in Microbiology. Form NBE 16, 

19_73, which is an objective examination consisting 

of multiple-choice, true-or-false, and matching 

test items. It is given once a year to all indi-

viduals who expect to practice in the funeral 

service profession in any one of several states. It 

is not required by all states nor is it accepted by 

all states for the purpose of licensing in those 

states. It is given as one section of a composite 

test totaling seven hundred questions in seven 

areas of expertise including anatomy, pathology, 

chemistry, microbiology, restorative arts, mortuary 

administration, embalming, and mortuary law. 

2. The Hand Scale of Attitudes Toward MicrobioloT7 as 

Colleqe Course, a forty-five item scale which was 

developed by J. A. Hand (8) for the purpose of 

studying student attitudes toward any college course. 

Five hundred and eighty-six college students were 

used in constructing the scale. Hand reports a 
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3. 

reliability coefficient of .92 based on a sample of 

one hundred students. 

Five one hundred-point, teacher-constructed examina-

tions utilizing multiple-choice, true-or-false and 

matching test items. An item analysis and the 

application of the Kuder-Richardson Formula Twenty 

(K-R 20) was used to obtain an estimate of relia-

bility of each test in the series used in each 

class. Those coefficients are listed in Table I. 

TABLE I 

RELIABILITY COEFFICIENTS FOR TEACHER-CONSTRUCTED 
TESTS AS DETERMINED BY APPLICATION OF THE 
KUDER-RICHARDSON FORMULA TWENTY (K-R 20) 

Eight O'Clock Class Eleven O'clock Class 
Test Items K-R 20 Test Items K-R 20 

1 48 .8330 1 48 .7932 
2 60 .8628 2 60 .7555 
3 100 .8704 3 100 .7748 
4 47 .8320 4 47 .8082 
5 42 .8214 5 42 .7152 

The correlation coefficients listed in Table I are 

dications of test reliability based on internal character-

istics of the test and are calculated from student responses 

to individual test items. It can be shewn that the relia-

bility depends on the average correlations among items and 
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the number of items (15, p. 194). It can also be shown that 

the K-R 20 formula can be used to calculate the reliability 

of a test containing any number of items (15, p. 196). 

The coefficients calculated for the eleven o'clock 

(experimental) class are numerically less than those calcu-

lated for the eight o'clock class on the same set of examina-

tions. These slight fluctuations in numerical values 

apparently resulted from the fact that there were a number 

of items on each test that were answered correctly by a 

large proportion of the students. The number of students 

answering correctly on those items was greater in the eight 

o'clock class than in the eleven o'clock (experimental) 

class. 

In addition to the calculation of the reliability 

coefficients, there was an attempt made to establish 

content-validity. This was accomplished by having the Dean 

of the Indiana College of Mortuary Science examine the test 

items for validity. He holds advanced degrees in biology 

and has taught biology for a number of years. 

Procedures for the Treatment of the Data 

After each student had completed a test utilizing one 

of the instruments of the study, the test was graded and the 

answer to each question was converted to a standard IBM 

answer sheet. These IBM answer sheets were then put through 

an IBM 12 30 Optical Mark Scoring Reader for electronic 
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scoring. The scores were printed, by the machine, on the 

answer sheets. These scores were checked against the 

original test items in order to insure accuracy in the 

scores. Any errors were corrected, and an IBM Card Punch 

Unit was used to punch one standard, eighty-column card for 

each of the answer sheets. The scores from the cards are 

reported in Table II and Table III. Table IV presents means 

and standard deviations for all variables used in the multi-

variate analysis of covariance. The information on the 

cards was then passed into a Digital Equipment Company 

PDP-10 computer for the completion of the various statistical 

procedures. Specifically, the Statistical Package for the 

Social Sciences (SPSS) One-Way Multivariate Analysis of Co-

variance, Version 6.02B, was used (14). 

In order to facilitate the interpretation of the sta-

tistical treatments, hypotheses were restated as follows. 

1. There is no significant difference between the 

scores obtained by students taught by an experi-

mental note-test method and the scores obtained by 

students taught by a traditional lecture method on 

the Conference of Funeral Service Examining.Boards 

National Examination in Microbiology, Form NBE--16, 

1973. 

2. There is no significant difference between the 

scores obtained by students taught by an experi-

mental note—test method and the scores obtained by 
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TABLE II 

SCORES OF THE CONTROL GROUP ON ALL VARIABLES 
USED IN THE ANALYSIS OF COVARIANCE 

Student 
Number 

Pre-Test Score 
Conference 
Examination 

Post-Test Score 
Conference 
Examination 

Composite Score 
Teacher-

Constructed 
Tests 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

Mean 

Standard 
Deviation 

54 
53 
57 
63 
47 
52 
52 
48 
57 
49 
62 
37 
59 
49 
46 
69 
49 
65 
54 
34 
59 
52 
44 
67 
47 
46 
44 
67 
57 
64 

5 3 . 4 3 

10.88 

80 
59 
85 
80 
82 
74 
72 
77 
71 
50 
77 
65 
78 
88 
64 
86 
88 
85 
85 
72 
85 
63 
81 
85 
68 
50 
78 
89 
87 
83 

7 6 . 2 3 

257 
179 
249 
247 
262 
232 
219 
219 
211 
201 
261 
215 
268 
270 
207 
264 
251 
280 
264 
198 
2 34 
182 
244 
253 
224 
182 
208 
284 
255 
248 

2 3 5 . 6 0 

3 0 . 1 0 8 . 7 8 
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TABLE III 

SCORES OF THE EXPERIMENTAL GROUP ON ALL VARIABLES 
USED IN THE ANALYSIS OF COVARIANCE 

Student 
Number 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

Pre-Test Score 
Conference 
Examination 

56 
59 
66 
46 
47 
63 
56 
56 
60 
53 
46 
58 
60 
43 
52 
60 
57 
40 
48 
68 
45 
55 
53 
56 
70 
39 
52 
63 
52 
67 

Post-Test Score 
Conference 
Examination 

76 
78 
80 
71 
83 
83 
90 
75 
82 
81 
66 
72 
87 
76 
73 
85 
85 
65 
84 
82 
81 
82 
88 
84 
83 
81 
75 
80 
76 
80 

Composite Score 
Teacher-

Constructed 
Tests 

257 
251 
270 
221 
271 
260 
278 
218 
282 
244 
234 
241 
287 
267 
207 
255 
239 
207 
232 
244 
252 
242 
270 
247 
252 
234 
225 
260 
223 
264 

Mean 

Standard 
Deviation 

5 4 . 7 8 7 9 . 4 7 2 4 7 . 7 7 

6.00 21 . 30 8.16 



34 

TABLE IV 

ARITHMETIC MEANS AND STANDARD DEVIATIONS 
OF ALL VARIABLES USED IN THE ANALYSIS 

OF COVARIANCE 

Group Means Standard 
Deviations 

Control 

(Number of Students—30) 

Pre-Test Conference 
Examination 

Post-Test Conference 
Examination 

Teacher-Cons trueted 
Composite Tests 

53.43 

76.23 

235.60 

10.88 

30.10 

8.78 

Experimental 

(Number of Students—30) 

Pre-Test Conference 
Examination 

Post-Test Conference 
Examination 

Teacher-Constructed 
Composite Tests 

54.87 

79.47 

247.77 

6 .00 

21. 30 

8.16 

3. 

students taught by a traditional lecture method on 

the total of five teacher-constructed, objective 

examinations. 

There is no significant difference between the 

scores of students taught by an experimental 
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note-test method and the scores obtained by students 

taught by a traditional lecture method on the Hand 

Scale o_f Attitudes Toward Microbiology as a College 

Course. 

The 0.05 level of significance was used for the level 

of significance required for rejection of the hypotheses of 

no difference. 

In order to analyze the data using the one—way multi-

variate analysis of covariance, scores on each of the 

following criteria were obtained for each student in both 

classes: 

1. The score on the Conference of Funeral Service 

Examining Boards National Examination in Micro-

biology, Form NBE—16. 1973, when given as a 

pre-test during the first week of classes; 

2. The score on the Conference of Funeral Service 

Examining Boards National Examination in Micro-

biology, Form NBE—16, 1973, when given as a 

post-test during the last week of classes; 

3. The score on the Hand Scale of Attitudes Toward 

Microbiology as a College Course obtained during 

the last week of classes; and 

4. The total score on five teacher-constructed, one 

hundred—point objective examinations consisting of 

multiple-choice, true-or-false, and matching test 

items, obtained by administering individual tests 
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to students in both groups at various intervals 

throughout the time that classes were in session. 

These scores were weighted for classroom purposes 

to total one hundred points each, but each test did 

not contain one hundred items. 

Application of the one-way multivariate analysis of 

covariance requires the use of at least one independent 

variable by which the outcome of achievement may be predicted 

on one or more dependent variables. The procedure allows 

control of experimental variables, statistically, when it is 

not feasible to control them experimentally (12, p. 317; 13, 

p. 363; 22, p. 752). The score obtained for each student on 

tlle c.Pnferenc.f- Funeral Service Examining Boards National 

Examination in Microbiology. Form NBE—16, 1973, when given 

as a pre-test, was used as a covariate. These scores are 

listed in Tables II and III. Table II presents the scores 

of each student in the class taught by a traditional lecture 

method, the control group in this study. Table III presents 

the scores of each student in the class taught by a note-

test method, the experimental group in this study. 

Other scores recorded in Table II and Table III were 

used as final criterion scores, including 

1. The total score of each student on five, one 

hundred-point objective tests consisting of 

multiple-choice, true—or—false, and matching test 

items. This series of tests was given to each 
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student in each class at intervals throughout the 

period of this study. 

2. The score on the Conference of Funeral Service 

Examining' Boards Nationa 1 Examination in Micro— 

kiologY./ Form NBE 16, 1973, when given as a 

post-test at the end of the course. 

An examination of Table II indicates that the range of 

scores on the pre-test was from a low of thirty-four to a 

high of sixty-nine. This indicates that there was a varia-

tion in the amount of knowledge possessed by the students 

when the course began. The final criteria were adjusted by 

the multivariate analysis of covariance technique to account 

for or to control for this initial variation. It was 

pointed out earlier in this report that one advantage in 

using the analysis of covariance technique is that it 

provides a means of statistical control when experimental 

control is not feasible. 

An examination of Table II shows also that the range in 

scores on the post-test was from a low of fifty to a high 

of exghty-nine, and the range of scores on the composite of 

five teacher-constructed tests were from a low of 179 points 

to a high of 284 points. 

An examination of Table III indicates the range of 

scores on the pre-test for the experimental group to be from 

a low of thirty-nine to a high of seventy. The range of 

scores for the experimental group on the post-test was from 
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a low of sixty-five to a high of ninety and the range on the 

composite of five teacher-constructed tests was from a low 

of 207 to a high of 287. 

Several assumptions must be met in order to use the 

multivariate analysis of covariance technique. One such 

assumption is that of homogeneity of variance, but when 

comparisons are made between groups of equal size, the 

analysis of covariance is robust to this assumption and it 

is not necessary to subject the data to empirical testing 

(10, p. 143). In this study, the two groups were each 

composed of thirty students; therefore, no test to estab-

lish homogeneity of variance was conducted. 

Another assumption that must be met in using the multi-

variate analysis of covariance technique is that the various 

comparison groups must possess parallel regression planes. 

This assumption must be met even with groups of the same 

size. Therefore, it is important to test this assumption 

(10, p. 143). The null hypothesis tested is that the re-

gression planes are parallel. The test of parallelism in 

this study yielded an F2t 55 value equal to .8845 with an 

associated probability less than .4188. Since this value 

exceeds .05, the null hypothesis was not rejected; therefore, 

the regression planes are parallel and the assumption is met. 

In order for a covariate to be of any practical impor-

tance, the degree of relationship must be at least moderate 

in magnitude. The null hypothesis used in this study was 
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that there is no significant relationship between the 

covariate and the two dependent measures. In testing for 

the degree of relationship, an F2/ 5 6 value of 10.14 was 

obtained. Since the probability associated with this F 

value is .0002, which does not exceed .05, the null hy-

pothesis of no relationship was rejected. This preliminary 

test was to determine the degree of relationship between the 

pre-test on the Conference of Funeral Service Examining 

Boards National Examination in Microbiology, Form NBE 16, 

1973 when given as a pre-test, the same test when given as 

a post—test, and the total of five teacher—constructed, 

objective examinations. If a degree of relationship cannot 

be established between the covariate (in this study, the 

pre-test mentioned above) and the dependent measures (the 

post-test and composite tests mentioned above), then the 

multivariate analysis of covariance is an inappropriate 

analytical procedure. This data is presented in Table V. 

In this study, the null hypothesis was rejected, and a 

relationship was shown to exist. For the analysis of co-

variance that follows, the correlation between the two 

adjusted dependent measures (the post—test and the composite 

tests) is .7316. This value indicates a fairly high degree 

of correlation and suggests that the two measures are mea-

suring the same attribute, that of achievement. 

In the multivariate analysis of covariance, an F value 

of 1.4068 and a corresponding probability of .2535 was 
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obtained. This value exceeded the .05 level of significance 

and the null hypothesis of no group differences in adjusted 

mean vectors was not rejected. This information indicates 

that since the null hypothesis of no group differences was 

not rejected, there is no significant difference in the 

scores achieved by either of the two groups of students after 

having been taught by two different teaching methods. 

This information is presented in Table VI. The uni-

variate information is presented in Table VI. The univari-

ate information is presented in Table VII. since the 

multivariate hypothesis was not rejected, the univariate 

information was not interpreted. 

In Table VI, the test of significance was a comparison 

between the experimental group post-test and composite test 

scores compared to the control group post-test and composite 

test scores for main effects. The obtained F value exceeded 

the level of significance and indicated no significance 

difference between the scores obtained from each group of 

students being taught by different teaching methods. 

Since the multivariate analysis reported in Table VI 

did not detect any significant differences, the univariate 

analysis reported in Table VII was not interpreted but is 

reported here for sake of completeness. 

At the end of the two academic quarter study periods, 

an attitude scale known as the Hand Scale of Attitudes 

Toward Microbiology as a_ College Course was administered to 
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TABLE VI 

ANALYSIS OF COVARIANCE SOURCE TABLE—MULTIVARIATE 
COMPARISON OP THE EXPERIMENTAL GROUP AND THE 

CONTROL GROUP SCORES ON THE CONFERENCE 
EXAMINATION POST-TEST AND THE TEACHER-

CONSTRUCTED COMPOSITE TESTS 

Hypothesis Mean Square 

Source Conference 
Examination 
Post-Test 

Teacher-
Constructed 
Composite 

Tests 

F2, 56 P Less 
Than 

DF 

Mean 

Conference 
Examination 
Post-Test 201.641 1 

Teacher-
Constructed 
Composite 
Tests 478.348 1134.78 1 

Group 

Conference; 
Examination 
Post-Test 98.9420 1 

Teacher-
Constructed 
Composite 
Tests 380.266 1461.48 1.4068* .2535 1 

Error 

Conference 
Examination 
Post-Test 63.2919 56 

Teacher-
Constructed 
Composite 
Tests 131.498 510.375 56 

Not significant univariate analysis not interpreted. 
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TABLE VII 

ANALYSIS OF COVARIANCE SOURCE TABLE—UNIVARIATE 
COMPARISON OF THE EXPERIMENTAL GROUP AND THE 

CONTROL GROUP SCORES ON THE CONFERENCE 
EXAMINATION POST-TEST AND THE TEACHER-

CONSTRUCTED COMPOSITE TESTS 

Source 
Conference 
Examination 
Post-Test 

Teacher-
Constructed 
Composite 

Tests 

F P Less 
Than 

Group 

Conference 
Examination 
Post-Test 98.9420 1.56 .2163 

Teacher-
Constructed 
Composite 
Tests 380.266 1461.48 2.86 .0961 

both groups of students involved in the study. This was 

done in order to determine if there was a difference in the 

attitudes of the students toward the respective microbiology 

course to which they were assigned. The statistical data 

for that analysis are reported in Table VIII. A comparison 

between the attitude scale scores of the two groups produced 

a n Fl, 57 v a l u e of .067 with an associated probability level 

of .999. Since .999 is larger than the .05 level of sig-

nificance, the null hypothesis was not rejected. This 

failure to reject the null hypothesis indicated that there 

was no significant difference in the attitudes of the 
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TABLE VIII 

ANALYSIS OF COVARIANCE SOURCE TABLE: COMPARISON 
OF THE EXPERIMENTAL GROUP AND THE CONTROL GROUP 

ON THE HAND SCALE OF ATTITUDES 

Source of 
Variation 

Sum of 
Squares 

Fl, 57 DF P Less 
Than 

Group 56.071 .067* 1 .999 

Error 833.019 57 

*Not significant. 

students in either of the two groups toward their respective 

microbiology course and the method by which it was taught. 

Table IX and Table X present the actual scores of the 

students on the attitude scale. Table XI presents the mean 

and standard deviations for the two sets of scores. 
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TABLE IX 

SCORES OF THE CONTROL GROUP ON THE ATTITUDE SCALE 
AT THE END OF THE COURSE 

Student Score Student Score 
Number Number 

Score 

1 67.3 16 92.5 

2 86.1 17 56.2 

3 71.6 18 55.1 

4 -08.6 19 88.5 

5 27.7 20 62.6 

6 56.2 21 50.5 

7 47.0 22 58.1 

8 35.9 23 91.3 

9 24.2 24 16. 3 

10 -16.9 25 19.3 

11 75.8 26 43.0 

12 80.6 27 11.1 

13 33.2 28 57.5 

14 35.8 29 33.6 

1 5 

42.8 
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TABLE X 

SCORES OF THE EXPERIMENTAL GROUP ON THE ATTITUDE SCALE 
AT THE END OF THE COURSE 

Student Score Student Score 
Number Number 

Score 

1 70.2 16 92.5 

2 32.0 17 39.4 

3 83.6 18 -09.3 

4 16. 3 19 74.7 

5 59.4 20 85.8 

6 32.2 21 42.7 

7 48.5 22 40.8 

8 50.5 23 26.9 

9 45.0 24 92.0 

10 49.9 25 47.9 

11 49.9 26 73.0 

12 57.1 27 -29.2 

13 55.3 28 -04.7 

14 11.4 29 65 4 

15 57.2 30 28.1 
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TABLE XI 

ARITHMETIC MEANS AND STANDARD DEVIATIONS 
ON THE ATTITUDE SCALE 

Group Number Mean Standard 
Deviation 

Control 29 48.10 28.41 

Experimental 30 46.05 29.29 
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CHAPTER IV 

FINDINGS, CONCLUSIONS, IMPLICATIONS, 

SUMMARY, AND RECOMMENDATIONS 

This chapter presents a discussion of the findings of 

the study, the conclusions drawn from the findings, and the 

possible implications of those findings. Also, there is a 

summary of the study and recommendations for possible 

studies that might be carried out in the future. 

Findings and Conclusions 

Based on the data and statistical analyses, the follow-

ing findings were revealed; 

1. When the criterion of achievement was the Confer-

ence of Funeral Service Examining Boards National 

Examination in Microbiology. Form NBE—16, 1973, 

students taught by a note-test method did not score 

significantly higher than did students taught by a 

traditional lecture method? 

2. When the criterion of achievement was the total of 

five teacher-constructed, objective examinations, 

students taught by a note-test method did not score 

significantly higher than did students taught by a 

traditional lecture method; and 

50 



51 

3. When the criterion used to measure student atti-

tudes was the Hand Seale of Attitudes Toward 

Microbiology as a College Course, students taught 

by a note-test method did not score significantly-

higher than did students taught by a traditional 

lecture method. 

As was noted in Chapter XI, a number of studies such 

as those by Eckert and Neale (2), Ulrich and Pray (7), 

Harnett and Stewart (3), Parsons (5), and Lewis (4) have 

shown that the substitution of independent study methods for 

all or part of the lecture time has produced either no sig-

nificant differences or improvement when achievement was the 

criterion. Studies by Trahanovsky (6) and Collier (1) 

indicated that there might have been improved attitudes on 

the part of the students when they were taught by a note-test 

method which utilizes a certain amount of independent study. 

In the present study, attitude did not appear to be signifi-

cantly affected by the substitution of-the note-test method 

for a traditional lecture method. 

The group of students utilized in this investigation 

were enrolled in a course preparing them to be morticians. 

The course is a one-year (twelve-month) program rather than 

the usual nine-month academic term. The program leads to 

eventual licensing to practice mortuary science. The number 

and sequence of courses is prescribed by the state licensing 

boards for morticians and embalmers. Microbiology is only 
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one of several courses that are required. In many instances, 

the students expressed dissatisfaction with the necessity 

for taking microbiology and professed a lack of interest in 

the subject. These negative reactions may have served to 

offset any positive gains on the attitude scale which was 

administered at the completion of the microbiology course. 

Implications 

The implications for the findings of this study appear 

to indicate that while the note-test method was not superior 

to the traditional lecture method in relation to achievement 

or attitude on the part of the students, it might be con-

sidered useful by some instructors for the following reasons: 

1. The amount of time devoted to preparation for class 

is reduced after the initial preparation of notes 

and outlines; 

2. The amount of in-class time devoted to lecturing 

is reduced and can be devoted to discussion or 

other activity; and 

3. The weekly quizzes can be used to the total exclu-

sion of major examinations for evaluation of student 

achievement in a class. 

The following positive comments by students in the 

class taught by the note-test method imply that the method 

did have a positive effect on some students, even though it 

was not measurable, overall, by the attitude scale: 
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1. The prepared notes and outlines were to-the-point 

and it was not necessary for the students to devote 

a lot of out-of-class time to studying other source 

material in order to prepare for major tests; 

2. The periodic quizzes forced the students to keep 

up-to-date and forced them to study regularly? 

3. The students did not have to spend all of their 

in-class time taking notes but could spend the time 

listening and asking questions in order to clarify 

questionable or difficult points; and 

4. The outlines and notes were readily available later, 

after the completion of the course, and could be 

used for study when preparing for examinations in 

other areas of study or for the final licensing 

examinations. 

The following factors, prevalent in the class taught by 

a note-test method, may have been responsible for the above 

positive effects: 

1. Students were provided with materials which 

assisted in allowing the students to meet course 

objectives; 

2. Students were allowed a great deal of time to ask 

questions concerning difficult material; 

3. Feedback was provided for students by discussing 

the quizzes immediately after completion of them; 

and 
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4. Students were required to do out-of-class prepara-

tion before discussing related material in class. 

This may have resulted in more familiarity with 

class discussion topics and more active student 

involvement. 

In discussing the implications of this study, it should 

be noted that some students in both the experimental and the 

control groups belonged to families associated with the 

funeral service profession. Other students in both groups 

did not have this association with the profession. While 

the students were randomly assigned to each study group, the 

results of the study may have been influenced within each 

study group by the fact that fifty per cent of the students 

had previous association with the profession; for example, 

it was not possible to determine how much time was required 

for out-of-class study by students in either group. It may 

have been that students from funeral service backgrounds did 

not have to study as much as did other students. Also, the 

note-test method or the traditional lecture method may have 

been more effective for these students. Either method also 

might have been more effective in producing no significant 

differences in achievement for students not having funeral 

service professional backgrounds in either class. Indica-

tions from studies cited previously are that students of 

high ability do better when taught by methods allowing more 

freedom and independent study. It may be of interest to 
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investigate the influence of ability, funeral service asso-

ciation, and the note-test method of teaching on achievement 

in a future investigation. 

Summary-

Two groups of students were randomly assigned to two 

different microbiology classes at the Indiana College of 

Mortuary Science. One class was taught using a traditional 

lecture method, and the other was taught using a note-test 

method of material presentation. This was done in order to 

determine if either of the teaching methods was better when 

student achievement and attitudes were the criteria. 

The two classes were taught by the same instructor for 

a period of two academic quarters (approximately six months). 

One of the classes met for one-hour sessions at eight o'clock 

on Monday, Wednesday, and Friday. The second class met at 

eleven o'clock on Monday, Wednesday, and Friday. It was 

assumed that this difference in class meeting time had no 

significant effect on the outcome of the study. The class 

which was taught at eight o'clock was designated the control 

group class and was taught by a traditional lecture method. 

The eleven o'clock class was designated the experimental 

group class and was taught using a note-test method of 

teaching. Each of the two classes was composed of thirty 

students. 
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At the beginning of the study, each student in both 

classes was given a pre-test of the Conference of Funeral 

Service Examining Boards National Examination in Microbiology, 

Form NBE 161 1973. This was used as a covariate or inde-

pendent variable in the subsequent analysis of covariance. 

Other scores obtained included a post-test score on the 

Conference of Funeral Service Examining Boards National 

Examination in Microbiology, Form NBE—JL6, 1973, the com-

posite score on five teacher-constructed, objective examina-

tions which were given at intervals throughout the study 

period, and a score on the Hand Scale of Attitudes Toward 

Microbiology as_ a. College Course when given at the end of 

the course. 

The purposes of the study, together with comments, 

are 

1. To determine the relative effectiveness of the 

note-test method of teaching general introductory 

microbiology on student achievement. 

The achievement of each student in the course was 

measured by two criteria: the total score on five teacher-

constructed, multiple-choice, objective, examinations and 

the score of each student on the Conference of Funeral 

Service Examining Boards National Examination in Microbi-

ology, Form NBE 16, 1973. On each criterion, the overall 

mean score for the experimental group was not significantly 

higher, statistically, than was the overall mean score for 
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the control group. The mean score for the experimental 

group on the composite of the five teacher-constructed tests 

was 247.77, while the control group mean score was 235.60. 

The mean score for the control group when measured by 

the Conference of Funeral Service Examining Boards National 

Examination in Mibrobiology Form NBE—16, 1973, increased 

from 53.43 on the pre-test to a mean of 76.2 3 on the post-

test. The experimental group mean score on the latter 

measure increased from 54.87 on the pre-test to 79.47 on the 

post-test. By means of the one-way multivariate analysis of 

covariance it was determined that there was no significance 

difference in the groups on either of the two achievement 

measures. 

2. To determine the relative effectiveness of the 

note-test method and a traditional lecture method 

of teaching general introductory microbiology on 

student attitudes toward their respective micro-

biology course. 

The mean scores at the end of the course on the Hand 

Scale of Attitudes Toward Microbiology as _a College Course 

were 48.10 for the control group and 46.05 for the experi-

mental group. These differences were not significant at 

the .05 level. Since no pre-test measure of student atti-

tudes was administered, it was not feasible to make the same 

types of hypotheses concerning this criterion as were made 

with respect to the other criteria. 
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Recommendations for Further Study 

The following recommendations for further study are 

offered together with the reason or reasons for those 

recommendations. 

1. Studies of this type should be attempted at insti-

tutions having larger enrollments than the one used 

in this study. Results from further studies would 

serve to increase or decrease the meaningfulness of 

results in the present study, which would in turn, 

increase or decrease the validity of using the 

note-test method as a viable and useful method of 

teaching general introductory microbiology in 

various settings; 

2. Further studies of this type should be done by 

other instructors at other institutions (colleges 

and universities or mortuary colleges) and at the 

same institution where this study was done 

(Indiana College of Mortuary Science), in order to 

reduce the possible effect of instructor performance 

on the students' performance under the two methods. 

3. Further studies should be conducted concerning the 

attitudes of mortuary science students toward 

introductory microbiology to determine what factors 

may be conducive to the nurturing of high positive 

attitudes. Those attitude studies would assist 
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instructors in bringing about positive attitude 

formation in the classroom. 

4. Studies should be attempted in which the note-test 

method of teaching is integrated with other teaching 

techniques or approaches. These might include using 

the note-test method part-time with audio-tutorial 

methods, with open-classroom materials and methods, 

et cetera. The purpose would be to determine the 

best combination of methods and materials to achieve 

better learning and better attitudes on the part of 

both the instructors and the students. 

5. The note-test method of teaching should be compared 

in controlled experiments with other teaching 

methods being used in other classrooms. For 

example, complete audio-tutorial methods might be 

compared with note-tests methods or ERAT (electronic 

response-audio-tutorial) methods might be compared 

with note-test methods. 

6. A study of student attitudes might be attempted in 

schools where introductory microbiology is taught 

over a longer period of time. An attitude scale 

could be given after a period of time, the teaching 

methods changed, the attitude scale given again and 

comparisons made regarding attitude changes under 

different methods of teaching and over a longer 

period of time. 
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APPENDIX A 

AN ACCOUNT OF WAYS THE SIXTY-NINE 

PERIODS WERE UTILIZED 

Number of Periods Activity 

1 Pre-Test: Conference of Funeral 
Service Examining Boards National 
Examination in Microbiology, Form 
NBE-16, 1973. 

59 Consideration of the course content 
fifteen sections or units. 

5 Major examinations including four 
one hundred-point objective tests 
and one one hundred-point quarter 
final examination. 

1 Hand Scale of Attitudes Toward 
Microbiology as a College Course. 

I Post-Test: Conference of Funeral 
Service Examining Boards National 
Examination in Microbiology, Form 
NBE—16, 1973. 
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APPENDIX B 

CONTENT OF THE SECTIONS COMPRISING THE 

MICROBIOLOGY COURSE 

Sections Chapters 
in Text 

Titles of Chapters 
in Text 

Page 
Numbers 

4 

5 

2 and 3 

2 and 3 

4, 5, 6, 
7, 8 and 

9 

10 

Microbiology: Definition 3-9 
and Dimension 

The Basic Unit 10-30 
The Bacterial Cell 10-30 

The Basic Unit 10-30 
The Bacterial Cell 10-30 

The Bacterial Cell 21-30 

Methods of Studying 
Microbes: Visualization 31-38 

Bacteria: Biologic 
Needs 39-42 

Methods of Studying 
Microbes: Cultivation 43-53 

Bacteria: Biological 
Activities 54-60 

Methods of Studying 
Microbes: Bichemical 
Tests, Animal Inoculation 61-66 

Specimen Collection 67-74 

Microbes and Disease 75-86 
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Sections Chapters Titles of Chapters Page 
in Text in Text Numbers 

7 15, 16 Physical Agents in 129-135 
Sterilization 

Chemical Agents in 
Sterilization 136-154 

Practical Techniques in 
Sterilization 155-165 

8 11, 12, The Body's Defense 87-91 
13 and 
14 Immunology 92-107 

Methods of Studying 
Microbes: Immunologic 
Reactions 108-118 

Allergy 119-128 

9 18 and The Gram-Positive Cocci 166-179 
19 

The Gram-Negative Cocci 180-189 

10 20, 21, The Aerobic Gram-Positive 
22, 23, Bacilli 190-195 
24, 25, 
and 26 The Anaerobic Gram-

Positive Bacilli 196-201 

The Gram-Negative Bacilli 202-214 

The Small Gram-Negative 

Bacilli 215-225 

The Acid-Fast Bacteria 226-235 

Miscellaneous Microbes 241-2 51 

The Spiral Microorganisms 241-251 
27 The Rickettsiae 252-256 

I2 3 0 Fungi: Medical Mycology 301-316 
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Sections Chapters 
in Text 

Titles of Chapters 
in Text 

Page 
Numbers 

13 28 The Viruses and Bedsoniae 257-273 

14 29 Viral and Bedsonial 
Diseases 276-300 

15 31 Animal Parasites: 
Medical Parasitology 317-342 



APPENDIX C 

A COMPARISON OF THE NOTE-TEST SYSTEM WITH THE 

TRADITIONAL LECTURE SYSTEM 

How They Are Alike 

1. The same textbook was used in both classes. 

2. The same content was considered in both classes. 

3. The same type of laboratory experiences was given in 
both classes. 

4. The same instructor taught both classes. 

5. Lecturing by the instructor was done in both classes 
but the amount of lecturing time was less in the 
experimental class. 

6. Any demonstrations, movies, overhead projections, or 
other types of media used in one class during lecture 
time was used in the other class during lecture time. 

7. Both classes were given the Conference of Funeral 
Service Boards National Examination in Microbiology, 
Form NBE—1*6, 197 3, as a pre-test and as a post-test. 

8. Both classes received the same five teacher-constructed 
objective examinations. 

9. Both classes were given the Hand Scale of Attitudes 
Toward Microbiology as _a College Course during the 
final week for the purpose of determining attitudes 
toward microbiology. 

10. Assignment of problems and definitions was the same 
in both classes. 

How They Are Different 

1. Approximately three times as much lecture time was used 
in the traditional lecture class as in the note-test 
class. 
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2. At least one-third of the total class time in the note-
test class was used for the consideration of student 
questions. 

3. Pre-class study was a must for the students in the 
note-test class but not necessarily for the students in 
the traditional lecture class. 

4. Assignments in the note-test class were due before 
discussing the related material in class, but assign-
ments were not due in the traditional class until the 
last day of consideration of the related material in 
the classroom. 

5. Independent study was necessary to a much greater 
extent in the note-test class because the lecture time 
for the note-test class was much less than for students 
in the traditional lecture class and because pre-study 
was necessary in the note-test class in order to com-
plete written assignments. 

6. Mimeographed lecture notes were provided to students of 
the note-test class several days prior to consideration 
of the material in class. The lecture notes were not 
given to students in the traditional lecture class by 
the instructor but were used by the instructor as a 
guide. 

7. Students of the note-test class were given a short 
answer objective examination after consideration of each 
section of material comprising the course. Students in 
the traditional lecture class were not given these 
examinations; the time was used for lecturing. 

8. Students of the note-test class were more actively 
involved in the operation of the class than those 
students in the traditional lecture class. 



APPENDIX D 

PERIOD-BY-PERIOD COMPARISON OF ACTIVITIES IN 

NOTE-TEST CLASS WITH ACTIVITIES IN 

TRADITIONAL LECTURE CLASS 

Period Note-Test Class Lecture Class 

Administered the Confer-
ence of Fundral Service 
Examining Boards Nation-
al Examination in Micro-
biology, Form NBE—16, 
1973. 

Orientation to Micro-
biology. 

Orientation; distribute 
definition sheets for 
section #1. 

Collect definition 
sheets on section #1; 
lecture highlights of 
section #1. 

Question-and-answer 
session on section #1 
material. 

Quiz #1; discuss quiz; 
distribute definitions 
for section #2. 

Same. 

Same. 

Same. 

Begin lecture on sec-
tion #1. 

Section #1 lecture 
continued. 

Complete lecture on 
section #1 material; 
collect definition 
sheets for section #1; 
distribute sheets for 
section #2. 
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Period Note-Test Class Lecture Class 

Collect definition 
sheets on section #2; 
lecture highlights of 
section #2. 

Begin lecture on 
section #2. 

8 Question-and-answer 
session on section #2 
material. 

Section #2 lecture 
continued. 

10 

Quiz #2; discuss quiz; 
distribute definition 
sheets for section #3. 

Collect definitions for 
section #3; lecture 
highlights on section 
#3. 

Complete lecture on 
section #2; collect 
definition sheets for 
section #2; distribute 
definition sheets for 
section #3. 

Begin lecture on 
section #3. 

11 Question-and-answer 
session on section #3 
material. 

Section #3 lecture 
continued. 

12 

13 

Quiz #3? discuss quiz; 
distribute definition 
sheets for section #4. 

Collect definition 
sheets on section #4; 
lecture highlights on 
section #4. 

Complete lecture on 
section #3; collect 
definition sheets for 
section #3; distribute 
definition sheets for 
section #4. 

Begin lecture on 
section #4. 

14 

15 

Question-and-answer 
session on section #4. 

Major examination; 100 
point test on material 
to this point; distrib-
ute definition sheets 
for section #5. 

Complete lecture on 
section #4. 

Same; collect definition 
sheets on section #4; 
distribute definition 
sheets on section #5. 
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Period Note-Test Class Lecture Class 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

Collect definition 
sheets on section #5; 
lecture highlights on 
section #5. 

Question-and-answer 
session on section #5. 

Quiz #4; discuss quiz. 

Question-and-answer 
session on section #5 
material. 

Distribute definition 
sheets for section #6, 
part 1; lecture high-
lights on section #6, 
part 1. 

Quiz #5; discuss quiz; 
distribute definition 
sheets for section #6, 
part 2. 

Collect definition 
sheets on section #6, 
part 2; lecture high-
lights on section #6, 
part 2. 

Question-and-answer 
session. 

Quiz #6; discuss quiz. 

Major examination; 100 
points on material to 
this point. 

Begin lecture on 
section #5. 

Section #5 lecture 
continued. 

Section #5 lecture 
continued. 

Complete lecture on 
section #5; collect 
definition sheets on 
section #5. 

Distribute definition 
sheets for section #6, 
part 1; begin lecture 
on section #6, part 1. 

Lecture on section #6, 
part 1 continued. 

Complete lecture on 
section #6, part 1; 
distribute definition 
sheets for section #6, 
pa rt 2. 

Begin lecture on 
section #6, part 2. 

Complete lecture on 
section #6, part 2; 
collect definition 
sheets for section #6, 
parts 1 and 2. 

Same. 
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Period Note-Test Class Lecture Class 

26 

27 

28 

29 

30 

31 

32 

33 

Return and discuss the 
examination. 

Distribute definition 
sheets for section #7, 
parts 1 and 2; lecture 
highlights. 

Collect definition 
sheets for section #7, 
parts 1 and 2; quest ion-
and-answer session. 

Quiz #7; distribute 
definition sheets for 
section #7, part 3. 

Lecture highlights on 
section #7, part 3. 

Ques t ion-and-answer 
session. 

Question-and-answer 
session; review for 
quarter final examina-
tion . 

Quarter final examina-
tions; 100 questions 
over all material to 
date in this quarter; 
two hours of time al-
lotted; both classes 
took the same examina-
tion in the same lec-
ture hall. 

Same. 

Same; begin lecture on 
section #7, parts 1 and 
2. 

Lecture on section #7, 
parts 1 and 2. 

Lecture on section #7, 
parts 1 and 2; collect 
definition sheets for 
section #7, parts 1 and 
2; distribute definition 
sheets for section #7, 
part 3. 

Lecture on section #7, 
part 3. 

Lecture on section #7, 
part 3. 

Complete lecture on 
section #7, part 3; 
collect definition sheets 
for section #7, part 3; 
review for quarter final 
examination. 

Same. 
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Period Note-Test Class Lecture Class 

34 

35 

36 

37 

38 

39 

40 

41 

Distribute definition 
sheets for section #8, 
part 1; lecture high-
lights on section #8, 
part 1. 

Question-and-answer 
session on section #8, 
part 1; collect defini-
tion sheets for section 
#8, part 1. 

Distribute definition 
sheets for section #8, 
part 2; question-and-
answer session. 

Collect definition 
sheets on section #8, 
part 2; lecture high-
lights on section #8, 
part 2. 

Question-and-answer 
session. 

Quiz #8; discuss quiz; 
distribute definition 
sheets on section #8, 
pa r t 3. 

Collect definition 
sheets for section #8, 
part 3; lecture high-
lights on section #8, 
part 3. 

Que s t io n-and-ans wer 
session on section #8, 
part 3. 

Same? begin lecture on 
section #8, part 1. 

Lecture on section #8, 
part 1 continued. 

Collect definition 
sheets on section #8, 
part 1; distribute 
definition sheets for 
section #8, part 2; 
lecture on section #8, 
part 1 continued. 

Begin lecture on 
section #8, part 2. 

Lecture on section #8, 
part 2 continued. 

Collect definition 
sheets on section #8, 
part 1; distribute 
definition sheets for 
section #8, part 3; 
begin lecture on sec-
tion #8, part 3. 

Lecture on section #8, 
part 3 continued. 

Lecture on section #8, 
part 3 continued. 
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Period Note-Test Class Lecture Class 

42 

43 

44 

45 

46 

47 

48 

49 

50 

Quiz #9? discuss quiz; 
distribute definition 
sheet on section #9, 
part 1. 

Collect definition 
sheets for section #9, 
part 1? lecture high-
lights on section #9, 
part 1. 

Question-and-answer 
session; distribute 
definition sheets for 
section #9, part 2. 

Quiz #10; discuss quiz; 
lecture highlights on 
section #9, part 2. 

Question-and-answer 
session on section #9, 
part 2. 

Distribute definition 
sheet for section #10; 
lecture highlights on 
section #10. 

Major examination; 100 
point examination on 
material to this point. 

Collect definition 
sheets for section #10; 
lecture highlights on 
section #10. 

Ques tion-and-answer 
session. 

Complete lecture on 
section #8, part 3; 
collect definition 
sheets for section #8, 
part 3. 

Distribute definition 
sheets for section #9, 
part 1; begin lecture 
on section #9, part 1. 

Complete lecture on 
section #9, part 1; 
begin lecture on sec-
tion #9, part 2. 

Lecture on section #9, 
part 2 continued. 

Lecture on section #9, 
part 2 continued. 

Distribute definition 
sheets for section #10; 
lecture on section #10. 

Same. 

Lecture on section #10. 

Lecture on section #10 
continued. 
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Period Note-Test Class Lecture Class 

51 Quiz #11; discuss quiz; 
distribute definition 
sheets on section #11. 

Lecture on section #10 
completed; collect 
definition sheets on 
section #10. Distribute 
definition sheets on 
section #11. 

52 Lecture highlights on 
section #11; collect 
definition sheets on 
section #11. 

Lecture on section #11. 

53 Question-and-answer 
session on section #11. 

Lecture on section #11. 

54 Quiz #12; discuss quiz; 
distribute definition 
sheets for section #12. 

Complete lecture on 
section #11; collect 
definition sheets on 
section #11. 

55 Collect definition 
sheets on section #12; 
lecture highlights on 
section #12. 

Distribute definition 
sheets on section #12; 
begin lecture on sec-
tion #12. 

56 Question-and-answer 
session on section #12. 

Lecture on section #12 
continued. 

57 Quiz #13; discuss quiz; 
distribute definition 
sheets for section #13. 

Lecture on section #12 
completed; collect 
definition sheets on 
section #12. 

58 Collect definition 
sheets for section #13; 
lecture highlights on 
section #13. 

Begin lecture on sec-
tion #13; distribute 
definition sheets for 
section #13. 

59 Question-and-answer 
session on section #13. 

Lecture on section #13 
continued. 

60 Major examination; 100 
points on material to 
date. 

Same. 
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Period Note-Test Class Lecture Class 

61 Distribute definition 
sheet for section #14; 
lecture highlights on 
section #13. 

Same; lecture on 
section #14. 

62 

63 

64 

Qu es ti on-and-answer 
session on section #14. 

Quiz #14; discuss quiz; 
distribute definition 
sheets for section #15. 

Collect definition 
sheet for section #15; 
lecture highlights on 
section #15. 

Lecture on section #14 
continued. 

Lecture on section #14 
completed; collect 
definition sheets for 
section #14. 

Distribute definition 
sheet for section #15; 
begin lecture on sec-
tion #15. 

65 

66 

67 

Question-and-answer 
session on section #15, 

Administered the Hand 
Scale of Attitudes _ 
Toward Microbiology as 
a_ College Course. 

Administered the Confer-
ence of Funeral Service 
Examining Boards Nation-
al Examination in Micro-
biology, Form NBE—16, 
1973. 

Complete lecture on 
section #15; collect 
definition sheets for 
section #15. 

Same. 

Same. 



APPENDIX E 

THE NOTE-TEST METHOD, AS DESCRIBED 

BY WALTER S. TRAHANOVSKY 

Period 1: Before this period the student receives a set of 
mimeographed notes (called a "part") which covers 
material that would take approximately three 
normal lectures to deliver. The material in the 
part corresponds quite closely to the text and 
contains only little new material or references 
to outside readings. Problems from the text that 
the student should work are also listed in the 
part. The part is designed to highlight the im-
portant points of the text and make the reading 
easier for the student. During period 1, the 
instructor covers the highlights of the part often 
using demonstrations to convey or illustrate im-
portant points. The instructor assumes that the 
student has redd the part and studied the text in 
order to understand the material that the part 
outlines. Questions from the students are also 
answered during this period, and the instructor 
feels no obligation to cover all important points 
in the part since the material is adequately 
covered by the part and the text. 

Period 2: This period is a question session. Students ask 
questions (verbal or written) based on the part, 
the text and the problems. The instructor can 
use certain questions as a starting point for a 
more elaborate discussion when he feels it neces-
sary. In order to ensure a lively question ses-
sion, the instructor can ask questions of various 
class members picked at random if the students 
have no questions (this has never occurred in my 
experience). 

Period 3: During the first 30 minutes of this period a 
50-point written examination is given covering 
the material outlined by the part. The last 
portion of this period is used to discuss the 
examination and a new part is handed out. 
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