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ABSTRACT

The problem of this study was to compare the effects of a
step-by-step videotaped dissection laboratory teaching method with the
traditional pre-dissection lecture/demonstration teaching method as
measured by mean score performance on lab sheets filled out during the
dissection and on a lab practical given upon completion of each
dissection unit.
The study involved 49 seventh graders at C. R. Anderson
Junior High School in Helena, Montana assigned to the investigator’s
first and third period life science classes during the 1978-1979
school year.
Data was collected by two main instruments. A lab question
sheet was filled out during each dissection and a lab practical was
given upon completion of each dissection unit. A simple opinion
survey was also used to get student preference for the two methods.
Although neither method of instruction was significantly
better than the other overall, males in the videotape group did
score significantly higher on lab practicals than males in the
traditional group did. Within the traditional group, males scored
significantly lower than females did on lab practicals. Slow ability
students in the videotape group scored higher on lab sheets than slow
ability students in the traditional group did. It was also found
that 76.2% of the students preferred the videotape method over the
traditional method. This led the investigator to conclude that the
use of a videotaped presentation is a viable alternative to the
traditional method of presentation of animal dissection laboratories
in that students tend to score better and have a positive attitude
towards and an increased enthusiasm for the dissection which led to
less mutilation of specimens.

Chapter 1

INTRODUCTION

Introduction

The impetus of televised instruction involved studies that
occurred in the mid-1950's which, because of the great teacher short¬
age, emphasized its use as a teacher replacement; however, televised
instruction's cost, complex technology, and newness were detrimental
to its expansion into other instructional areas (Murphy, 1966:11).
From its use as a teacher replacement, televised instruction evolved
into a supplemental/enrichment tool (Crum, 1971: Jordan, 1973;
Gibbons, 1977) .

This idea, coupled with the new technology involved

in Sony's development of the videocassette, has furthered and expanded
televised instruction's use as an affordable audiovisual classroom
aid (Business Management/Engineering, 1971) .
Several studies were set up to determine televised instruc¬
tion's value with regard to academic achievement as compared to "live"
instruction, but conclusions were contradictory.

Woodward (1964) and

Poulos (ERIC film date 1969) reported live instruction as signifi¬
cantly better than televised instruction.

Contrary to these studies

were the Santa Ana Unified School District's 1971 study, Enger (1976)
and Stepsus (1977) studies which generally stated that televised
instruction was significantly better than live instruction.

The

Cincinnati Public Schools' five year study from 1955-1960 published in
1960 stated that neither method was significantly better than the
other.

The common factor in all of these studies, however, was the
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conclusion that a combination of both methods was best.
Further studies specifically researched televised instruc¬
tion’s role in the science laboratory.

The emphasis of televised in¬

struction in the laboratory was mainly in two areas: (1) to avoid
loss of instructor time by needless repetition of instructions for
special lab procedures to be given to different groups at different
times (Brody, 1974; Watson, 1977; Scott, ERIC film date 1978), and
(2) to demonstrate hard-to-see operations or to enlarge small objects
(Allen, 1963; Ward and Cronin, 1973).
Four studies mentioned televised instruction’s use in the
dissection laboratory.

Two of these studies. Ward and Cronin (1973)

and Poulos (ERIC film date 1969) only mentioned the possibility of the
use of televised instruction in dissection laboratories.

However, the

other two studies reported the use of televised instruction in the
dissection laboratory, but with conflicting results.

Ward and Syrocki

(1971) concluded that the use of televised instruction in dissection
labs was not practical, while Johnson (1969) concluded that it could
be effectively used to show dissection techniques.

This presented a

dilemma that the investigator hoped to solve.
It is hoped that this study provided information to enable its
use by teachers, other researchers, and by administrators as a tool to
assess effectiveness and student knowledge improvement through the use
of two possible teaching methods in dissection laboratories.
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Statement of the Problem

The problem of this study was to compare the effects of a
step-by-step videotaped dissection laboratory teaching method with
the traditional pre-dissection lecture/demonstration teaching method
as measured by score performances on lab sheets filled out during the
dissection and by score performances on a lab practicals given upon
completion of the dissection unit.
The experimental groups were heterogeneously mixed C. R.
Anderson Junior High seventh grade, interdisciplinary team, life
science students in Helena, Montana during the 1978-1979 school year.

Significance of the Study

This study was important for three main reasons:
1.

There appeared to be conflicting data available as to the

use of televised instruction in the dissection laboratory when Ward
and Syrocki's 1971 study, which stated that the use of televised in¬
struction in the dissection laboratory was not practicable, was com¬
pared to Johnson's 1969 study, which concluded that televised instruc¬
tion could be used effectively to show dissections.

Through this

study, the investigator attempted to provide additional data in this
area.
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2. Because the cost of the preserved specimens for dissection
laboratories at C. R. Anderson Junior High School represented about
one-fourth of the total science budget according to purchase orders,
the administrators at the school wanted to find out if the present
laboratory teaching method was the most effective way to get the most
information imparted to the students for the money spent or if there
were other effective methods available to handle dissection laborator¬
ies.

This study provided part of the information needed in that

assessment.
3. After a comprehensive manual and computer search of the
literature, only four studies were found that directly related to the
use of televised instruction in the dissection laboratory.

Two of

these studies (as reported in reason number one) presented conflicting
results, while the other two only mentioned televised instruction’s
use in the dissection laboratory.

This study added to the apparent

gap in this area of televised science instruction research.

General Questions Answered

1. Are the scores obtained on the lab sheets significantly
different when comparing the videotape group to the traditional group?
2. Are the scores on the lab practicals significantly dif¬
ferent when comparing the videotape group to the traditional group?
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3. Is there a significant difference between the performances
of males and females on the lab sheets within each treatment group and
between the two treatment groups?
4. Is there a significant difference between the performances
of males and females on lab practicals within each treatment group
and between the two treatment groups?
5. Is there a significant difference in the score perform¬
ances on lab sheets between specific ability groups (fast, average
and slow) in the videotape group as compared to their respective
ability groups (fast, average and slow) in the traditional group?
6. Is there a significant difference in the score perform¬
ances on lab practicals between specific ability groups (fast, average
and slow) in the videotape group as compared to their respective
ability groups (fast, average and slow) in the traditional group?
7. Is there a dissection unit that students score signifi¬
cantly better on than other dissection units?

General Procedure

In order to conduct this study, it was necessary to identify
the interdisciplinary team seventh grade students at C. R. Anderson
Junior High during the 1978-1979 school year.

The names of these

students were obtained from the computer lists of students assigned
to the class periods that the investigator teaches.

A counterbalanced
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design using a Latin square was employed to determine which group
received the videotape method and which received the traditional
method.
The videotapes were recorded by the investigator with the aid
of a ninth grade teaching assistant.

The videotape included a step-

by-step dissection procedure that the students performed on their own
specimens as each step was viewed on the television monitors as the
videotape progressed.

The traditional approach consisted of an intro¬

duction of the dissection, general procedures to be followed, and a
demonstration of how to start the dissection.

Completion of the

dissection and the locations of the various organs were left to the
student.
Effectiveness of the two methods was determined by score
performances on a lab sheet filled out during the dissection and a lab
practical given after the completion of the dissection unit.

The data

was collected, compiled, analyzed and then presented in Chapter Four
of this paper.

The conclusions and recommendations are presented in

Chapter Five of this paper.

Limitations and Delimitations

The limitations of this study were as follows:
1.

Due to the nature of the population, the existing four

period morning schedule (8:30 a. m. to 12:05 p. m.) had to be adhered
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to, and the investigator was unable to infer to the general population
but generalizations were made.
2. The videotape equipment and facilities were limited to
those available to the investigator through Helena School District
Number One’s Instructional Materials Center.
3. The investigator was also the instructor in both methods.
4. Student absences affecting the data base could not be
controlled.
The delimitations of this study were as follows:
1. The population of this study was delimited to those first
and third period life science students in the interdisciplinary team
during the 1978-1979 school year (see interdisciplinary team in the
definition of terms section below for further delimitations of this
population).
2. The review of literature was delimited to those sources
available through Montana State University and the Office of the
Superintendent of Public Instruction of Montana.

Definition of Terms

Interdisciplinary Team is used to refer to those seventh grade
students at C. R. Anderson Junior High School in Helena, Montana ran¬
domly assigned by the principal to four teachers (one English, one
social studies, one math and one science) for a four period time block
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extending from 8:30 a.in. to 12:05 p.m.

This selection was stratefied

on the basis of the percentage of students from each of the feeder
elementary schools to C. R. Anderson Junior High School.
Televised Instruction is used to refer to any use of the tele¬
vision in the classroom or for instructional purposes in general,
including, but not limited to, educational television, cable televi-*
sion, closed circuit television, and videotape/cassette recorder/
playback units as used for lectures and/or supplementary presentations
such as demonstrations, guest speakers and magnifying small objects.

Summary

The investigator conducted a study involving the C. R.
Anderson Junior High School interdisciplinary team during the 19781979 school year in order to compare the use of a traditional lecture/
demonstration teaching method and a videotaped teaching method as used
in a dissection laboratory.

Data gathered from the study was used to

provide teachers and administrators at C. R. Anderson Junior High
School, and at similar schools, with information relative to the
effectiveness of dissection laboratories.

This effectiveness problem

involved using the best teaching methods that improve the information
learned by students as measured by score performances on lab sheets
and lab practicals.
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In addition to the effectiveness of using the best teaching
method in dissection labs, the investigator hoped to add more data to
the apparent gap in the data involving the use of televised instruc¬
tion in the dissection laboratory.

Only four studies were found that

directly mentioned the use of televised instruction in animal dissec¬
tions, two of which only mentioned its use and the other two presented
conflicting conclusions about its use in dissection labs.

Chapter II

REVIEW OF LITERATURE
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Introduction

The review chapter is divided into the four main subtopics of
(1) History and Development of Televised Instruction, (2) Comparison
of Televised Instruction with Traditional Instruction and Combination
of Both, (3) Advantages and Disadvantages of Classroom and Laboratory
Use of Televised Instruction, and (4) Use of Televised Instruction in
Dissection Laboratories.

Discussion of Research

Contained in this section is a review of the main studies and
their results as reported by the researchers.

The material is gener¬

ally presented historically within each major subtopic area.

History and Development of
Televised Instruction
Television has changed postwar United States and leisure-time
activities immensely and quickly.

In the 1940’s and before, colleges

were experimenting with television, but the impetus of these experi¬
ments occurred in the 1950’s when television was tried as an instruc¬
tional tool due to the extreme shortage of teachers.

However, its

cost, complex technology, and newness were detrimental to television's
expansion into the instructional area (Murphy, 1966:11).
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Without the tremendous monetary contributions of such organi¬
zations as the Ford Foundation and emphasis by the United States
Government, many programs would have never been tried.

Murphy em¬

phasized in 1966 the fact that education has a tradition of being slow
to accept innovation, but many significant projects were tried as a
result of the Ford Foundation’s support.

A summary of these major

projects and their results follow:
1. Television as a means to improve the quality of instruc¬
tion despite the teacher shortage.
All involved the use of extra-large' TV classes, but the
results were ambiguous, encouraging further studies into schedules,
space arrangement, choice of student teachers, etc.
2. Training teachers VIA television.
A one year televised course qualified teachers for a temporary
teaching permit.
in Texas.

Classes were offered between the years 1956 and 1959

The pool of recuits was small and the cost high, but the

program did encourage in-school TV programs.
3. Air-borne transmission of ITV (instructional television).
In 1961 the Midwest Program of Airborne Television Instruction
went into operation in which a DC-6 circled above Montpelier, Indiana
broadcasting television signals.

This project showed that schools

over a wide region could collaborate in instruction by television.
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4. Junior college by television.
In 1956 the Chicago City Junior College began to broadcast
their entire two year program over television.

This project so

aroused the public’s interest in junior colleges that there was a
rapid growth of junior and community colleges all over the United
States.
5. TV on the campus.
Pennsylvania State University was one of the first institu¬
tions to use TV for credit courses.

The use, however, did not

rapidly spread throughout the United States.
6. Nationwide college courses via TV.
"Continental Classroom" began in 1958 over NBC outlets offer¬
ing several courses, including chemistry, mathematics, etc.

The

program was dropped, but "Continental Classroom" verified the feasi¬
bility of using television in such a manner (Murphy, 1966:11, 35-41).
Many conflicting studies have been done that speak to the con¬
fusion in the area of the use of television instruction in the class¬
room and laboratory.

These topics will be addressed in greater detail

in the second and third subtopics of this chapter.

By way of illus-

tratioii, however, Schramm (1962) stated that instructional television
is at least as effective as ordinary classroom instruction when meas¬
ured by final tests or standardized tests; while Roth and Price (1971)
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stated that TV media should be used only when existing instructional
methods are not producing the desired learning in a majority of stu¬
dents and when the subject matter needs the singular assist of the
television medium.

Other studies indicated that the current trend in

the use of televised instruction is as an audiovisual aid intended to
supplement or enrich the classroom curriculum.

Harris and Shafer

(1969) emphasized the fact that television should be an aid not a
substitute teacher.

Crum (1971:31) stated that: "In reality,

instructional television is an audiovisual aid intended to assist the
classroom teachers. . . .

Trends are towards supplementing and/or

enriching the classroom curriculum."

Jordan (1973) in speaking of a

cooperative curriculum and Gibbons (1977) is talking of the impor¬
tance of personal interaction between students and faculty, both
emphasized the supportiveness of television but not television’s use
as an instructor replacement.
With improved technology in the 1970’s, the development of
videocassettes had revolutionized the marketplace making quality TV
productions readily available, relative inexpensive, and easy to
accomplish in the classroom (Business Management/Engineering, 1971).
Further technological development, modifications, decrease in
cost, and increase in the portability of instructional television
equipment all broadened the use of educational television as a sup¬
plemental audiovisual source when used in special demonstrations
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and activities such as the presentation of aspects of holography
(Jones, 1976) .

Comparison of Televised Instruction with Traditional
Instruction and Combinations of Both
Several studies have been conducted comparing televised in¬
struction with traditional instruction reporting variable results.
Two studies, Woodward (1964) dealing with college students and Poulos
(1969) dealing with high school students, reported traditionally
taught groups achieved significantly better than the groups receiving
televised presentations.

On the other hand, no studies were reviewed

in which televised instruction alone was reported as significantly
better than the traditional instruction in all courses and with all
students.

In fact, the Cincinnati Public School Study (1960) and the

Ward and Cronin (1973) study reported no significant difference in
achievement with either method of instruction.
The most definitive study reviewed was a five year study of
the Cincinnati Public Schools during 1955-1960 published in 1960 which
contained the following generalizations:
1. Neither televised instruction nor traditional instruction
is significantly better than the other.
2. Televised instruction tends to be more effective than
traditional instruction with older students at higher grade levels as

17
measured by subject matter achievement tests, with the converse true
for younger students.
3. Televised instruction tends to be more effective than
traditional instruction with above average ability students with the
converse true for low ability students.
4. Average ability students tend to do equally well with
both methods as measured by achievement tests.
5. More able students and students at higher grade levels
tend to prefer traditional instruction, while the converse is true
for less able students at lower grade levels.
6. Teachers tend to view televised instruction positively.
7. Both methods of instruction seem to result in equal
retention.
8. Shorter telecasts appear to be more effective for less
able students.
This study indicated that televised instruction cannot be used in¬
discriminately for all pupils

at all grade levels.

According to the National Center for School and College
Television News Supplement Number Six (ERIC film date 1968) and the
Santa Ana Unified School District’s 1971 Report, televised instruc¬
tion can be used in three main ways: (1) as the sole instruction
available, (2) as the major method of instruction, and (3) as a
supplemental tool to be used with conventional instruction.

It was
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the third way, a combination of both, that both studies above reported
as significantly better than either method alone.

Other studies also

reported a preference for the use of a combination of the two
teaching methods.
Jordan (1973) emphasized the supportiveness, not replacement
of the teacher and the 1974 study by Brody and others showed that
videotapes cannot eliminate the need for an instructor.

Indeed,

Enger (1976) reported the usefulness of a video-cassette-discussion
format in which the televised experience was coordinated with live
experiences.

It was this lack of personal or "live" interactions that

led Gibbons (1977) to recommend an instructor be present during the
televised instruction.

Stepsus (1977) concluded from her research

that the videotape method with an instructor present for discussion
was the most viable method to be used with nursing students.
In conclusion, McVay (1969) reported that when videotapes
are coupled with as many other forms of audio-visual aids as possible,
learning is bound to be enhanced.

Advantages and Disadvantages of Classroom and
Laboratory Use of Televised Instruction
Because of the increased interest in televised instruction,
many studies have been conducted as to televised instruction’s use¬
fulness in the classroom and laboratory.

It seems appropriate to

discuss the relative usefulness of televised instruction in the
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classroom, then in the laboratory, and finally, to give some general¬
izations that have been reached applicable to both the classroom and
laboratory.
Within the classroom, Allen (1963) pointed out that live ac¬
tivities could be presented to any size group through televised
instruction and that it was very effective as a magnifying device for
small, hard-to-see objects.

Related to this, Komoski (1966) empha¬

sized that all viewers could see exactly what the television camera
was seeing, thus ensuring students were seeing what they were supposed
to be seeing.

Cropper (1966), in discussing demonstrations within

the classroom, reported that pictures (as could be presented by tele¬
vised instruction) were suitable for all students when the material
was particularly complex.

Additional advantages according to Scott

(1978) were that videotaped instructions freed the instructor to
spend more time with personal contact with students.
Only two studies were found that discussed any disadvantages
to the classroom use of televised instruction.

Ward and Syrocki

(1971) commented that TV projection before a large group requires
several monitors and Gibbon (1977) reported that the basic weakness
of "live television" was the lack of personal interaction that would
normally occur between an instructor and students in an effective
classroom.
Before moving into a discussion of the literature available
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related to television instruction in the laboratory, it is important
to first establish the role of the laboratory in science instruction.
Tamir in his 1976 study of this subject, which involved a review of
literature on the use of laboratory work traced from the Eighteenth
century to 1976, concluded that ’’the unique role of the practical
work in the laboratory should not be overlooked either in instruction
or evaluation."

The role of the laboratory in science was clearly

established.
Other than the disadvantage previously mentioned in which
Gibbons (1977) reported a lack of personal interaction between

••

instructor and students, all of the literature reviewed were positive
and listed advantages.

The following advantages were delineated

with no attempt being made to categorize one as more important than
another:
1. Each experiment/demonstration was done correctly and less
was left to student error (Ward and Cronin, 1973; Russock, 1977; and
Watson, 1977) .
2. All students could view the instructions/demonstrations/
experiments simultaneously (Ward and Cronin, 1973; Komoski, 1966).
3. Expensive, dangerous, long or complicated experiments can
be experienced through televised instruction (Russock 1977).
4. Students have access to a particular demonstration/exper¬
iment as often as needed, especially useful if the student has been
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absent (Ward and Cronin, 1973; Linder and Golman, 1976; Watson, 1977).
5. The instructor was freed from routine teaching and allowed
them more time for personal contact with students and for lesson plan¬
ning (Watson, 1977; Scott, 1978).
6. Videotapes produced by one institution can be used in
another institution (Watson, 1977; Scott, 1978).
"Videotaped experiments that involve the student:.directly are, there¬
fore, an option worthy of consideration when planning future instruc¬
tional programs" (Russock, 1977:118).

But what about the use of

televised instruction in the dissection laboratory?

The fourth sub-

topic that follows reports on this area of the literature review.

Use of Televised Instruction in
Dissection Laboratories
Only four studies reviewed mentioned televised instruction’s
use in the laboratory dissection of animals.

Two of the studies,

Ward and Cronin (1973) and Poulos (ERIC film date 1969) mentioned the
use of televised instruction in dissections, but did not report any
results or conclusions.
results.

The other two studies reported conflicting

Johnson (1969) reported that televised instruction can be

used to show dissections and techniques to students, while Ward and
Syrocki (1971) reported that the use of TV microprojection in demon¬
strating dissection was not practicable.
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Summary

Televised instruction has been used as an instructional tool
throughout the United States with the "big push" being in the mid- •
1950’s.

The obstacles of cost, newness of the medium, and the complex

technology have been partially solved.

The use of the television as

an educational tool has been firmly established.

Controversies have

occurred, but because of the technological advances, use of televised
instruction has expanded into new areas such as holography.

Another

controversy involved comparisons of televised instruction with tradi¬
tional instruction.

This led to the conclusion given by most studies

reviewed that a combination of the two methods was best and thus the
instructor was available for discussion of the activity with the
students.

Several advantages were given toward the use of televised

instruction with the only major disadvantage cited as being the lack
of personal interaction between the instructor and the students.

Con¬

tradictory results were also reported on the use of televised instruc¬
tion in the animal dissection laboratory, with two studies giving no
specifics on the use of televised instruction in the animal dissection
laboratory and two other studies reporting opposite conclusions.

Chapter III

PROCEDURES
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Introduction

The basic problem of this study was to compare the effects of
a step-by-step videotaped dissection laboratory teaching method with
a traditional pre-dissection lecture/demonstration teaching method.
The purpose of this chapter is to explain the procedures
which were employed to collect, organize, and analyze pertinent data.
The first sections of this chapter will be devoted to the population
description and the experimental treatments.

The later sections will

deal specifically with the methods of collecting and organizing the
data, the statistical hypotheses, the analysis of data, and a summary
of the chapter.

Population Description and Sampling Procedure

The population of this study consisted of the seventh grade
students in periods one and three of the investigator’s life science
classes at C. R. Anderson Junior High in Helena, Montana during the
1978-1979 school year.

Actual members were determined when the class

lists were finalized prior to the beginning of the second quarter of
the school year of four quarters.
This group of students was representative of all seventh
grade students at C. R. Anderson Junior High in that all class members
were randomly placed in the period in a stratified manner based on the
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proportions of males and females from the feeder elementary schools
and the proportions of those students coming from each feeder school.

Treatment Definitions and Control of Irrelevant
and Contaminating Variables

There were two treatments in this study.

One was a tradition¬

al pre-dissection lecture/demonstration method, which was the method
used on the control group.

The other treatment consisted of a step-

by-step videotaped presentation, which was the method used on the
experimental group.
The traditional pre-dissection lecture/demonstration method
consisted of a preliminary discussion of proper clean-up procedures
and how to start the dissection.

The instructor described the terms

and actions needed to locate the starting point of the dissection and
began the dissection, carrying it out long enough to demonstrate how
to tease a specimen open and properly pinning the specimen to the dis¬
section tray.

After this point, the students were left to proceed on

their own by following the directions in the lab sheet, which outlined
the dissection procedure and what to look for.

During the instructor

presentation, which was made to groups of two students located at
their own desks spread throughout the room, the instructor was located
behind a lecture/demonstration table at the front of the room.

The

instructor was available to answer any individual questions as the
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student dissection continued.

One class period of fifty minutes was

allowed for completion of the dissection and the lab sheet questions
(see Appendix B).
The videotaped presentation method consisted of the same pre¬
liminary discussions of proper clean-up procedures, term and proce¬
dure descriptions, and an explanation of the dissection, only it was
on videotape.

However, at this point, rather than the students pro¬

gressing on their own, the students followed along and did each step
of the dissection after having watched it done on the television
monitor.

The videotape presentation paused long enough after each

step illustrated to allow students to complete the step.
tinued until the dissection was complete.

This con¬

Also, as each major organ

was revealed, the videotape instructor emphasized its location by
using a dissecting needle as a pointer.

The same lab sheet used for

the control group was used with the experimental group (see Appendix
A).
Four nineteen inch video monitors were used (two Sony CVM
192U, one Zenith model 52910 ChromaColor II, and one Admiral Delux).
Three lab pairs were grouped around a monitor with one lab pair per
table.

The tables were arranged in a U-shape with the video-monitor

placed at the opening of the U as illustrated in Figure 1 on the
following page.

Four of the groupings as illustrated in Figure 1

were spread throughout the classroom.

The set-up of the four
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groupings and the specific connections between the groupings is illus¬
trated in Figure 2 on the following page.
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Desk 2
Figure 1
Student Location
Around Monitor

Figure 2
Connection and Arrangement
of Equipment
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This paragraph explains what is found in Figure 2.

Please

refer to Figure 2 on the previous page while reading the information
incorporated into this paragraph.

Monitor number 1 was directly at¬

tached to the videotape recorder (VTR-6) by a coaxial cable (5).
Each of the monitors numbered 2-4 were connected to each other by
ordinary antenna cable (10) from the VHF inputs of the monitors.

The

Rf out signal from the VTR (6) was connected to a Sony ANS-6 Antenna
Selector (7), then to a Sony EAC-20W (Impedance-8) which changed the
impedance of the Rf signal from 75 ohms to 300 ohms in order that the
signal could be fed directly into the monitors, and finally the Rf
signal was split in two directions by a coupler (9).

One part of the

Rf signal was transferred to monitor 2 and the other part went to
monitor 3.

The Rf signal was transferred to monitor 4 by connecting

an antenna wire (10) from the VHF input of monitor 3 of the VHF
input of monitor 4.
The dissections were filmed using a Sony VTR 3600 videotape
recorder and a Sony AVC 3210 video-camera.

The same instructor making

the presentations in the control groups recorded the experimental
presentation.

A ninth grade teaching assistant ran the camera after

being trained to do so by the instructor.

All videotape equipment

was obtained from Helena School District Number One’s Instructional
Materials Center.
In order to obtain an approximation of the proper pause
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length to be utilized between each of the dissection steps, a seventh
grade student from class periods other than those used in the study,
but still from the investigator’s life science periods, was utilized.
This student of average ability performed the dissection as the in¬
structor performed the dissection.

As the seventh grade student com¬

pleted each step, he indicated to the instructor that he was finished
and the instructor then moved on to the next step.

A different

seventh grade student was used in videotaping each of the four dis¬
sections in order that a basic ’’entry level” competency would be
maintained.
At the completion of the dissection, both the experimental and
control groups were required to hand in their lab sheets (see
Appendix B).

The corrected lab sheet was returned the next class

period and the answers discussed in class.

The following day, the

same lab practical was given to the experimental and control groups.
The lab practical was composed of questions based on looking at an
actual dissected specimen (each specimen located at a different test¬
ing station through which the students rotated every

lh

minutes) and

various multiple-choice and T-F questions to be answered without
looking at a dissected specimen (see Appendix C).
In order to control irrelevant and contaminating variables
as much as possible, a counterbalanced design using two Latin square
designs was used to determine which group received the experimental
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treatment and which received the control treatment.

The selection

and design was made as follows:
1. There were five different dissections involving animals
in the order of earthworm, grasshopper, crayfish, perch, and the frog
The third dissection, the crayfish, was presented using the tradition
al approach in both the control and experimental groups.

This repre¬

,,

restn to help dissipate any possible carry-over effects

sented a

present from exposure to the experimental method.
2. The experimental and control groups were assigned using
the Latin squares counter-balanced design illustrated in Table 1.

Table 1
Counter-balanced Design Scheme
VIDEOTAPE TRADITIONAL
period one period three
EARTHWORM
GRASSHOPPER period three

CRAYFISH

period one

TRADITIONAL approach for "rest period"
VIDEOTAPE TRADITIONAL

period one period three
PERCH
FROG period three
period one

3. Use of the counter-balanced design rotated out possible
subject differences by exposing the two treatments to both groups.
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For example, if one group was more intelligent than the other, this
effect would be balanced out between both treatments as would any
time of day consideration.
As additional experimental controls, the instructor, the
initial presentation, the dissection equipment used, lab group size,
and the lab sheets and lab practicals were the same for both groups.

Method of Collecting Data

Two basic instruments were used to collect data for this
study — a lab sheet and lab practical.

In addition, a simple survey

was taken to assess the student’s preference for the two treatments.
Identical lab sheets and lab practicals were utilized between the ex¬
perimental and control groups.

The lab sheet was filled out as the

dissection progressed and was handed in at the end of the dissection
lab period.

The lab practical was administered to the two treatment

groups after one class period was spent discussing answers to the lab
sheet.
Reliability of both instruments was determined by using the
Kuder-Richardson formula 20 for estimating reliability using internal
consistency.
Validity of the two instrument was insured using content
validity in which a two-way grid was used to compare content areas
with behavioral objectives required for students.
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Method of Organizing Data

The data results will be reported in written and tabular
form.

Statistical Hypotheses

The hypotheses of this study are as follows.

All null hypo¬

theses will be tested at the .05 level of significance.
1. The mean score performance on lab sheets between the
videotape (E) and the traditional (C) groups are equal.
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H :

>

O
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2. The mean score performances on the earthworm (e), grass¬
hopper (g), perch (p) and frog (f) lab sheets of all students (A)
are equal.
H

oA:i,e
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3. The mean score performance on lab practicals between the
videotape (E) and the traditional (C) groups are equal.
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4.

The mean score performan

hopper (g), perch (p), and frog (f) lab practicals of all students (A)
are equal.
H
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5. The mean score performance on the first 16 questions of
lab practicals between the videotape (E) and the traditional (C)
groups are equal.
H
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6. The mean score performances on the first 16 questions of
the earthworm (e), grasshopper (g), perch (p), and frog (f) lab prac¬
ticals of all students (A) are equal.
H:y=y=y=y_
H
H
M
oA Me
g
p
f

1A

:yM r
^ yM r
^ yM ^
ye
g
p r Mf

7. The mean score performance on lab sheets between males (M)
and females (F) within the videotape group (E) are equal.
:
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8.

The mean score performan

hopper (g), perch (p), frog (f) lab sheets in the videotape group
(E) are equal.
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9.

The mean score performan

males .(M) and females (F) within the videotape group (E) are equal.
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10.

The mean score performance

hopper (g), perch (p), and frog (f) lab practicals in the videotape
group (E) are equal.
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The mean score performance

lab practicals between males (M) and females (F) within the videotape
group (E) are equal.
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12.

The mean score performance

the earthworm (e), grasshopper (g), perch (p), and frog (f) lab practicals in the videotape group (E) are equal.
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13.

The mean score performance

(M) and females (F) within the traditional group (C) are equal.
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14. The mean score performances on the earthworm (e), grass¬
hopper (g), perch (p), and frog (f) lab sheets in the traditional
group (C) are equal.
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15. The mean score performance on lab practicals between males
(M) and females (F) within the traditional group (C) are equal.
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16.

The mean score performance

hopper (g), perch (p), and frog (f) lab practicals in the traditional
group (C) are equal.
H
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The mean score performance

lab practicals between males (M) and females (F) within the tradi¬
tional group (C) are equal.
H

H,
C
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18.

The mean score performance

the earthworm (e), grasshopper (g), perch (p), and frog (f) lab
practicals in the traditional group are equal.
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The mean score performance

(M) in the videotape group (E) and males in the traditional group (C)
are equal.
H
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H
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The mean score performanc

males (M) in the videotape group (E) and males in the traditional
group (C) are equal.

=
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21.

W
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The mean score performance

lab practicals between males (M) in the videotape group (E) and males
in the traditional group (C) are equal.
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22.
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>
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The mean score performance

in the videotape group (E) and females in the traditional group

(C) are equal.

H,

23.
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The mean score performance

females (F) in the videotape group (E) and females in the traditional
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group (C) are equal.
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24.
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The mean score performanc

lab practicals between the females (F) in the videotape group (E)
and females in the traditional group (C) are equal.
H
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25.

>

The mean score performance

ability students (f) in the videotape group (E) and fast ability
students in the traditional group (C) are equal.

yc

26.

The mean score performance

fast ability students (f) in the videotape group (E) and fast ability
students (f) in the traditional group (C) are equal.
=
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31. The mean score performance on lab sheets between slow
ability students (s) in the videotape group (E) and slow ability
students (s) in the traditional group (C) are equal.
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32. The mean score performances on lab practicals between
slow ability students (s) in the videotape group (E) and slow ability
students in the traditional group (C) are equal.
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33. The mean score performance on the first 16 questions of
lab practicals between slow ability students (s) in the videotape
group (E) and slow ability students in the traditional group (C'' are
equal.
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Analysis of Data

A descriptive analysis of the data involved looking at the
mean as a measure of central tendency.

An F value was computed for

each statistical hypothesis based on a two-way analysis of variance.
Each of the F values was tested at the .05 level of significance.
The .05 level of significance was selected as a compromise
consideration for the control of Type I and Type II errors.

Type I

errors involve a cost consideration and Type II errors involve con¬
cern for the best method for students.

Since the investigator felt

that both Type I and Type II errors were important considerations,
the investigator wished to protect against both.

The .05 level of

significance provided the best compromise protection against both
types of errors.

Precautions Taken for Accuracy

To insure accuracy in the statistical analysis of the data,
computer calculations were employed.

Summary of the Chapter

This chapter outlined the procedures that were used to compare
the use of the traditional pre-dissection lecture/demonstration
teaching method with a videotaped, step-by-step dissection teaching
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method at the seventh grade level.

The evaluative instruments were

described as being lab sheets filled out during the dissection and
lab practicals given the second day after the dissection was comple¬
ted.

The score performances between several variables were compared.

The data gathered was then subjected to descriptive analysis involving
the mean and the statistical hypotheses tested using a two-way
analysis of variance (F-tests).

Chapter IV

FINDINGS AND INTERPRETATIONS

A5
Introduction

In this chapter the findings of a study to compare the ef¬
fects of a step-by-step videotaped dissection laboratory teaching
method with the traditional pre-dissection lecture/demonstration
teaching method are reported.

Lab sheets filled out during the dis¬

section and lab practicals given upon completion of each dissection
unit were used to gather data for this study.

In addition, a simple

y
opinion survey was employed to assess student preference towards one
of the two methods.

Also included in this chapter are the Kuder-

Richardson Formula 20 reliability coefficients for the various instru¬
ments.

Analysis of Data

The statistical hypotheses will be stated, the findings
reported, and any needed interpretation will follow.
were tested at the .05 level of significance.

All hypotheses

Significant differences

were analyzed using a Duncan's Test of Multiple Comparisons.

Hypotheses 1 and 2
Hypothesis 1.

The mean score performance on lab sheets be¬

tween the videotape (E) and the traditional (C) groups are equal.
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Hypothesis 2 .

The mean score performance on the earthvjorm

(e), grasshopper (g), perch (p), and frog (f) lab sheets of all
students (A) are equal.
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Table 2 contains the analysis of variance results.

Table 2
Least Square Mean and Analysis Results on Lab Sheets
Between Experimental and Control Groups
Among the Four Dissection Animals

ANIMAL USED
TREATMENT

TREATMENT
MEANS
EARTHWORM

GRASSHOPPER

PERCH

FROG

Experimental

20.30

20.83

23.60

21.95

21.67

Control

19:24

21.52

21.95

21.59

21.08

LAB SHEET
MEANS

19.77*

21.18

22.77* 21.77
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Table 2 (Continued)

SOURCE

D.F.

MEAN
SQUARES

F

Treatment

1

15.06

2.75

Lab Sheet

3

64.25

11.74*

Treat. x Sheet

3

10.80

1.97

162

5.47

REMAINDER

Duncan’s Multiple Comparisons Among Lab Sheet Means

Perch (22.77)

j-Frog
(21.77)

Grasshopper
(21.18)

Earthworm
(19.77)

*

*

*

NS

*

Frog (21.77)

*

Grasshopper (21.18)

* significant at the .05 level
NS not significant

Interpretation.

Since the computed F value of 2.75 for the

treatment groups with 1 and 162 df was less than the critical F value
of 3.91, null hypothesis 1 was retained.

The mean score performance

on lab sheets between the videotape and traditional treatments was
equal.
Since the computed F value of 11.74 for the lab sheets with 3
and 162 df was greater than the critical F value of 2.67, null
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hypothesis 2 was rejected.

The mean score performances on the earth¬

worm, grasshopper, perch, and frog lab sheets were not equal.

The

Duncan’s further indicated that the earthworm lab sheet mean score
performance was significantly lower than the other three lab sheets
and that the perch lab sheet mean performance was significantly higher
than the other three lab sheets at the .05 level.

Hypotheses 3 and 4
Hypothesis 3.

The mean score performance on lab practicals

between the videotape (E) and the traditional (C) groups are equal.
H

jE ”
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H :y
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Hypothesis 4.
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The mean score performances on the earthworm

(e), grasshopper (g), perch (p), and frog (f) lab practicals of all
students (A) are equal.
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Table 3 contains the analysis of variance results.
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Table 3
Least Squares Mean and Analysis Results on Lab Practicals
Between Experimental and Control Groups
Among the Four Dissection Animals

ANIMAL USED
TREATMENT

TREATMENT
MEANS
EARTHWORM

GRASSHOPPER

PERCH

FROG

Experimental

29.50

33.70

32.10

34.57

32.47

Control

30.45

31.66

31.40

31.82

31.33

LAB PRACTICALS
MEANS

29.98*

32.68

31.75

33.19

''SOURCE

D.F.

MEAN
SQUARES

F

Treatment

1

53.69

3.06

Lab Practical

3

82.58

4.71*

Treat, x Prac.

3

27.43

1.56

160

17.54

REMAINDER

Duncan's Multiple Comparisons Among Lab Practical Means
Grasshopper
(32.68)
Frog (33.19)
Grasshopper (32.68)

NS

Perch
(31.75)

Earthworm
(29.98)

NS
NS

Perch (31.75)
* significant at the .05 level
NS not significant
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Interpretation.

Since the computed F value of 3.06 for the

treatment groups with 1 and 160 df was less than the critical F value
of 3.91, null hypothesis 3 was retained.

The mean score performance

on lab practicals between the videotape and traditional treatments was
equal.
Since the computed F value of 4.71 for the lab practicals
with 3 and 160 df was greater than the critical F value of 2.67, null
hypothesis 4 was rejected.

The mean score performance on the earth¬

worm, grasshopper, perch, and frog lab practicals were not equal.

h

The Duncan's further indicated that the earthworm lab practical mean
performance was significantly lower than the grasshopper and frog lab
practicals at the .05 level.

Hypotheses 5 and 6.
The first 16 questions of the lab practical emphasized
looking at dissected specimens and identifying the indicated parts.
Hypothesis 5.

The mean score performance on the first 16

questions of lab practicals between the videotape (E) and the tradi¬
tional (C) groups are equal.
H
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Hypothesis 6.

E

>

The mean score performances on the first 16
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questions of the earthworm (e), grasshopper (g), perch (p), and frog
(f) lab practicals of all students (A) are equal.
H
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Table 4 contains the analysis of variance results.
Interpretation.

Since the computed F value of 0.94 for the

treatment groups with 1 and 160 df was less than the critical F value
of 3.91, null hypothesis 5 was retained.

The mean score performance

on the first 16 questions of lab practicals between the videotape and
the traditional treatments was equal.
Since the computed F value of 5.01 for the lab practicals
with 3 and 160 df was greater than the critical value of 2.67, null
hypothesis 6 was rejected.

The mean score performances on the first

16 questions of the earthworm, grasshopper, perch, and frog lab prac¬
ticals were not equal.

The Duncan’s further indicated that the earth¬

worm lab practical mean performance on the first 16 questions was
significantly lower than the grasshopper and frog lab practicals at
the .05 level.
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Table 4
Least Squares Mean and Analysis Results on Lab Practicals,
Questions 1-16, Between Experimental and Control
Groups Among the Four Dissection Animals

ANIMAL USED
TREATMENT

TREATMENT
MEANS
EARTHWORM

GRASSHOPPER

PERCH

FROG

Experimental

11.30

13.96

12.38

13.48

12.78

Control

11.90

13.19

11.90

12.59

12.49

LAB PRACTICAL
MEANS

11.60*

13.57

12.14

13.03

*•SOURCE

D.F.

MEAN
SQUARES

Treatment

1

6.15

Lab Practical

3

32.77

Treat, x Prac.

3

4.69

160

6.55

REMAINDER

F

0.94
5.01*
0.72

Duncan’s Multiple Comparisons Among Questions 1-16 Lab Practical Means
Frog
Perch
(13.03) (12.14)
Grasshopper (13.57)
Frog (13.03)
Perch (12.14)

NS

Earthworm
(11.60

*

*

NS

*
NS

* significant at the .05 level
NS not significant
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Hypotheses 7 and 8
Hypothesis 7.

The mean score performance on lab sheets

between males (M) and females (F) within the videotape group (E) are
equal.

M

VI

F

m
Hypothesis 8.

The mean score performances on the earthworm

(e), grasshopper (g), perch (p), and frog (f) lab sheets in the
videotape group (E) are equal.
H
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:y=vi=p=yM
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M
e
g
p
f
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Table 5 contains the analysis of variance results.
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Table 5
Least Squares Mean and Analysis Results on Lab Sheets
Between Males and Females Within the
Videotape (Experimental) Group

ANIMAL USED
SEX
MEANS

SEX
EARTHWORM

GRASSHOPPER

PERCH

FROG

Male

19.91

20.55

23.40

22.45

21.58

Female

20.78

21.08

23.80

21.45

21.78

LAB SHEET
MEANS

20.34*

20.81

23.60*

21.95

D.F.

MEAN
SQUARES

F

Sex

1

0.85

0.15

Lab Sheet

3

42.89

Sex x Sheet

3

3.66

. REMAINDER

78

5.69

SOURCE

7.54*
0.64

Duncan’s Multiple Comparisons Among Lab Sheet Means
Frog
Grasshopper
Earthworm
(21.95) (20.81) (20.34)
Perch (23.60)
Frog (21.95)
Grasshopper (20.81)

*

*

NS

*

*
NS

* significant at the .05 level
NS not significant
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Interpretation.

Since the computed F value of 0.15 for the

sex groups with 1 and 78 df was less than the critical F value of
3.98, null hypothesis 7 was retained.

The mean score performance on

lab sheets between males and females within the videotape group
(experimental) was equal.
Since the computed F value of 7.54 for the lab sheets with 3
and 78 df was greater than the critical F value of 2.74, null
hypothesis 8 was rejected.

The mean score performances on the earth¬

worm, grasshopper, perch, and frog lab sheets in the videotape (exper¬
imental) group were not equal.

The Duncan^ further indicated that

the perch lab sheet mean performance was significantly higher than
the other three lab sheets and that the earthworm lab sheet mean
performance was significantly lower than the perch and frog lab
sheet mean performance at the .05 level.

Hypotheses 9 and 10
Hypothesis 9.

The mean score performance on lab practicals

between males (M) and females (F) within the videotape (E) group are
equal.

\:vn “
V^M
Ct

51
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Hypothesis 10.

The mean score performances on the earthworm

(e), grasshopper (g), perch (p), and frog (f) lab practicals in the
videotape group (E) are equal.
H

:y
°E

e

- uM = yM =
g
p •-

Vr
M

f

h

Table 6 contains the analysis of variance results.

Table 6
Least Squares Mean and Analysis Results on Lab Practicals
Between Males and Females Within the
Videotape (Experimental) Group

ANIMAL USED
SEX

SEX
MEANS
EARTHWORM

GRASSHOPPER

PERCH

FROG

Male

29.30

33.82

31.73

34.36

32.30

Female

29.70

33.58

32.50

34.80

32.65

LAB PRACTICAL
MEANS

29.50*

33.70

32.11

34.58

D.F.

■MEAN
SQUARES

SOURCE

Sex

1

2.50

Lab Practical

3

102.31

Sex x Prac.

3

0.98

77

16.18

REMAINDER

F

0.15
6.32*
0.06
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Table 6 (Continued)
Duncan’s Multiple Comparisons Among Lab Practical Means
Grasshopper Perch Earthworm
(33.70) (32.11) (29.50)
Frog (34.58)

NS

Grasshopper (33.70)

NS
NS

Perch (32.11)

*

.

*
*

* significant at the .05 level
NS not significant

Interpretation.
sex groups with 1 and 77

Since the computed F value of 0.15 for the
df was less than the critical F value of

3.98, null hypothesis 9 was retained.

The mean score performance on

lab practicals between males and females within the videotape (exper¬
imental) group was equal.
Since the computed F value of 6.32 for the lab practicals
with 3 and 77 df was greater than the critical F value of 2.74, null
hypothesis 10 was rejected.

The mean score performances on the earth¬

worm, grasshopper, perch, and frog lab practicals in the videotape
(experimental) group were not equal.

The Duncan's further indicated

that the earthworm lab practical mean score performance was signifi¬
cantly lower than the other three lab practical mean score perform¬
ances at the .05 level.
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Hypothesis 11 and 12
Hypothesis 11.

The mean score performance on the first 16

questions of lab practicals between males (M) and females (F) within
the videotape group (E) are equal.
•VM

H
E
Hypothesis 12.

:yM

The mean score performances on the first 16

questions of the earthworm (e), grasshopper (g), perch (p), and frog
(f) lab practicals in the videotape group (E) are equal.
H

oE

:y

e

= yH = yH ~
g
p

H

f

Table 7 contains the analysis of variance results.

Interpretation.

Since the computed F value of 0.004 for sex

groups with 1 and 77 df was less than the critical F value of 3.98,
null hypothesis 11 was retained.

The mean score performance on the

first 16 questions of lab practicals between males and females within
the videotape (experimental) group was equal.
Since the computed F value of 4.38 for lab practicals with 3
and 77 df was greater than the critical F value of 2.72, null
hypothesis 12 was rejected.

The mean score performances on the first
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16 questions of the earthworm, grasshopper, perch, and frog lab practicals in the videotape (experimental) group were not equal.

The

Duncan’s further indicated that the grasshopper lab practical mean
score performance on questions 1-16 was significantly higher than the
perch and earthworm lab practicals and that the earthworm lab practi¬
cal mean score performance on the first 16 questions was significantly
lower than the grasshopper and frog lab practicals at the .05 level.

Table 7
Least Squares Mean and Analysis Results on Lab Practicals
Questions 1-16, Between Males and Females Within
the Videotape (Experimental) Group

ANIMAL USED
SEX
MEANS

SEX
EARTHWORM

GRASSHOPPER

PERCH

FROG

Male

11.20

14.18

12.09

13.73

12.78

Female

11.40

13.75

12.70

13.20

12.80

LAB PRACTICAL
MEANS

11.30*

13.97*

12.40

13.46

D.F.

MEAN
SQUARES

SOURCE

F

Sex

1

0.03

.004

Lab Practical

3

29.60

4.38*

Sex x Prac.

3

1.54

REMAINDER

77

6.76

0.23

60

Table 7 (Continued)
Duncan^ Multiple Comparisons Among Questions 1-16 Lab Practical Means
Frog Perch Earthworm
(13.46) (12.40) (11.30)
Grasshopper (13.97)

*

NS

Frog (13.46)

*

NS

NS

Perch (12.40)

* significant at the .05 level
NS not significant

Hypotheses 13 and 14
Hypothesis 13.

The mean score performance on lab sheets

between males (M) and females (F) within the traditional group (C)
are equal.
H

Hypothesis 14.

o •V M
C

The mean score performances on the earthworm

(e), grasshopper (g), perch (p), and frog (f) lab sheets in the tra¬
ditional group (C) are equal.
H

oc

:p

e

= pH = pM =
g
p

M

f

H

lc:,Je * ‘‘g ^ ''p ^

Table 8 contains the analysis of variance results,
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Table 8
Least Squares Mean and Analysis Results on Lab Sheets
Between Males and Females Within the
Traditional (Control) Group

ANIMAL USED
SEX
MEANS

SEX
EARTHWORM

GRASSHOPPER

PERCH

FROG

Male

19.55

20.90

22.45

21.27

21.04

Female

18.90

22.09

21.33

21.91

21.06

LAB SHEET
MEANS

19.22

21.50

21.89 21.59

SOURCE

D.F.

MEAN
SQUARES
0.004

Sex

1

Lab Sheet

3

31.55

Sex x Sheet

3

6.01

REMAINDER

76

5.44

F

0.001
5.80*
1.11

Duncan’s Multiple Comparisons Among Lab Sheets
Frog Grasshopper Earthworm
(21.59) (21.50) (19.22)
Perch (21.89)

NS

Frog (21.59)

NS
NS

Grasshopper (21.50)

*
*
*

* significant at the .05 level
NS not significant
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Interpretation.

Since the computed F value of 0.001 for 1 and

76 df in sex groups was less than the critical F value of 3.98, null
hypothesis 13 was retained.

The mean score performance on lab sheets

between males and females with the traditional (control) group was
equal.
Since the computed F value of 5.80 with 3 and 76 df on lab
sheets was greater than the critical F value of 2.74, null hypothesis
14 was rejected.

The mean score performances on the earthworm, grass¬

hopper, perch, and frog lab sheets in the traditional (control) group
were not equal.

The Duncanfs further indicated that the mean score

performance on the earthworm lab sheet was significantly lower than
the mean score performance on the other three lab sheets at the .05
level.

Hypotheses 15 and 16
Hypothesis 15.

The mean score performance on lab practicals

between males (M) and females (F) within the traditional (C) group
are equal.
H

6c:,JM

Hypothesis 16.

=

The mean score performances on the earthworm
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(e), grasshopper (g), perch (p), and frog (f) lab practicals in the
traditional group (C) are equal.
H

oc

H.

rp

= pM = pH = yr
g
p

:p e 7^ p

^ p
g

P

^ p£
f

Table 9 contains the analysis of variance results.

Table 9
Least Squares Mean and Analysis Results on Lab Practicals
Between Males and Females Within the
Traditional (Control) Group

ANIMAL USED
SEX

SEX
MEANS
EARTHWORM

GRASSHOPPER

PERDH

FROG

Male

29.30

30.36

30.45

31.36

30.37

Female

31.60

33.10

32.56

32.27

32.38*

LAB PRACTICAL
MEANS

30.45

31.73

31.51

31.82

'SOURCE

D.F.

.

MEAN
SQUARES

F

4.28*

Sex

1

83.57

Lab Practical

3

8.14

0.42

Sex x Prac.

3

3.30

0.17

REMAINDER

75

19.52

* significant at the .05 level
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Interpretation.

Since the computed F value of 4.28 with 1

75 df in the sex groups was greater than the critical F value of 3.98,
null hypothesis 15 was rejected.

The mean score performance on lab

practicals between males and females within the traditional (control)
group was not equal.

The mean score performance of females was signi¬

ficantly higher than the mean score performance of males.
Since the computed F value of 0.42 with 3 and 75 df on lab
practicals was less than the critical F value of 2.74, null hypothesis
16 was retained.

The mean score performances on the earthworm, grass¬

hopper, perch, and frog lab practicals in the traditional (control)
group were equal.

Hypotheses 17 and 18
Hypothesis 17.

The mean score performance on the first 16

questions of lab practicals between males (M) and females (F) within
the traditional group (C) are equal.
H

: 1

O(, * M

H

lc:tiM

Hypothesis 18.

=

*

“F

PF

The mean score performances on the first 16

questions of the earthworm (e), grasshopper (g), perch (p), and frog
(f) lab practicals in the traditional group (C) are equal.

65

y

e *

Table 10 contains the analysis of variance results.
Table 10
Least Squares Mean and Analysis Results on Lab Practicals,
Questions 1-16, Between Males and Females Within the
Traditional (Control) Group

ANIMAL USED
SEX

SEX
MEANS
EARTHWORM

GRASSHOPPER

PERCH

FROG

Male

11.60

12.55

11.18

12.45

11.95

Female

12.20

13.90

12.78

12.73

12.90

LAB PRACTICAL
MEANS

11.90

13.22

11.98

12.59

D.F.

MEAN
SQUARES

F

Sex

1

18.87

2.84

Ques. 1-16
Prac.

3

7.79

1.17

Sex x Prac.

3

2.02

0.30

REMAINDER

75

6.64

SOURCE
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Interpretation.

Since the computed F value of 2.84 with 1

and 75 df in sex groups was less than the critical F value of 3.98,
null hypothesis 17 was retained.

The mean score performance on the

first 16 questions of lab practicals between males and females within
the traditional (control) group was equal.
Since the computed F value of 1.17 with 3 and 75 df on ques¬
tions 1-16 in lab practicals was less than the critical F value of
2.74, null hypothesis 18 was retained.

The mean score performances

on the first 16 questions of the earthworm, grasshopper, perch, and
frog lab practicals in the traditional (control) group were equal.

Hypothesis 19
The mean score performance on lab sheets between males (M) in
the videotape group (E) and males (M) in the traditional group (C)
are equal.

H

i

:,)

M

i

Table 11 contains the analysis of variance results.
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Table 11
Least Squares Mean and Analysis Results on Lab Sheets Between
Males in the Two Treatment Groups

ANIMAL USED
TREATMENT

TREATMENT
MEANS
EARTHWORM

GRASSHOPPER

PERCH

FROG

Experimental 19.91 20.55 23.40 22.45 21.58
Control

19.55 20.90 22.45 21.27 21.04

SOURCE

D.F.

Treatment

1

REMAINDER

Interpretation.

78

MEAN
SQUARES

F

6.12 0.97
6.32

Since the computed F value of 0.97 at 1 and

78 df for the treatment groups was less than the critical F value of
3.98, null hypothesis 19 was retained.

The mean score performance on

lab sheets between males in the videotape group (experimental) and
males in the traditional group (control) was equal.

Hypothesis 20
The mean score performance on the lab practicals between males
(M) in the videotape group (E) and males (M) in the traditional group
(C) are equal.

68
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Table 12 contains the analysis of variance results.

Table 12
Least Squares Mean and Analysis Results on Lab Practicals
Between Hales in the Two Treatment Groups

ANIMAL USED
TREATMENT

TREATMENT
MEANS
EARTHWORM

GRASSHOPPER

PERCH

FROG

Experimental 29.30 33.82 31.73 34.36 32.30*
Control

29.30 30.36 30.45 31.36 30.37

SOURCE

Treatment
REMAINDER

D.F.

MEAN
SQUARES

F

1

80.10

4il9*

78

19.13

* significant at the .05 level

Interpretation.

Since the computed F value of 4.19 with 1

and 78 df in the treatment groups was greater than the critical F
value of 3.98, null hypothesis 20 was rejected.

The mean score per¬

formance of males in the videotape (experimental) group was signifi¬
cantly higher than the mean score performance of males in the
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traditional (control) group on lab practicals.

Hypothesis 21
The mean score performance on the first 16 questions of lab
practicals between males (M) in the videotape group (E) and males in
the traditional (C) group are equal.
H

Ox,
M

H

1

M

:u„ —
E

*^E

M

C

>

Table 13 contains the analysis of variance results.

Table 13
Least Squares Mean and Analysis Results on Lab Practicals,
Questions 1-16, Between Males in the
Two Treatment Groups

ANIMAL USED
TREATMENTS

TREATMENT
MEANS
EARTHWORM .

GRASSHOPPER

PERCH

FROG

Experimental

11.20

14.18

12.09

13.73

12.80

Control

11.60

12.54

11.18

12.45

11.95

D.F.

MEAN
SQUARES

1

15.67

78

7.74

SOURCE

Treatment
REMAINDER

F

2.03
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Interpretation.

Since the computed F value of 2.03 with 1

and 78 df in the treatment groups was less than the critical F value
of 3.98, null hypothesis 21 was retained.

The mean score performance

on questions 1-16 of the lab practicals between males in the traditionaltional (control) group and males in the videotape (experimental)
group was equal.

Hypothesis 22
The mean score performance on lab sheets between females (F)
in the videotape group (E) and females in the traditional group (C)
are equal.
H

o_!pE

=

lp'^E

>

X*

H

“C

Table 14 contains the analysis of variance results.

Interpretation.

Since the computed F value of 2.24 with 1

and 76 df in the treatment groups was less than the critical F value
of 3.98, null hypothesis 22 was retained.

The mean score performance

on Lab sheets between females in the videotape (experimental) group
and females in the traditional (control) group was equal.
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Table 14
Least Squares Mean and Analysis Results on Lab Sheets Between
Females in the Two Treatment Groups

ANIMAL USED
TREATMENT

TREATMENT
MEANS
EARTHWORM

GRASSHOPPER

PERCH

FROG

Experimental

20.78

21.08

23.80

21.45

21.78

Control

18.90

22.09

21.33

21.91

21.06

SOURCE

Treatment
REMAINDER

D.F.

MEAN
SQUARES

1

10.72

76

4.78

F

2.24

Hypothesis 23
The mean score performance on lab practicals between females
(F) in the videotape (E) group and females in the traditional group
(C) are equal.

H

lF:i,E

>

Table 15 contains the analysis of variance results.
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Table 15
Least Squares Mean and Analysis Results on Lab Practicals Between
Females in the Two Treatment Groups

ANIMAL USED
TREATMENT

TREATMENT
MEANS
EARTHWORM

GRASSHOPPER

PERCH

FROG

Experimental 29.70

33.58

32.50

34.80

32.65

Control

33.10

32.56

32.27

32.38

D.F.

MEAN
SQUARES

31.60

SOURCE

Treatment
REMAINDER

Interpretation.

1

1.42

74

16.44

F

.09

Since the computed F value of 0.09 with 1

and 74 df in the treatment groups was less than the critical F value
of 3.98, null hypothesis 23 was retained.

The mean score performance

on lab practicals between females in the videotape (experimental)
group and females in the traditional group (control) was equal.

Hypothesis 24
The mean score performance on the first 16 questions of lab
practicals between the females (F) in the videotape group (E) and
females in the traditional group (C) are equal.
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VF

H, :y,
Table 16 contains the analysis of variance results.

Table 16
Least Squares Mean and Analysis Results on Lab Practicals,
Questions 1-16, Between Females in the
Two Treatment Groups

ANIMAL USED
TREATMENT

TREATMENT
MEANS
EARTHWORM

GRASSHOPPER

PERCH

FROG

Experimental

11.40

13.75

12.70

13.20

12.76

Control

12.20

13.90

12.78

12.73

12.90

D.F.

MEAN
SQUARES

1

0.39

74

5.60

SOURCE

Treatment
REMAINDER

Interpretation.

F

0.07

Since the computed F value of 0.07 with 1

and 74 df in the treatment groups was less than the critical F value
of 3.98, null hypothesis 24 was retained.

The mean score performance

on the first 16 questions of lab practicals between females in the
videotape (experimental) group and females in the traditional

74
(control) group was equal.

Hypothesis 25
The mean score performance on lab sheets between fast ability
students (f) in the videotape group (E) and fast ability students (f)
in the traditional group (C) are equal.

>

Table 17 contains the analysis of variance results.

Table 17
Least Squares Mean and Analysis Results on Lab Sheets
Between Fast Ability Students in the
Two Treatment Groups

ANIMAL USED
TREATMENT

TREATMENT
MEANS
EARTHWORM

GRASSHOPPER

PERCH

FROG

Experimental

21.20

20.89

24.50

22.33

22.23

Control

19.00

22.86

24.17

22.43

22.11

D.F.

MEAN
SQUARES

1

0.14

48

4.30

SOURCE

Treatment
REMAINDER

F

0.04

75
Interpretation.

Since the computed F value of 0.04 with 1

and 48 df in the treatment groups was less than the critical F value
of 4.04, null hypothesis 25 was retained.

The mean score performance

on lab sheets between fast ability students in the videotape (exper¬
imental) group and fast ability students in the traditional (control)
group was equal.

Hypothesis 26
The mean score performance on lab practicals between fast
ability students (f) in the videotape group (E) and fast ability
students in the traditional group (C) are equal.
H

=
0f

“C

H

lf:PE > HC

Table 18 contains the analysis of variance results.

Interpretation.

Since the computed F value of 0.007 with 1

and 49 df in the treatment groups was less than the critical F value
of 4.04, null hypothesis 26 was retained.

The mean score performance

on lab practicals between fast ability students in the videotape
(experimental) group and fast ability students in the traditional
(control) group was equal.
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Table 18
Least Squares Mean and Analysis Results on Lab Practicals,
Between Fast Ability Students in the
Two Treatment Groups

ANIMAL USED
TREATMENT

TREATMENT
MEANS
EARTHWORM

GRASSHOPPER

PERCH

FROG

Experimental

30.33

36.22

32.50

35.78

33.70

Control

32.00

34.00

36.00

32.57

33.64

D.F.

MEAN
SQUARES

1

0.06

49

8.89

SOURCE

Treatment
REMAINDER

F

0.007

Hypothesis 27
The mean score performance on the first 16 questions of lab
practicals between fast ability students (f) in the videotape group
(E) and fast ability students in the traditional group (C) are equal.

>

"c

Table 19 contains the analysis of variance results.
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Table 19
Least Squares Mean and Analysis Results on Lab Practicals,
Questions 1-16, Between Fast Ability Students in the
Two Treatment Groups

ANIMAL USED
TREATMENT

TREATMENT
MEANS
EARTHWORM

GRASSHOPPER

PERCH

FROG

Experimental

11.50

14.78

12.67

13.67

13.15

Control

12.14

14.71

14.50

13.00

13.59

D.F.

MEAN
SQUARES

1

2.65

49

4.21

SOURCE

Treatment
REMAINDER

Interpretation.

F

0.63

Since the computed F value of 0.63 with 1

and 49 df in the treatment groups was less than the critical F value
of 4.04, null hypothesis 27 was retained.

The mean score performance

on the first 16 questions of lab practicals between fast ability
students in the videotape (experimental) group and fast ability
students in the traditional (control) group was equal.

Hypothesis 28
The mean score performance on lab sheets between average
ability students (a) in the videotape group (E) and average ability

78
students in the traditional group (C) are equal.

PC
U :W

1

a

E

Table 20 contains the analysis of variance results.

Table 20
Least Squares Mean and Analysis Results on Lab Sheets
Between Average Ability Students in the
Two Treatment Groups

ANIMAL USED
TREATMENT

TREATMENT
- MEANS
EARTHWORM

GRASSHOPPER

PERCH

FROG

Experimental

20.08

21.20

23.91

22.25

21.86

Control

20.00

21.33

21.78

21.67

21.19

D.F.

MEAN
SQUARES

1

9.14

76

5.42

SOURCE

Treatment
REMAINDER

Interpretation.

F

1.69

Since the computed F value of 1.69 with 1

and 76 df in the treatment groups was less than the critical F value
of 3.98, null hypothesis 28 was retained.

The mean score performance

on the lab sheets between average ability students in the videotape

79
(experimental) group and average ability students in the traditional
(control) group was equal.

Hypothesis 29
The mean score performance on lab practicals between average
ability students (a) in the videotape group (E) and average ability
students in the traditional group (C) are equal.
H

o *^E
a

«1

'

=

“C

:yE > yc

a

Table 21 contains the analysis of variance results.

Interpretation.

Since the computed F value of 3.00 with 1

and 74 df in the treatment groups was less than the critical F value
of 3.98, null hypothesis 29 was retained.

The mean score performance

on lab practicals between average ability students in the videotape
(experimental) group and average ability students in the traditional
(control) group was equal.
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Table 21
Least Squares Mean and Analysis Results on Lab Practicals
Between Average Ability Students in the
Two Treatment Groups

ANIMAL USED
TREATMENT

TREATMENT
MEANS
EARTHWORM

GRASSHOPPER

PERCH

FROG

Experimental

29.64

34.00

32.50

36.13

33.07

Control

30.78

31.75

31.33

32.58

31.61

SOURCE

D.F.

MEAN
SQUARES

Treatment

1

42.34

74

14.10

REMAINDER

F

33.00

Hypothesis 30
The mean score performance on the first 16 questions of lab
practicals between average ability students (a) in the videotape (E)
group and average ability students in the traditional group (C) are
equal.
H

o

:p

a

H

1

a

E

=

W

>

W

C

C

Table 22 contains the analysis of variance results.

81

Table 22
Least Squares Mean and Analysis Results on Lab Practicals,
Questions 1-16, Between Average Ability Students
in the Two Treatment Groups

ANIMAL USED
TREATMENT

TREATMENT
MEANS .
EARTHWORM

GRASSHOPPER

PERCH

FROG

Experimental

11.82

14.56

12.42

14.00

13.20

Control

12.44

13.00

11.56

13.00

12.50

D.F.

MEAN
SQUARES

F

1

9.74

1.62

74

6.02

SOURCE

.

Treatment
REMAINDER

Interpretation.

Since the computed F value of 1.62 with 1

and 74 df in the treatment groups was less than the critical F value
of 3.98, null hypothesis 30 was retained.

The mean score performance

on the first 16 questions of lab practicals between average ability
students in the videotape (experimental) group and average ability
students in the traditional (control) group was equal.

Hypothesis 31
The mean score performance on lab sheets between slow ability
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students (s) in the videotape (E) group and slow ability students in
the traditional group (C) are equal.
:iJ

H

o

E

s

H

1 :^E
s

=

"c

> y

C

Table 23 contains the analysis of variance results.

Table 23
Least Squares Mean and Analysis Results on Lab Sheets
Between Slow Ability Students in the
Two Treatment Groups

ANIMAL USED
TREATMENT
MEANS

TREATMENT
EARTHWORM

GRASSHOPPER

PERCH

FROG

Experimental

19.67

20.00

20.67

20.80

20.28*

Control

17.75

18.00

19.60

19.33

18.67

D.F.

MEAN
SQUARES

1

17.70

22

3.94

SOURCE

Treatment
REMAINDER

F

4 .49*

* significant at the .05 level

Interpretation.

Since the computed F value of 4.49 with 1

22 df in the treatment groups was greater than the critical F value
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of 4.30, null hypothesis 31 was rejected.

The mean score performance

on lab sheets of slow ability students in the videotape (experimental)
group was significantly higher than the mean score performance of the
slow ability students in the traditional (control) group at the .05
level.

Hypothesis 32
The mean score performance on lab practicals between slow
ability students (s) in the videotape group (E) and slow ability
students in the traditional group (C) are equal.
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Table 24 contains the analysis of variance results.

Table 24
Least Squares Mean and Analysis Results on Lab Practicals
Between Slow Ability Students in the
Two Treatment Groups

ANIMAL USED
TREATMENT
MEANS

TREATMENT
EARTHWORM

GRASSHOPPER

PERCH

FROG

Experimental

27.33

28.60

29.67

28.75

28.59

Control

27.00

23.00

26.00

27.00

25.75
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Table 24 (Continued)

SOURCE

D.F.

MEAN
SQUARES

Treatment

1

53.68

21

15.49

REMAINDER

Interpretation.

F

2.48

Since the computed F value of 3.47 with 1

and 21 df in the treatment groups was less than the critical F value
of 4.32, null hypothesis 32 was retained.

The mean score performance

on lab practicals between slow ability students in the videotape
(experimental) group and slow ability students in the traditional
(control) group was equal.

Hypothesis 33
The mean score performance on the first 16 questions of lab
practicals between the slow ability students (s) in the videotape
group (E) and slow ability students in the traditional group (C) are
equal.
:v
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Table 25 dontains the analysis of variance results.

85
Interpretation.

Since the computed F value of 1.61 with 1

and 21 df in the treatment groups was less than the critical F value
of 4.32, null hypothesis 33 was retained.

The mean score performance

on the first 16 questions of lab practicals between slow ability
students in the videotape (experimental) group and slow ability
students in the traditional (control) group was equal.

Table 25
Least Squares Mean and Analysis Results on Lab Practicals,
Questions 1-16, Between Slow Ability Students in
the Two Treatment Groups

ANIMAL USED
TREATMENT

TREATMENT
MEANS
EARTHWORM

Experimental
Control

GRASSHOPPER

PERCH

FROG

9.00

11.40

11.67

12.00

11.02

10.25

9.00

9.40

10.00

9.66

SOURCE

D.F.

MEAN
SQUARES

Treatment

1

12.23

21

7.61

REMAINDER

F

1.61

Kuder-Richardson Correlation
Table 26 contains the results of the Kuder-Richardson Formula
20 test for internal consistency.

Each of the reliability
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coefficients was found to be significant at the .01 level.

' Table 26
Kuder-Richardson Correlation

ANIMAL USED

.01
CRITICAL
VALUES

INSTRUMENT
EARTHWORM

GRASSHOPPER

PERCH

FROG

Lab Sheet

N=41 .
.590

N=46
.610

N=42
.752

N=44
.670

N=40
.393

Lab Practical

N=40
.719

N=44
.840

N=41
v825

N=43
.822

N=45
.372

* significant at the .01 level

Student Opinion Survey Results
The student opinion survey was administered one week after the
completion of all four dissection units and contained the question:
"You have experienced both the TV and traditional (no TV) approach
to the dissection labsv
could choose.

Circle the one you would rather have if you

Why?"

Of the 42 responses, 32 (76.2%) preferred the TV method and
10 (23.8%) preferred the traditional (no TV) approach.

Without excep¬

tion, the written responses of those favoring the TV approach
indicated that the dissection was easier and they could find more of
the parts.

On the other hand, those that preferred the traditional

method (no TV) wrote about the TV going too fast and its being too
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fuzzy with everything in the dissected animals too small to be seen
on the TV.

One student expressed concern for energy use in the TV

method as being wasteful which caused him to prefer the traditional
or no TV method.

Summary

This chapter presented the findings of a study to compare the
effects of a step-by-step videotaped dissection laboratory teaching
method with the traditional pre-dissection lecture/demonstration
teaching method.

The data gathered was analyzed and the null

hypotheses were tested at the .05 level of significance.

In addition,

the results of a simple opinion survey in regard to preference for
one of the two methods, were presented.

The reliability coefficients

for the various instruments were also reported.

Chapter V

SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS
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Summary

The purpose of this study was to compare the effects of a
step-by-step videotaped dissection laboratory teaching method with
the traditional pre-dissection lecture/demonstration teaching method
as measured by mean score performances on lab sheets filled out during
the dissection and by mean score performances on a lab practical
given upon completion of each of the dissection units.
The instruments were constructed by the investigator and have
high reliability coefficients (significant at the .01 level) based on
a Kuder-Richardson test for internal consistency.

The investigator

was also the instructor for both methods.
A review of the literature was conducted by the investigator
and revealed that only four studies were found that addressed the use
of televised instruction in the animal dissection laboratory.

Two of

the studies only mentioned the use of televised instruction in the
animal dissection laboratory but gave no specifics.

Two other

studies reported contradictory results and conclusions about its use.
A description was given concerning the procedure which was
used to collect, organize, and analyze the data obtained.
The findings and interpretations of the data were presented
in tabular and discussion form.
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Conclusions

Neither method of instruction appeared to be significantly
better than the other in relationship to overall performance, sex,
and ability, with three exceptions.

On lab practicals, males in the

videotape group (experimental) scored significantly higher than males
in the traditional (control) group; and, within the traditional group,
males scored significantly lower than females.

Also, slow ability

students within the videotape group scored significantly higher on
lab sheets than those slow ability students in the traditional group.
It appears that the videotape method tends to favor males on lab prac¬
ticals and slow ability students on lab sheets.
The investigator feels that the higher performance by males
in the videotape group can be partly, if not wholly, explained by the
immaturity of males of this age group (12-13 years old) as compared
to females of the same age.

Males tend to spend less time on task

and pay less attention than females.

The videotape method appears to

have caused the males to pay more attention and spend more time on
task.

This becomes even clearer when consideration is given to the

fact that males within the traditional group scored significantly
lower on lab sheets than females in the same group did.
Overall, students tended to do best on the perch dissection
and worst on the earthworm dissection.

The investigator believes that
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the significantly lover score performance on the earthworm dissection
was due to its being the first formal dissection experience that the
seventh grade students were responsible for.

The investigator also

feels that the significantly higher performance on the perch dissec¬
tion was due mainly to the fact that the perch dissection emphasized
the gross external anatomy with the internal dissection, location,
and identification of parts not as extensive as in the other three
animals dissected.
Since all of the students that favored the videotape method
expressed its value as helping them identify the proper parts, the
results on questions 1-16 of the lab practicals were puzzling.

If

what the students said were true, the results of the first 16 ques¬
tions on the lab practical, which emphasized looking at dissected
specimens and identifying the parts, should have shown a significant
difference favoring the videotape method.

It did not!

The investi¬

gator is at a loss to explain this phenomenon.
While the overall performance did not show a significant dif¬
ference between the two methods, the videotape method had consis¬
tently higher overall mean score performances.

So that even though

the videotape method was not significantly higher in mean score per¬
formances than the traditional method, it was higher.
The investigator also noticed that during the course of the
dissections, mutilation of the specimens decreased considerably when
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the videotape presentation was used.

Students, especially males,

paid more attention, were more careful, and were generally more pos¬
itive during the videotape method and were thus less destructive.
Since the cost of the dissection program was a major consideration,
the videotape method did help to keep the specimens in good condition
In fact, the investigator did not have to use any new specimens for
the lab practical questions but was able to use the

n

left-overs" from

the student dissections—another cost savings.

Summary
The investigator feels that the use of a videotaped presen¬
tation is a viable alternative to the traditional method of presen¬
tation of animal dissection laboratories in that students tend to
score better and have a positive attitude towards and an increased
enthusiasm for the dissection which leads to less mutilation of
specimens.
The major areas of concern will be addressed in the recommen¬
dations section that follows.

Recommendations

Further investigation of the use of the two methods incorpor¬
ating procedures to answer the questions that follow is essential!
1.

Would the use of a better camera (capable of zooming
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closer) and color (the investigator used black and white) have an
effect on the results?
2. Did the fact that some students complained about the tape
moving from step to step too fast have an effect on the results?
3. Even though

a counter-balanced design was used, was

there a carry-over effect from alternating the methods on the two
class periods?

Did experience with the step-by-step location of

animal body parts in the videotape method lead to a better location
and identification of parts when the traditional method was used?
4. Would there have been a better retention of materials
over a period of time as a result of using one method'as compared to
the other method?
5. Would the results have been different if higher grade
level students were used?
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EAfVTirOf^l DISSECTIOfl 1 A3 SHEET

IIITRODUCTIOil
The earthwom belongs to one of three (3) phyla of uonns—AnnelIda. The
other two phyla are flatv/orns and round\;oms. The nost characteristic feature of
the »/oms in the Phylum Annelida is the fact that their bodies are divided into
seoments both outside and inside! With this fact in'mnd, it is quite common to call
This phylum the sonmented i/orns/ The eartivvom, Lumbricus terrestris, tclonqs to one
of four classes of secnented '-.'oms.
The earth'-'om is probably the most important worm to nan because it is the
primary builder of top soil.
They loosen the soil uhich allows air and water to
enter "the soil. Earthworms prefer moist, rich soil that is not too dry or sandy.
Thus they are found all over the earth.
‘ They are chiefly MOCTUR’IAL which
They are usually five (5) to twelve (12)
found in Austrailia that are eleven (11)
weigh more than one (1) pound. There is
can reach six (6) feet in lengthl

means that they are most active at niqht.
inches lonq, but there are sorie species
feet long, one (1) inch in diameter, and
also a species found in South America that

The earthworm has three main internal features not found in simpler animals,
but they are more similar to the complex organ systems found in higher animals. The
three internal features are: 1) a segmented body, 2) a complete digestive tube (mouth
to anus), and 3) a true body cavity.
In this lab, you will be dissecting an earthwom and studying its parts.
Please follow through the lab procedure outlined below in a step-by-step manner.
Road the numbered section first and then do what it tells you to do BEFORE going on
to the next step.
EXTERNAL (OUTSIDE) FEATURES
1. LOOK AT THE PITS IDE APPEARANCE OF THE EARTH1 fORH.
A) Notice that the body is divided into sections or rings.
sections are called SEGMENTS.

These

3) It is also Important for you to be able to find the ANTERIOR and
POSTERIOR portions of the earthworm. The ANTERIOR is the front end, and it 'is more
pointed than the POSTERIOR or rear end. Also at the anterior end, find a light,
smooth band that goes around the earthworm covering seven (7) segments. This looks
like a "fatty" layer and is called the CLITELLUfl. Thus the clitcllum is closest to
the anterior end of the earthwom.
C) The two jobs of the clitellum are to: 1) form a cocoon and 2) hold
natino earthvroms together.
2. RUG YOUR FINGERS GENTLY ON THE SKIJI OF THE EARTHWORM.
A) Towards the bottom (VENTRAL side) of the earthworm you should be able
to feel little bristle-like structures. These bristle-like structures ore called
SETAE. Feel for then.
3) The setae have two main jobs: 1) to anchor the worm in its burrow and
2) for locomotion. There are four (4) pairs of setae on each scgment*-two pairs on
the’ bottom' aniT two pairs on the side.
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The PH*\RV!X is a nusculir nr^an usoo to suck food and soil into the earthworm.
earth'-'orm lias NO

The

S) Fron t'r pharynx, the food passes into a Ion?:, r.arro\' tube called the
ESOPMAPUS-FI ID IT. The esonbanus is bettor kno-zn as the “food tube".
C) Fror, t!ie esonVapus, the food noves into the CP.Of? i/hich is a larne,
tilln-valled sic-like structure. FIdD THE CROP. It is used to store food tenporarily.
Deino able to store food is important because the food can Le released when Tt is
needed.
D) After the crop, the food oasscs very slo';ly into the GIZZARO--FIilD IT.
'lotice ho1' sard. the nizzard is when touched ‘.'ith a dissectim needle. It is used
for orindinn fond . To be able to orind the food, it is filled ’/ith sand, which is
v.*hy it'is'hard to the touch.
F) Fron the oizzard, the food passes into a lonn tube that runs the rest
of the length of the earthworm's body. This tube is called the MTESTldE—FMD IT.
It is in the intestine that the nain food digestion occurs. Substances called
EdZYlT.S are found in the intestine and they help the earth:iom to dipest the food.
F) Fron the intestine, the food passes out the opening at the posterior
of the worn called the AMDS.
C) In nottinn food, the earthworm eats larre a'^ounts of soil that contains
decayinp leaves and so on. The natter that is not used by the earthworm passes
through its dinostive system largely unchanged. These left-over materials are called
CASTS.
H) Since the earthworm burra's through the rround as it eats, it loosens
the soil and adds to the soil's fertility. Two items that are allowed to enter the
soil easier because of the "LPOSE'U'iG" of the soil by the earthworm are AIR and
•JATER.
8. IDErlTIFICATICP' OF THE CIRCULATORY SYSTEM. The well-developed blood system
of the earth1.'orr. is a CLCSEh CIRCULATORY SY-STEi;. This means that the blood is found
in vessels all of the tine in its travels throughout the earthworm.
A) LOCATE TMH FIVE (5) PAIRS OF HEARTS THAT SURROO) THE ESOPHAGUS. These
"hearts" are darTTro^ in color and are also called AORTIC ARCHES. They "act as
blood pressure reoulators.
B) The blood roves from the aortic arches into the VE'ITRAL BLOOD VESSEL.
You can find this vessel if you gently lift up the intestine. “Blood flows from this
nain vessel into snail nr vessels in each segnent of the earthworm's body.
C) The blood returns to the "hearts" by way of the DORSAL BLOOD VESSEL.
Find this dark brown line running alono the top of the digestive tubesi It is .
actually the dorsal blood vessel that pumps blood throughout the earthv.'om's body.
0) As food is digested, the blood circulates and picks the digested food
up for distribution to all of the cells of the earthv.'om's body. The blood of the
earthworm is sinilar in color to liunan blood, nanely, red in color.
9. IDE:iTIFlCATIO:i OF THE REPVOUS SYSTEM. There are two tiny round white
bodies ahoVe the pharynx that make tip the BRAM. Try to find them.
A) Two nerve cords extend fron each of these white bodies, go around the
pharynx and .loin under the digestive organs to form a Hiitish, stringy VEfiTRAL HERVE
CORD. Lift the intestines carefully and try to find this cord.
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9) The earthworm does not have eyes or ears and yet It can detect light,
chemicals and moisture. It does tills with SENSE 0RGA1S located In the skin.
10. IDO.TirI CATION PF THE REPRODUCTIVE SYSTEM. Earthworms are HERMAPHRODITIC,
which means that they produce both sperrs and engs fn the sane worm.
A) Find the three (3) pairs of large white bodies surrounding the
esophagus. These structures arc called SPERM SACS. Sperm cells nature and are
stored"1n these sacs. Since these sacs contain tHe sperm cells, they must also
"contain the T£$TES--the oroans that make the sperm cells.
B) The earthworm also has SPERM RECEPTACLES that store sperm received from
another earthworm when mating. Even tHougli the earthworm 1s"hermapnroditic, the eggs
of one earthworni can only be fertilized by the sperm from another earthworm.
C) There are tiny OVARIES that lie beneath the third pair of sperm sacs.
These are very small and difficult to find, but try to locate them. The ovaries
produce the egg cells for the earthworm.
D) Find the fatty, light colored band again. Remember that this is the
clltellum and has two (2) special roles in the reproductive process. It holds the
two mating earthworms together and it forms the cocoon in which the young earthworm
'develops.
11. IDENTIFICATION OF THE RESPIRATORY SYSTEM. The earthworm has no lungs and
thus are "skin breathers11. "hen an "earthworm is alive, its skin is moist and "slimey"
This allows oxygen (Oo) to enters the earthworm's body and carbon dioxide (CO2) to
leave it. Thus an earthworm out in the sun actually suffocates since it dries up and
can no longer get oxyaen (O2).
12. IDENTIFICATION OF THE EXCRETORY SYSTEM. The excretory system of the
earthworm is made up of structures called HEPHRiDIA, which are nothing more than
primitive kidneys. There are two (2) of these structures in each segment of the
earthworm except the first three (3) and the last one. They remove nitrogen-contain¬
ing waste materials from the body and release them outside of the earthworm's body.
13. FINAL COMMENTS. This concludes the actual dissection lab. BE SURE YOU
CLEAN UP PROPERLY AND AIS'O THE QUESTIONS THAT FOLLOW 01 THE NEXT PAGE. You may
use any textbook sources available to find your answers. THE LAB ANSWER SHEET MUST
BE TURNED IN AT THE END OF THE LAB PERIOD TODAY-so please work as rapidly as you
can.
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GRASSHOPPER DISSECTION LAB SHEET
INTRODUCTION
Today you will be dissection a ornsshopoer. The first part of the lab will
be concerned with location the Important external structures and the second part will
be concerned with the actual dissection to see the Important Internal structures.
The orasshopner belongs to the Arthropod Phylum i/Mch automatically nives It
certain characteristics that all Arthropods have Tncorrjon. Arthropods are
Invertebrates (animals without backbones) that have an outside skeleton (exoskeleton),
seormnted bodies, an-1 .jointed appendages. The grasshopper belongs to one of five (5)
main classes of arthropods—tne insects. The other four (4) classes are the
Crustaceans (crayfish, crabs, shrirtp), centipedes, millipedes, and arachnids (spiders,
ticks, scorpions).
The grasshopper is considered a "typical" insect which is the rain reason it
Is studied. Insects make up over k of all the species of animals known to nan. The
main characteristics of all insects are three (3) pair of walking legs, one (1) pair
of antennae, and three (3) body regions--head, thorax, and abdomen. They have a
respiratory system made up of tracheal tubes and most have one (1) or two (2) pair
of wings. The sense organs are often''specialized and are probably one of the main
reasons for their great success.
The particular grasshopper you will be dissecting is called the lubber
grasshopper. A member of the genus Ronalea, this grasshopper Is mainly a southern
form most common to the Gulf states.
In tills lab, you will be dissecting a grasshopper and studying its parts.
Please folia? through the lab procedure outlined bela.7 in a step-by-step method.
Read the numbered section and find the part described UEFORE going on to the next
numbered part.
EXTERNAL (OUTSIDE) FEATURES
1. LOOK AT THE OUTSIDE APPEARANCE OF THE GRASSHOPPER.
A) Notice that the body Is surrounded by a rather hard and stiff "armor"
covering called the EXOSKELETON. This exoskeleton is made up of a material called
CIUTIN. Notice also that the exoskeleton is segmented and that membranes alia?
movement of the segments.
3) The body is divided into three (3) regions—HEAD, THORAX, and AnDOIEN.
The smallest of these regions Is the head.
2. LOOK AT THE HEAD REGION.
A) Notice the two (2) long, slender structures sticking out of the top of
the head. These are the ANTENNAE, they are used for touch and smell. Notice that
the antennae are segmented as wefl.
G) Notice the large eye on each side of the head. These eyes are called
COfiPOlflD EYES because they are made up of many little eyes called FACETS. Find the
three (3) SI'PLE EYES which appear as brownish dots. One Is found above the base of
each antenna and one is In the groove between the antennae. The simple eyes sense
light and the compound eyes sense images in several directions at the same tine, but
the "vision is probably not very sharpl
C) Examine the mouth. Notice its Jaw-like appearance. Located here are
several mouth parts, the commonly known of which are the MANPI DIES. These mouth
parts are adapted for biting and chewing. It is Important for you to remember that
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the grasshopper only feeds on blades of grass and other leaves.
damaging to crops.

This Is why It Is so

3. THE SECOTO DOPY REGION IS THE THORAX.
A) It Is made up of three (3) segments with a leg attached to each segment.
Thus there are three (3) pairs of lens, all attached to the thorax. Notice that the
lens are also segmented. Having jointed legs aids In walking* jumping, climbing and
clinging to surfaces.
B) Find the third pair of legs, counting from the
front (anterior) of the
5
grasshopper. TheseHTarge pair oTTeg? are called the JUni iIifi lIGST They are given
this name because of the muscles for iunplng attached to them. The jumping muscles
of the grasshopper are the most pov/erful muscles known.
C) look at the foot of each leg. Gently rub the foot area with your
finoer. You should feel the spine-like roughness. This Is caused by structures
known as CLAMS. They allow the grasshopper to cling to smooth surfaces.
D) Spread out the wings. They are located on the thorax region of the
body. There are two (?) pair wings. The first pair of wings are stiff and leathery.
These wings are called the FORE WINGS. FIND THEM. Fore wings do not aid In flying,
but, rather, they provide protection for the second pair of wings.
The second pair of wings are the true wings. These transparent, fan¬
like wings are called the HPP MTIGS. These wings are used for flying. The small
veins that form a net-like appearance on the hind wings are actually TRACHEAL TUBES
and thus are a part of the respiratory system.
A. THE THIRD BODY REGION IS THE ABDOMEN.
A) Notice that there are NO APPENDAGES (outgrowths of the body) on the
abdomen. Try to count the number of segments In the abdomen (There are 11 or 12
segments).

B) You can find the first segment of the abdomen because of the large,
oval membrane found there. You nay have to move the jumping legs In order to see It.
This membrane 1s called the TYMPANUM. It Is the organ of hearing.
C) Also found on each side of seven of the segments of the abdomen are
little holes or openings. FIND THEM. These tiny openings are called SPIRACLES.
They let air Into the grasshopper's' body.
D) Try to determine the sex of your grasshopper. This can be done by
looking at the last two (2) or three (3) segments of the abdomen. In the female, the
posterior end of the grasshopper 1s pointed and hard. This structure Is ciTlled the
OVIPOSITOR, and It allov:s the female to dig into the ground to lay eggs. In the male,
the posterior end Is rounded and rather soft. "You should now be able to determine
the sex of your grasshopper. TRY IT.
INTERNAL (INSIDE) FEATURES
5. DISSECTION PROCEDURE. While holding the grasshopper, take your scissors
and cut off the wings and aTTof the legs as close to the body as possible. Starting
on the VENTRAL SURFACE of the abdomen (mouth side facing upT. Insert your~scissors
carefully about two (2) or'three J3T~segments from the end of the abdomen and cut all
the WAV. to the mouth. BE SURE TO KEEP AM HP'./AROTREssUfiT"CXI THE SCISSORS AT ALL
TTITB. Cu_t_down the_sjdes. at each end of the original cut and pin bock the walls.
Remember to place your pfiTs at a 45° angle and about one Inch apart, placing them on
both sides of the cut. You may have to tease away some of the muscles attached.to
the bo(Jy wall to get It opened far enough to be able to pin.
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C. IDENTIFICATION OF THE CIRCULATORY SYSTEM. Tlie cavities that show up when
the grasshopper Is opened up arc called niOJD SINUSES, These chambers make up most
of the circulatory system of the grasshopper! It is "very difficult to see the HEART,
which Is a long tube 1n the dorsal part of the abdomen. Ilote the grasshopper does
not have a closed circulatory system like the earthworm, but It has on OPEN
CIRCULATORY SYSTEM. In an open circulatory system, the blood enters the areas around
the cells and bathes them rather than traveling through blood vessels Its entire
journey. The blood In grasshoppers Is colorless and does NOT CARRY OXYGEN (O?) OR
CARBON DIOXIDE (C02), It carries digested food material I
7. IDENTIFICATION OF THE DIGESTIVE SYSTE11.
A) The digestive system fills up most of the Inside of the grasshopper.
Turn to page 428 of the MODERN BIOLOGY book for help at locating each of the parts of
the digestive system as they are described.
B) Food 1s taken Into the MOUTH where It is chewed and moistened. It then
travels through a short ESOPHAGUS andThto the large CR0?~1n the thorax region. The
crop stores food temooranly, just as in the earthworm. From the crop, the food
passes"!nto the GIZlARO where it Is ground and shredded. The gizzard Is partially
hidden by yellowish sacs called STO?lACFTPoUcUEri Ihe stomach pouches produce the
digestive enzymes.
C) Continuing towards the posterior and also partially hidden by the
stomach pouches is the STOMACH. The stomach carries on BOTH DIGESTION and ABSORPTION.
After the stomach Is the tube-11ke INTESTINE whose job is to reabsorb,water.
Continuing on 1s the RECTUM for temporary storage of waste matcriTts, and, finally,
the ANUS, which Is the opening tnrougn which wastes pass outsidiTtKe body of the
grasshopper.
8. IDENTIFICATION OF THE EXCRETORY SYSTEM. Near the outside of the stomach
and the Intestine, where they meet, are tiny, hair-like tubes called KALPHIGIAN
TUBULES. These tubes remove wastes frem the blood and pass them Into the last part
of theintestine.
9. IDENTIFICATION OF THE RESPIRATORY SYSTEM. Gases enter and leave the body
through the'tiny openings in the abdomen called SPIRACLES, which you have already
located earlier 1n the lab exercise. Air enters the spiracles and passes to all of
the cells through a complex network of air tubes called TRACHEAE. Air Is pumped Into
and out of the grasshopper by the action of the wings arxTthe movement of the abdomen.
10. IDENTIFICATION OF THE REPRODUCTIVE SYSTEM.
A) In insects, the sexes are separate. You already determined the sex of
your grasshopper. Since females laying eggs are the easiest to catch, most of the
grasshopper specimens are females filled with oblong, orange-colored eggs packed
tightly together. If you find no eggs, chances are that your grasshopper Is a male.
B) The females tend to lay their eggs In late summer or fall, and they
hatch In the spring. The grasshopper goes through INCOMPLETE METAMORPHOSIS 1n which
there ere only three (3) stages of developnent--egg, nymph, and aduTE! THe nymph
stage looks like a small adult only out of proportion. They Increase In size by
MOLTING, which Is the shedding of the exoskeleton.
11. IDENTIFICATION OF THE NERVOUS SYSTEM. The nervous system lies under the
digestive system ahcTthus Ts found on the ventral side of the grasshopper. Its plan
Is very similar to the earthworm's, except that the brain of the grasshopper is
larger and the sense organs are better developed.
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12.
CLEAN UP

FINAL COUNTS.

This concludes the actual

PI^PITANONSWER

dissection lab.

BE SURE YOU

THE QUESTIONS THAT FOLLOW ON THE NEXT PAGE.

You may

use any textbook sources available to find your answers.
THE LAB SHEET QUESTIONS
AND THE ANSWER SHEET MUST BE TURNED IN AT THE END OF THE LAB PERIOD TODAY—so please
Work as rapidly as you canl

~~
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PERCH DISSECTICM IA3 SHEET
niRonucTiai
Your Investlnatlcns will nw-' take you into the Phylun Chordata.
All chordates
have three (3) characteristics in comon: 1) a notochord present 'during some
developmental stage, 2) a hollow dorsal nerve coril,'VncJ 3) nlll slits. This phylun
is made up of four (4) subphyla. "The rain one to ref.iember is'tfic'VERTEBRATES or
animals ^ith backbones. This vertebrate subphylun is made up of seven (7) cTasses—
three (3) groups ofTTsh (jawless fish, cartilage fish, and bony fish), amphibians,
reptiles, birds and narcnals.
Thus, there are three (3) classes of fish—the javjcss fish v/hich Include the
lampreys and hagfish, the cartilage fish which include the sharks, rays and skates,
and the bony fish which include""most comon fish. Bony fish are the largest group
of 1 iving vertebrates that exist all over the world in all types of v/ater, altitudes
and depths.
The yellov perch, Perea flavcscens, is a common freshwater bony fish found
mainly in the Mid-westeru States and parts of Canada.
In this lab exercise, you
will be dissecting a yellow perch so that you can study the internal parts as well
as the external structures.
Please follow through the lab procedure outlined below
in a step-by-step manner.
Read the numbered section and find the parts described
BEFORE going on to the next numbered section.
EXTERNAL (OUTSIDE) FEATURES
1. Look at the outside appearance of the yellow perch.
Notice that the body
Is generally"t6rneoo-snnPed and has three Q) regions—HEAD, TRUNK and TAIL.
The
divisions between tnese regions will become more apparent as you look at each of the
regions in greater detail.
2. Look at the head region.
A) The most obvious features are a I'flUTH, two (2) NOSTRILS (used for
smelling) and two (2) EYES.
Find these features.
Look closer at tfie eyes and
notice that there are no eyelids. The perch's eyes have a structure called ft
NICTATING MEMBRA;IE thaTTolcis over the eye for protection.
B) The perch does have ears located just behind the eyes, but they do not
have an external opening and so cannot be seen.
C) Look at the two (2) flaps, one on each side of the perch's head. Their
job is to protect the f|iTTs and they are'each callcci an OPERCULUM.
Lift one of the
operculum and notice the •feathery structures below it. These are the GILLS. The
flllls are used to get oxygen (Og; and get rid of carbon dioxide (CO2).
D) The head and trunk regions are separated by the most posterior part of
the operculum (gill flap).
3. Look at the trunk region.
A) The trunk contains most of the fins found on the perch.
Find the pair
of fins, one on each side of the perch, located just behind the operculum (gill flap).
These fins are called the PECTORAL FINS.
B) Find the pair of fins just below and behind the pectoral fins. These
fins are called the PELVIC FINS. The pelvic fins and the pectoral fins are used in'
four (4) ways: 1) as oars Tor swinning slowly, 2) to aid in steering, 3) in main¬
taining balance v/hen resting, and 4) in moving backwards.
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C) The rest of the fins are unnaired. The nancs <)1vcn to tiicse fins
indicate their position rn the perch's body. Find then as they are described to
you.
1) The A'lTFHPR DORSAL Fill bcplns on top (dorsal) of the perch. This
fin has spines that rake It sharp, and,.thus, It protects the perch.
2) Just behind the anterior dorsal fin Is the POSTERIOR DORSAL Fid.
This dorsal fin 1s soft and spineless. ?oth of these dorsal fins serve"to keep the
fish upright "hlle It 1s swlrmlng.
0) The end of the trunk and the beolnnlnn of the tall body region 1s
narked by the presence of the MUS (rets rid of wastes that are solid), and, just
behind the anus, a slit-like openin'! used for excrotlon and reproduction. Find these
t-'Q openlnns.
4. ,!o\' you can find the tall reolon.
A) Oust behind the anus Is a fin called the AilAL FIN. Find It.
helps to keep the pr-rch uorleht and also helps to naintaln balance.

This fin

B) A portion of ''hat Is usually called the tall Is actually a fin sticking
out of the tail region of the perch's body. This fin Is called the CAUDAL FIN. It
is used to rove the perch fon/ard. Find the caudal fin.
5. Notice the outer-covering of the perch.
A.) The structures that forr this covering are called SCALES. Their main
job is to protect the nerch fro^ disease. The exposed portions of these scales have
snail snlny 'structures on then. That Is "hy the perch's body (skin) is very rough" to
the touch.
D) The scales are covered with a very thin epldemls that gives off liUCUS
which is the substance that nakes the fish sllny to the touch. This mucus 1ubricates
the body so that the fish can glide through the v.'ater easier, nakes capture more
(HfflcuVt, and protects the perch fro;? parasites.
6.
Examine the sides of the perch closely.
scales noino from head to tail. This Tine of scales Is called the LATERAL LIi!E.
This structure acts as an organ of hearing because It detects la-/ frequency underwater vibrations.

You s

INTERNAL FEATURES (lilSIDE FEATURES)
7.

DISSECTION PROCEDURE.

EE TtHe fin on top). This will help protect your hands! Cut away
the PPr.RCl'LUi; (gill flap) from the left side of the fish. Examine the GILLST 'lext,
open the routb and cut through the enole of the left jaws and continue cutting
through the nllls. NOTICE T(£tEETH and TONGUE, ifotice”aTso tHe PHARYNX andthe

MliiTiT.
Starting at.the onus,‘make a cut along^the ventral (bottom) side of the perch
continuing to a point just past the'pelvTc fins, tlion make a cut unward from the anus
to"the dorsal (too)'side of the perch. Oo the sane in front by cutting past the
pectoral fins, uoward to''ards the dorsal (too) side of the perch. Gently separate
the body**waTl~ from the Interna) oTgans an<T cht~the body wall off.

C.

IDHTIFICATIfYI OF THE DIGESTIVE SYSTEM.

A) Find the MOUTM again. Just past the mouth Is the PHARYNX, and just
past the pharynx Is theTWHAGUS. Covering most of the esophaguins a large, darkcolored organ, the |jVERT The liver produces bile and also helps to clean the blood.

Refore you start the di
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Under the right side of the liver is A snail, grecn-colored sac called the GALL
GLADDER. The gall bladder stores the bile produced by the liver.
B) Lifting, the liver, follow the esophagus along until it joins with the
STOMACH. Notice that the stomach is straight in line with the esophagus so that if
sometKTng large is swallowed, it can go into the stomach as well. Cut the stomach
open and remove the contents. ’Jhat do you find?
C) After the stomach is the I'lTESTINE. Digestion continues as food noves
through the short loops of the Intestine-! Digested'food is 'absorbed Tn the intestine
as well. Material that can not be digested leaves the fish's body by passing through
the ANUS.
9. IDENTIFICATION OF THE CIRCULATORY SYSTEM.
A) Just below the gills Is the two-chambered HEART. Find it. It has an
atrium, and a ventricle. The heart pumps bTdod throughout tne arteries, capillaries
and veins.
D) The circulatory system of the perch is a CLOSED CIRCULATORY SYSTEM.
As you can tell, the circulatory system of the perch is much more con.plex than those
of the earthworm, grasshopper or crayfish! It 1s beyond the scope of this course to
discuss the names and locations of the various blood vessels—that discussion will be
left to later biology courses you might take.
10. Notice the long, shiny, thin-walled sac that fills most of the body cavity
above the digestive organs. This structure Is called the AIR BLADDER or SWIM BLADDER.
Its main job is to act as a "depth regulator11. It fills with air to cause the fish
to float at the right level belbv/ the water's surface.
11. IDENTIFICATION OF THE REPRODUCTIVE SYSTEM. There arc male and female perch,
but it is very difficult to recognize this difference externally. The sex organs are
found belov.' and attached to the swim bladder. Find the single OVARY (many times
filled with eggs) or the two (2) white TESTES. This will tell you the sex of the
perch. Females have the ovary and males have the testes.
12. IDENTIFICATION OF THE EXCRETORY’SYSTEM,. Find the slender dark KIDNEYS
which He between the swim bladder and the vertebrae. To see them, you will"have to
cut the swim bladder and look behind it.
13. FINAL COftpiS. The nervous, skeletal, and muscular systems will not be
covered as a part of this dissection. They are beyond the scope of this course, and
thus, they will be left to future biology courses you might take.
This concludes the actual dissection lab. BE SURE YOU CLEAN UP PROPERLY AND
ANSWER THE QUESTIONS THAT FOLLOW ON THE NEXT PAGE. You may use any textbook sources
available to find answers to the questions. THE LAB QUESTIONS AND ALSO THE ANSWER
SHEET MUST BE TURNED IN AT THE END OF THE PERIOD TODAY-so pi ease" work as rapidly as
you canT
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FROG DISSECTIO 1 LA^ SHEET
lUTRODUCTIQ'l
Your Investigations of the animal kingdom no1^ continues In the Phylum Chordata
with a look at another class of the vertebrate subphylum~the Al PH 101 A. IS. Remember
that the vertebrate subphylun Is made up of" seven (7) cl as ses-'-fish( representing
three (3) of the classes), amphibians, reptiles, birds, and mammals.
The amphibian class Includes the frees, toads, salamanders, and newts. The
amphibians are a transition group between water and land animals In that they can
venture onto land, but they are never too far from water because they must be in It
for reproduction to take place. Amphibians have three (3) possible breathing
methods—with lunns, through their moist skin, or gills. They can use one of these
methods or a combination of them, however, gills are never found In adult frogs and
toads. They usually have four (4) limbs and often webbed feet. They all have a
three-chambered heart. The 'amphibian you are going to look at is the leopard frog
or 'Rana pTnfens^
The frog lives In and near freshwater. It is spread throughout the United
States and varies in size from less than five (5) inches in body length to eight (8)
or nine (9) inches in body length. Frogs feed-mostly on insects and have e type of
metamorphosis In which the frog changes from an egg to tadpole and then into an adult.
In this lab exercise, you will be dissecting a leopard frog so that you can
study the Internal as well as the external parts of the frog. Please follow through
the lab procedures outlined below In a step-by-step manner. Read the directions in
the numbered sections and find the parts described BEFORE going on to the next
numbered section.
EXTERNAL (OUTSIDE) FEATURES
1.

look at the OUTSIDE APPEARANCE OF THE FROG.

A) Notice that the body is divided Into two (2) regions—the HEAD and the
TRUNK. 'Mthout a neck, there 1s no head movement separate from the trunk. In other
words, the frog must move his body to see in different directions.
B) The body Is covered with a smooth skin that is kept moist by ilUCUS
GLANDS. Notice that the skin on the dorsal (top) side of the frog is shotted and
Wat'the ventral (bottom) skin 1s white. This coloring acts as a CA['.oUFLAG£~for the
frog.

the frog.

C) Look at the two (2) light-colored ridges on the dorsal (top) side of
These two ridges are called DORSOLATERAL FOLDS.

D) There are two (2) pair of limbs. The two In the front (anterior) of
the frog are called the FORE LEGS. They are short and weak. These front legs are
used to prop up the body*on land "and to cushion the fall after a leap. Count the
number of fingers to see that there are four~7;TrTinr»ers"on each fore leg.
The back legs are called HIND LEGS. Notice that they are very muscular
and have webbing between the toes. These Tegs are used In swimming and leaping.
Count the number of toes to prove that there are five (S) toes on each hind Teg.
2.

LOOK AT THE HEAD REGION.

A) Notice that the eyes stick out of the head, thus acting like a peri¬
scope allowing the frog to see above water while swlming or resting. Look closely
and nolfce tllat Ihcre is an OFFER anTTOTOIYTlTD. In addition to these, there is
a transparent third eyelid 031101 the nTtWTIATclBRAnE. This third eyelid keeps
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the eyeballs nolst on land and protect? thr? eyeballs whon the frog Is undenvator.
B) Just in front of the eyes, find the two {2) NOSTRILS. These nostrils
allow the frog to breathe air with everything except the top of the head underwater.
C) Just behind the eyes, find the two (2) TYfPANIC lcI.3RA.NES, one on each
side of the head. These structures allow the frog to sense vlbratlonsT
3. OPEN THE MOUTH AND CUT THE CORNERS OF THE LjOUTH THROUGH THE ANGLE OF THE JAW.
This will open the .jOUTHCAVITY for better TnspecHonl
A) The frog has two (2) sets of teeth. One set Is located on the upper
jaw. Run your finger along the upper jaw and feel the MAXILLARY' TEETH. Behind this
set of teeth In the roof of the nouth are two VOMERINE TEETH. These two sets of
teeth are not for chewing, but they are used for holding the prey.
B) Near the vonerine teeth are the INTERNAL HARES that connect with the
nostrils through air passages.
C) Also In the roof of the nouth, find the EYE BULGES. These are where
the eyes sink down v'hen they are closed. This action by the frog also helps to hold
the prey in the nouth.
D) Near the angle of each of the jaws, find the opening of the EUSTACHIAN
TUBE. The eustachlan tube connects the nouth cavity with the cavity of the niddVe
ear. They help to equalize the pressure inside the ear with the outside pressure
ijust as in humans). Iri male frogs, very close to the eustachlan tube openings are
the OPENINGS TO THE VOCAL SAC. Try to find then, but If your frog Is a female, you
won't be able to find them since vocal sacs are found only in male frogs. The vocal
sacs are used v/hen the frog croaks.
E) Notice that the nouth cavity narrows to form a PHARYNX. At the end of
the pharynx, find the OPENING TO THE ESOPHAGUS. Remember that the esophagus 1s a
tube that connects the pharynx (throat) with the stomach.
F) Just below the esophagus opening, find the vertical slit called the
GLOTTIS. This structure guards the air passage into the Tunas so that it closes when
food is swal1owed in order to keep the food from going down into the lungs.
G) Just below the glottis, find the long, whitish TONGUE. Notice that the
tongue is attached to the front of the nouth rather than the back.” This tongue Is
sticky and flips over and out r/hen catching an Insect.
INTERNAL (INSIDE) FEATURES
4. DISSECTION PROCEDURE. Put your frog VENTRAL SIDE UP (bottom side up) on the
dissecting tray. ‘Mth your scissors, carefully cut through the skin at the place
v/here the hind lens join the body. Continue cutting until you get to the lower jaw.

BT^RTTourcnnwecDmiTfr^ •

CUTTING THROUGH THE BONES JOINING IT TO THE SHOULDERS. Then at each end of this cut,
cut down the sides of the frog so that the skin can be pulled back.
Cut the abdominal muscles found below the skin In the same manner, so that both
the skin and the muscles can be pulled back and pinned to the dissection tray. BE
SURE TO KEEP AN UPWARD PRESSURE ON THE SCISSORS so that the Internal organs are not
damaged. You are now ready to look at the internal parts of the frog.
5. IDENTIFICATION OF THE DIGESTIVE SYSTEM. CAUTION: Do not remove any of the
organs, but, rather, gently push them aside to see organs underneath.
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A) You already studied the nouth and pharynx that open into the short
esophagus. To find the whitish ESOPHAGUS and STOMACH, you must push the large LIVER
aside. Find the esophagus and stomach. The stomach partially digests food and then
passes it into the SMIL liiTESTINE i/here digestion is completed. Mnd the small
intestine.
B) Find the large, three-lobed LIVER that you pushed aside to see the
stomach. The liver produces BILE which is stored in a greenish, sac-like structure
located under the left lobe of tHe liver. This structure is called the GALL BLADDER.
Find it. The bile pours into the start of the small Intestine and helpsTo break'
down fats.
C) Hotice the thin, transparent membranes that support the small Intestine
and other organs of the digestive system. Find the tan-colored structure in this
membrane located between the stomach and the first portion of the small intestine.
This structure is called the PANCREAS which produces more digestive juices that pour
into the small Intestine.
D) Follow the small intestine along as it curves and coils around the
digestive cavity. The small intestine has blood vessels attached to it that absorb
the digested food. Food that can not be digested passes through into the larger,
but shorter, LARGE INTESTINE. Here, water is reabsorbed into the bloodstream. Find
It. It continues until the ANUS where wastes are passed but of ^"frog^ body.
6. IDENTIFICATION OF THE CIRCULATORY SYSTEM.
A) Oust above the liver, is the reddish, triangular-shaped HEART. It has
three (3) chsnbers~two (2) dark, thin-walled ATRIUM and one (1) light-colored,
thick-walled VENTRICLE. Find the heart and its”three chambers. The ATRIA receive
blood through the veins from the body parts and the VENTRICLE pumps blood into the
arteries to'all body parts.
B) Hew blood cells are made by the bone marrow and a round, reddish-brown
structure located near the large intestine called the SpLElN. Find it.
C) The frog has a CLOSED CIRCULATORY SYSTEM because the blood always flows
through blood vessels on its journey through out the frog's body. The location and
Identification of the various blood vessels will be left to future biology courses
that you might take.
7. IDENTIFICATION OF THE RESPIRATORY SYSTEM. Adult frogs can use their skin or
lungs to net oxygen into the blood. Find the dark, raisin-like structures on either
side of the heart behind the liver. These are the LUNGS.
8. IDENTIFICATION OF THE EXCRETORY AND REPRODUCTIVE SYSTEMS.
A) Find the two dark red, oblong bodies called the KIDNEYS. They are
found below the intestines and next to the backbone of the frogT THe" urine produced
by the kidneys is stored in a whitish sac called the URINARY BLADDER. It is located
just above the anus of the frog and might have been damaged when you cut the frog
open. Try to find it.
B) Find the yellow, finger-like structures just above the kidneys. They
are called the FAT BODIES. They get larger for the winter season so that the frog
pets food when no food is available. In frogs that are reproducing, the fat bodies
arc Ye'ry small.
C) Just below the fat bodies and near the kidneys are the reproductive
In males, you can find the two (2) white round structures called TESTES.
These arc the male sex organs that produce sperm cells. In females, this area may
be filled with"smaTTTlfrack eggsT if your frog Has this EGG flASS, it will be •
organs.
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necessary to gently remove the eggs In order to see the colled OVARIES, the female
sex ornans that produce eqq cells. BE SURE YOU SEE BOTH THE llAtrl^TirFEIWLETAinT

TnniRTrTOirnDrTRE'

D) Fertilization takes place as soon as the female releases the eggs
outside of her body. Many times the male must help "push" the eggs out of the female
because she may have so many of them that she can't get rid of them by herself. When
the fertilized eggs reach the v/ater, they swell up forming the jelly-like mass of
eggs you have probably seen In the water before.
EjOTKATIOH OF THE STOMCH AND INTESTINES. Cut the stomach and Intestines
out of the frog's body! Hake a cut on one side of the digestive tube starting at the
stomach and continuing all the way to the end of the intestine. Take the undigested
materials out of the tube. What do you find? (You might be able to find some insects
the frog's primary foodl)
10. FINAL C0:?ENTS
A) The nervous, skeletal, and muscular systems will be left to future
biology courses you might take. They are generally beyond the scope of this course.
B) This concludes the actual dissection lab. BE SURE TO CLEAN UP PROPERLY
AND ANSWER THE QUESTIONS THAT FOLLOW ON THE NEXT PAGE. You may use any textbook
sources available to find your answers. THE LAB SHEET QUESTIONS AND ALSO THE ANSWER
SHEET, MUST BE TURNED IN AT THE END OF THE LAB PERIOD TODAY-so please work as
rcpldly as you can!

APPENDIX B

Lab Question Sheets
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NAME.

{M

snncr oursTiQNS

PART I

lAKFLING

outside of

PERIOD

01roctions:

DATE

Thp first four questions

the earthworm found below.

Label

refer to the diagram of the

the part with

the numbered

line drawn to

it by placing the number of the correct answer in the blank provided.
Use the choices
that are found below the diagram.
One of the choices WILL NOT DE USED.
BE SURE TO
MARK YOUR ANSWERS ON THIS PAGE AND TO TRANSFER YOUR ANSWERS TO THE ANSWER SHEET!

PART II
LABELING
DIRECTIONS: Using the diagram found below, match the number of the
part listed in tHe choices at the right to the proper numbered part on the diagram.
Place
the number answer in the blanks
answer sheet.

5.

11.

6.

12.

TJ.

14.

9.

15.

1.
■10.

provided on this sheet and transfer your answer to the

YOU MUST ANSWER ON BOTH THIS PAGE AND THE ANSWER SHEET!

13.

\

1] AORTIC ARCHES
1 BRAIN

13) INTESTINE
14) MOUTH

3 1 CROP
4 1 DORSAL BLOOD VESSEL
5]1 ESOPHAGUS

23)

VENTRAL BLOOD VESSEL

24)

VENTRAL NERVE CORD

12]1

GIZZARD

15)

PHARYNX
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PART III MULTIPLE-CHOICE Directions: Select the answer that BEST completes each of
the statements below and write the number In the blank provided. BE SURE TO PLACE YOUR
ANSWERS ON THIS PAGE AND ALSO ON THE ANSWER SHEET I
16. The segmented v/orms, such as the earthworm, are called:
1) Coelenterates; 2) Annelids; 3) Flatworms; 4) Porlfera.
17. On the underside of the earthworm are small, hair-like structures used for
locomotion. These structures are called:
1) Cilia; 2) Tentacles; 3) Segments; 4) Setae.
18. The earthworm gets Its oxygen because of its:
1) Moist skin; 2) Gills; 3) Nephrldla; 4) Clitellum.
19. The Aortic Arches are a part of the earthworm's:
1) Circulatory system; 2) Reproductive system; 3) Excretory system;
4) Digestive system. '
20. The food of an earthworm is stored temporarily in the:
1) Esophagus; 2) Crop; 3) Gizzard; 4) Pharynx.
PART IV TRUE-FALSE Directions: Place a 1 in the blank if the statement is TRUE and a
2 In the blank'Tf the statement is FALSE. BE SURE TO PLACE YOUR ANSWERS ON THIS SHEET
AND ALSO ON THE ANSWER SHEET.
21. An earthworm does not have to mate in order to reproduce.
1) TRUE 2) FALSE
22. The earthworm is a nocturnal animal which means that it is most active at night.
. 1) TRUE 2) FALSE
23. The earthworm is divided into segments both outside and inside.
1) TRUE 2) FALSE
24. The earthworm is very harmful to the soil.
1) TRUE 2) FALSE
25. The earthworm has what is called a "closed circulatory system" which means that
the blood always flows through blood vessels.
1) TRUE 2) FALSE
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NAM.
IAR SIlEn QlCSTimS

PERI00

DATE

PART I lARTLlNG Dlrpctlon^: Identify the external features by placing the number of
tlic answer thTf'BEST 1 alicls 0>e mnibered part found in the diagram below in the blank
provided. II SURE TO WRITE YOUR ANSWERS ON THIS SHEET AND ALSO tti THE ANSWER SHEET.

1) ABDOMEN
2} ANTENNAE
3) COMPOUND EYES
4) HEAD
5) JUMPING LEGS

12) SIMPLE EYES
13) SPIRACLES
14) THORAX
15) TYMPANUM

PART II LACELING Directions: Identify the Internal features by placing the number of
the answer that BEST labels the numbered part found in the diagram below in the blank
provided. BE SURE TO WRITE YOUR ANSWERS ON THIS SHEET AND /ISO ON THE ANSWER SHEET. ONE
OF THE ANSWERS WILL NOT BE USED!
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PART III WJLTIPLE-CIIOICE Directions: Select the answer that BEST completes each of
the statements below. BF SURE fdTLA'CE YOUR ANSWERS ON THIS PAGE AND ALSO ON THE
ANSWER SHEETl
16. The body of an adult Insect 1s divided Into each of the following parts EXCEPT:
1) Head; 2) Abdomen; 3) Thorax; 4) Trachea.
17. In the grasshopper, digestion and absorption take place in the:
1) Intestine; 2) Stomach; 3) Anus; 4) Gizzard.
18. The grasshopper gets Its oxygen because of its:
1) Ovipositor; 2) Spiracles; 3) Malphigian tubules; 4) Blood.
19. The Phylum that the Insects, such as the grasshopper, belong to Is called the:
1) Annelid Phylum; 2) Crustacean Phylum; 3) Arthropod Phylum; 4) Animal Phylum.
20. The part of thegrasshopper'sdigestive system that produces digestive enzymes
Is the:
1) Crop; 2) Stomach; 3) Intestine; 4) Stomach pouches.
PART IV TRUE-FALSE Directions: Place a "1" in the blank of the TRUE statements and a
,,1
2" In the blank of the FALSE statements. BE SURE TO PLACE YOUR ANSWERS ON THIS SHEET
AND ALSO ON THE ANSWER SHEET.
21. The wings are actually a part of the respiratory system of the grasshopper.
1) TRUE 2) FALSE
22. A female grasshopper has a soft, rounded abdomen while the male has a hard,
pointed abdomen.
1) TRUE 2) FALSE
23. The outer covering of an Insect Is called the exoskeleton.
1) TRUE 2) FALSE
24. The tympanum Is located In the thorax region of the grasshopper.
1) TRUE 2) FALSE
25. The grasshopper has what is called an "open circulatory system" which means
that the blood bathes the cells rather than traveling in blood vessels all
of the time.
2) FALSE
1) TRUE
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IAR SHFTT QUrSHWS

NWE

’Tcrch Disscct1on,rPCRIOD

DATE

PART I
EXTERNM. lAnEUNG Dirpctions: Identify the external features numbered on the
HTaqram be1ow by placing the nirnbcr of the answer In the blank provided.
BE SURE TO
WRITE YOUR ANSWERS ON THIS SHEET AND ALSO ON THE ANSWER SHEET.

PART 11 INTERNAL LABELING Directions;
Identify the Internal features numbered on the
diagram below by placing the answer in the blank provided.
BE SURE TO WRITE YOUR ANSWERS
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10.
11.
12.
13.
14.
15.

1)
2)
3)
4)
5)
12)
13)

GILLS
HEART
INTESTINE
KIDNEY
LIVER
STOMACH
SWIM BLADDER

MULTIPLE-CHOICE Directions: Se
PART III
BE SURE TO PLACE YOUR ANSWERS ON INIS PAGE AND ALSO ON THE
"the statements below.
ANSWER SHEET!
16. The body of a bony fish is divided into each of the following parts EXCEPT:
1) head; 2) trunk; 3) tail; 4) abdomen.
17. In a perch, what organ is directly in line with the esophagus so that if the
food swallowed is too large for the esophagus, the food can pass into this
organ?
1) intestine; 2) stomach; 3) swim bladder; 4) lateral line.
18. The perch gets its oxygen because of its:
1) gills; 2) mouth; 3) swim bladder; 4) lateral line.
19. Animals such as the perch belong to what Phylurn?
1) Annelida; 2) Chordates; 3) Arthropods; 4) Cartilage Fish.
20. The structures that cover the outside body of the perch to provide protection
are the:
1) scales; 2) lateral lines; 3) fins; 4) operculum.
PART IV TRUE-FALSE Directions: Place a "1” in the blank if the statement is TRUE and
a "2'1 in the blank if the statement is FALSE. BE SURE TO PLACE YOUR ANSWERS ON THIS
SHEET AND ALSO ON THE ANSWER SHEET. v
21. The fin with the sharp spines on it is called the pelvic fin.
1) TRUE 2) FALSE
22. The lateral line helps the perch to "hear”.
1) TRUE 2) FALSE
23. The perch has teeth and a tongue.
1) TRUE 2) FALSE
24. The perch has a gall bladder that acts as a "depth regulator".
1) TRUE 2) FALSE
25. There are male and female perch.
1) TRUE

2) FALSE
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LAB SHEET QUESTIONS
'Trog Dissection"

NAME
PERIOD

DATE

PART I
INTERNAL LABELING
Directions: Identify the internal features numbered on
the diagram below by placing the numDer of the answer on the blank provided.
BE SURE
TO WRITE YOUR ANSWERS ON THIS SHEET AND ALSO ON THE ANSWER SHEET.
WILL NOT BE USED!

.1.
1) GALL BLADDER
2.
2)
HEART
3.
3)
LARGE INTESTINE
4.

4)

5.
5)
6. 12)

LIVER
SMALL INTESTINE
SPLEEN

13) STOMACH

ONE OF THE ANSWERS
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PART ll CXTfPWAL rfATUPXS Directions: Identify the external features numfiercd In the
diagran) helcM by placing the number of the answer In the blank provided. BE SURE TO
WRITE YOUR ANSWERS ON IMIS SHEET AND AISO ON THE ANSWER SHEET.

7.
8.
9.
10.
11.
12.
13.
14.
15.

1}
2)
3)
4)
5)
12)
13)
14)
15)

DORSOLATERAL FOLD
EYE
FORE FOOT (FRONT FOOT)
FORE LEG
HIND FOOT (BACK FOOT)
HIND LEG
NOSTRIL
TONGUE
TYMPANIC IEM3RANE

PART III MULTIPIE -CHOICE Directions: Select the ar
statements below. BE SURE TO PLACE YOUR ANSWERS ON
SHEET.
16. The body of the frog Is divided Into which of the following regions?
1) heed, trunk, tall; 2) head and trunk; 3) head, neck, abdomen;
<) head, thorax, abdomen.
17. In a frog, what structures arc used to prop up the body on land?
1) fore legs; 2) hind legs; 3) dorsolateral folds; A) fat bodies.
18. Animals such as the frog belong to what class of vertebrates?
1) chordates; 2) fish; 3) reptiles; 4) amphibians.
_19. All of the following structures get oxygen for adult frogs EXCEPT:
1) the skin; 2) lungs; 3) nostrils; 4) gills.
20. The structures In frogs that store up food for winter are called:
1) fat bodies; 2) dorsolateral folds; 3) lungs; 4) nictating membranes.
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PART IV TRUE-FALSE Directions: Place a "1" in the blank if the statement is TRUE
and a
in the blank if the statement is FALSE. BE SURE TO PLACE YOUR ANSWERS ON
THIS SHEET AND ALSO ON THE ANSWER SHEET.
21. The frog has a three-chambered heart.
1) TRUE 2) FALSE
22. The frog has teeth in its mouth.
1) TRUE

2) FALSE

23. The frog has both sexes in one frog.
1) TRUE 2) FALSE
24. Amphibians can reproduce without being in water.
1) TRUE 2) FALSE
25. The tongue of a frog is attached at the front of the mouth rather than at the
back of the mouth.
1) TRUE 2) FALSE

APPENDIX C

Lab Practicals
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:*AiE

EARTH''OR!! LA*5 PRACTICAL

PERIOD

DATE,

ID NIPJER
This lab practical Is divided Into two parts—Part I Involves notching the structures
in a dissected carthwom to their nar.es and Part II involves True-False and (iultiplechoice. "E SURE TO "RITE YOUR ATS’.’ERS I ! THIS TEST BOOKLET ARD ALSO TRANSFER YOUR
A’JS'fERS TO THE A.JS'.'F.R SHEET. RE SURE TO USE A TUHOER 2 (SOFT LEADFPE'ICIL. FILL
OLT THE ATS’.'ER SHEET JUST LIKE THE EXAMPLE 0 ! THE ANSWER SHEET.
PART I

STATIC 1 ROTATION

You have 0 stations set up around the roon that you v/ill he switchinn to every 2
minutes. At each station, read the questions on the card and answer the question
or identify the part '-nth the pin sticking throuqh it by placing toe nurber of the
answer in the blank provided. The first set of 0 ans’/ers is for questions 1-8 and
16. ’.'RITE YOUR AMSMERS Oil THIS SHEET
the other set of C answers is for questions
AMD ALSO OJ THE A'iSM'ER SHEET!
SET II (STATIONS 5-8)

SET I (STATIOMS 1-4)

1.
2.
‘3.
4.
5.
-f.
■7.
n
o«

1)
2)
.3)
A)

Al ITER I OR
ANUS
CLITELLUM
DORSAL BLOOD
VESSEL
5) MOUTH
12) POSTERIOR
13) SEGIFIT
14) SETAE

9.
10.
11.
12.
13.
14.
15.
15*

1)
2)
3)
4)
5)
12)
13)
14)

AORTIC ARCHES
CROP
DORSAL
GIZZARD
INTESTINE
PHARYNX
SPERM SACS
VENTRAL

PART II DESK QUESTIQMS
Ansv/er the foMo-inc sets of questions.
to answer these cuestions.

You don't have to be at a station in order

SET I ''ULTIPLE-CMOICE Directions; Select the answer that BEST completes each
question and place the number of the answer in the blank provided. BE SURE TO
TRANSFER YOUR A'JS"ERS TO THE AISWER SHEET!
17. Annelid means:
1) roundworm; 2) flatvom; 3) sennented worm; 4) carthwom.
13. The earthworm is the primary builder of top soil because they loosen the
soil which allows 2 things to enter the soil. They are;
1) Air and water; 2) minerals and air; 3) other animals and water;
4) minerals and other animals.
19. The cl Helium has two jobs.

One of the jobs is to hold two mating worms

together; the other one is to:
ll produce sperm cells; 2) form a cocoon; 3) form casts;
4) anchor the worn in Its burrow.
20. The job of the crop is to:
1) store food; 2) grind food; 3) suck food into the earthworm;
4) digest food.
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21. The matter that passes through the earthwom's body and Is not used is
called:
1)
casts; 2) enzyncs; 3) cUtellun; 4)
22. The job of the pharynx is to:
ll store food; 2) prind food; 3) suck food into the earthv/orr.i;
4) v'Wst food.
23. The job of the gizzard is to:
1) store food; 2) grind food; 3) suck food into the earth'.'om;
4) digest food,
24, A circulatory systen in which the blood ale-ays travels in vessels is called:
1) an open systen; 2) a closed systen; 3) an excretory systen;
4) a ventral systen.
25. A structure in the eartfrYorn that stores sperm cells from another worn is
called:
1) a spem sac* ; 2) a spem receptacle; 3) an ovary; 4) a teste.
26. The job of the Intestine is to:
1) store food; 2) grind food; 3) suck food into the earthworm;
4) digest food.
27. All of the following statements about earthv/oms are true EXCEPT:
1) the main roles of the clitellun are in reproduction;
2) the earthworm breathes through its skin;
3) the nephrirfia, also called primitive kidneys, are a part of the excretory
systen;
4) The earthworm can reproduce without mating.
20. The part of the earthworm's circulatory system that pumps the blood is the:
1) ventral blood vessel; 2) aortic arches; 3) dorsal blood vessel;
4) clitellun.
29. The part of the earthworm that is also called the "food tube" is the:
1) mouth, 2) esophagus; 3) pharynx; 4) gizzard.
30. The substances found in the intestine that help the earthworm to digest its
food are called:
1) nephridia; 2) enzymes; 3) casts; 4) testes.
SET II TRUE-FALSE Directions: Circle "1" if the statement found below is TRUE and
"Z^Tf ’the"statement is~FAT5E7~ HE SURE TO TRANSFER YOUR AilSWERS TO THE A:IS'IER SHEET!
1
1
1
1
1
1
1
1
1
1

2
2
2
2
2
2
2
2
2
2

31.
32.
33.
34.
35.
30.
37.
33.
39.
40.

Earthworms are segmented both Inside and outside.
There are no earth"orms longer than 12 inches.
The anterior of the earthworm is more pointed than the posterior.
The earthworm has a complete digestive tube.
The earthworm has 4 pair of setae.
The earthworm has no eyes or teeth.
The anus is found on the head end of the carthv/orn.
The gizzard contains sand in order to rrind the food.
The earthworm has 13 hearts, also called aortic arches.
The earthworm produces both sperm colls and egg cells in the same worm.
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ORASSMOPPER

m

•!Af)E

PRACTICAL

PERIOD

DATE

ID lIUliRER
This lab practical 1s made up of tv.-o parts. Part
whlc'i you rust answer oucstions about a preserved
done nv Tiovino fron one station with questions to
’’ultlple-cnoice and True-False questions that can
PART I STATIO! ROTATIO'I

I Is called Station Rotation In
orasshooper. Part I has to be
another. Part II involves
be answered at your desk area.

Directions:

Tliere are 8 stations set up around the roon
lh ninutes. At each station, read the
questions on the card and answer the question or identify the part with the pin
stickinq throunh it by placinn the number of the answer in the blank provided. The
first set of 8 answers is for questions 1-8, and the other set of 8 answers is for
ouestions 9-16. ' WRITE YOUR AdS'.'ERS Oil THIS PAGE AND ALSO 0.1 T1IE ANSWER SHEET. BE
SURE YOU ARE USING A Nl'-RER 2 (SOFT LEAD) PENCIL 01 THE ANSWER SHEET.

and you v’iTTEef roviriq to a new one every

SET 2 (STATIONS 5-8)

SET 1 (STATIC IS 1-4)
1.
2.
3.
' 4.
5.
—

f.
>.
8.

1)
2)
3)
4)
5)
12)
13)
14)

ANTENNAE
ANUS
CLAWS
FE'iALE
FOREWING
HIND WING
OUCPING LEGS
HALE

PART II DESK QUESTIONS

0.
10.
11.
12.
13.
14.
15.
10.

1)
2)
3)
4)
5)
12)
13)
14)

COMPOUND EYES
CROP
EXOSKELETON
MALPHIGIAN TUBULES
MANDIBLES
SPIRACLES
STOMACH POUCHES
TYMPANUM

Directions: For the multiple--choice questions found below

answer in the blank provided.

SE SURE TO TRANSFER YOUR ANSWERS TO THE ANSWER SHEET!

_17. The grasshopper is a typical Insect. One of its main characteristics Is the
presence of:
1) 3 lees; 2) 3 pair of legs; 3) 1 antenna; 4) 1 simple eye.
J8. The animals that exist in the greatest numbers are the insects. The body
of an adult insect is divided into three regions. These regions are the:
1) head, thorax, abdomen; 2) head, abdomen, stinger; 3) head, trachea, chest,
4) head, tympanum, abdomen.
_19. Grasshoppers are examples of insects that undergo incomplete metamorphosis
which means that there are only 3 stanes of development. Which one of the
following is NOT a stage of incomplete metamorphosis?
1) eog; 2) larva; 3) adult; 4) nymph.
_20. Grasshoppers are members of what phylum?
1) Arthropod; 2) Annelid; 3) Insect; 4) Arachnid.
_21. The grasshopper has how many antennae?
1) one; ?.) two; 3) three; 4) none.
22. What body region are the legs attached to?
1) head; 2) trachea; 3) thorax; 4) abdomen
_23. “hat are the small holes found on the sides of the grasshopper that let air
into the grasshopper's body called?
1) spiracles; 2) tympanum; 3) nalphlglan tubules; 4) simple eyes
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24. The structures of a orasshopper that ills holes In the dirt to lay eggs are
the:
1) spiracles; 2) ovipositors; 3) tympanum; 4) tracheae.
25. The organ responsible for hearing In a grasshopper Is the:
1) spiracle; 2) ovipositor; 3) tympanum; 4) tracheae.
26. All insects are similar in that they have:
1} two pair of wings; 2) an ovipositor; 3) nymph stages; 4) three body
regions.
27. The tympanum of the grasshopper is located on its:
1) head; 2) thorax; 3) abdomen; 4) antennae.
28. The tracheae of an insect:
1) carry air; 2) get rid of wastes; 3) carry blood to the heart;
4) carry eggs to the ovipositor.
29. I'alphigian tubules take care of what life function?
1) excretion; 2) reproduction; 3) circulation; 4) digestion.
30. The jobs of some
different than a
digestive system
1) esophagus; 2)

of the parts of the grasshopper's digestive system are
human's digestive system. Which part of the grasshopper's
carries on BOTH digestion and absorption?
stomach; 3) stomach pouches; 4) intestine.

Answer the following TRUE-FALSE questions by olacing a "1" in the blank if the
statement is TRUE and a "2" in the blank if the statement is FALSE. SF. SURE TO
'.'RITE YOUR ANSWERS ON THIS SHEET AND ALSO TRANSFER THEM TO THE ANSWER SHEET!
31. The outer covering of a grasshopper is called the exoskeleton.
1) TRUE 2) FALSE
32. The antennae of a grasshopper are used for seeing.
1) TRUE 2) FALSE
33. The stiff, leathery wings that protect the wings used for flying are called
the fore wings.
1) TRUE 2) FALSE
34. The "veins" in the wings of a grasshopper are actually tracheal tubes, and,
therefore, the winos are considered part of the respiratory system.
1) TRUE 2) FALSE
35. Both male and female grasshoppers have ovipositors.
1) TRUE 2) FALSE
36. The grasshopper has an open circulatory system.
1) TRUE 2) FALSE
37. The stomach pouches give off digestive enzvmes.
1) TRUE 2) FALSE
38. The brain of a grasshonper is larger than an earthworm's brain.
1) TRUE ' 2) FALSE
V*. Mfi-ribranes between the segments of the grasshopper allow the segments to
move, especially 'when the grasshopper breathes.
1) TRUE 2) FALSE
40. Eyes made up of many little eves called facets are called compound eyes.
1) TRIE 2) FALSE
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PERCH LAB PRACTICAL

,

,

IIAIIE
PERIOD

DATE

ID NUMBER
This lah practical Is divvied Into two major sections—a section with rotation
questions based on a dissected perch, and a section with desk questions that can be
answered at your desk. When you finish with the lab practical, be sure that you
hav'- written your answers on this sheet and ALSO on the answer sheet. Hake sure
that you are using a #2 (soft lead) pencil.
PART I STATION ROTATION Directions; There are eight (8) stations set up around the
room and you wTTT have a maximum of '\h minutes at each station, '.'hen you get to a
station, read the questions on the card and answer the ouestion or identify the part
with the pin through It by placing the number of your answer on the blank provided.
The first set of 0 answers is for questions 1-8 and the other set of answers is for
questions D-1G. WRITE YOUR A’^'ERS 0.1 THIS PAGE A;!D ALSO OH THE AIIS'JER SHEET!
SET I

(STATIONS 1-^)
1.
2.
3.
4.

~5.

■ 6.
8.

1])
2]1
3)
1
51
12]
13 1
1
K)1

4

j

ANAL Fill
ANTERIOR DORSAL FIN
CAUDAL FIN
GILLS
OPERCULUM
PECTORAL FIN
PELVIC FIN
POSTERIOR DORSAL FIN

SET II

(STATIONS 5-8)

D. 1) EGGS
’10. 2) HEART
'll. 3) MISTIME
"12. 4) LIVER
'13. 5) flOSTRIL
'14. 12) STOiTACH
15. 13) SE'Ifl BLADDER (AIR
10. 14) TO.JG'JE BLADDER)

PART II DESK QUEST10-IS Directions: Answer the following questions by placing the
number of the BEST answer in the blanks provided. Be sure to transfer your answers
to the answer sheet as well.
17.

The gills of a perch are covered and protected by the:
1) scales; 2) operculum; 3) lateral line; 4) swin bladder.

_13.

’/hich one of the following is an example of a cartilage fish?
1) lamprey; 2) perch; 3) shark; 4) hagfish.

,19.

The heart of the perch has how many chambers?
1) one; 2) two; 3) three; 4) four.

20.

Solid wastes pass out of the perch's body through the;
1) mouth; 2) anus; 3) kidneys; 4) gills.

_21.

The bony fish such as the perch belong to what animal phylum?
1) Chordata; 2) Annelida; 3) Arthropoda; 4) Vertebrata.

_22.

The tail fin of a perch is called the:
1) pelvic fin; 2) anal fin; 3) pectoral fin; 4) caudal fin.

23. The structure In a perch that regulates Its depth in the water 1s the:
1) swim bladder; 2) lateral line; 3) operculum; 4) nostril.
24. 'Pie three (3) main regions of the perch's body are the:
1) head, thorax, abdomen; 2) head, trunk, abdomen;
3) tall, trunk, abdomen; 4) head, trunk, tail.
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25. All of the folla/lno are ways a perch uses the pelvic and pectoral fins
EXCEPT:
1) uslne the spines on the fins to protect the perch; 2) moving backwards;
3) steering; 4) maintaining balance when not moving.
26. The hearing organ of the perch Is called the:
1) swim bladder; 2) lateral line; 3) operculum; 4) nostril.
27. The structure that cleans the blood and produces bile 1n the perch Is the:
1) stomach; 2) lateral line; 3) liver; 4) swim bladder.
28. The perch only has one of each of the followino fins EXCEPT the:
1) pelvic fin; 2) caudal fin; 3) anal fin; 4) posterior dorsal fin.
29. The region of the perch's body between the posterior edge of the gill flap
and the anus is called the:
1) head; 2) trunk; 3) tail; 4) abdomen.
30. The perch has a TOTAL of how many fins (paired fins would count as 2)?
1) six; 2) seven; 3) eight; 4) ten.
For the following TRUE-FALSE questions, write a "1" 1n the blank if the statement is
TRUE and a "2" in the blank if the statement is FALSE.
31. Animals with backbones are called vertebrates.
1) TRUE 2) FALSE
32. Sony fish are the largest group of living vertebrates.
1) TROE 2) FALSE

33. The perch has an "open circulatory system".
1) TRIE 2) FALSE
34. The eyes of a perch have a structure called a nictating membrane that folds
dov/n over the eyes to protect them.
1) TRUE 2) FALSE
35. The perch has no teeth or tongue.
1) TRUE 2) FALSE
36. The stomach of a perch is directly in line with the esophagus sc that it
can swallow food longer than the esophagus.
1) TRUE 2) FALSE
37. A perch has 2 nostrils.
1) TRUE 2) FALSE
38. The spiny fin used for protection bv the perch is the anterior dorsal fin.
1) TRUE 2) FALSE
39. One of the main jobs of the scales is to protect the perch from disease.
1) TRUE 2) FALSE
40. What people usually call the "tail" of a perch is really the tail fin.
1) TRUE 2) FALSE
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HA't

FROG LA'\ PRACTICAL

PCRIOD
score

PATE

ID MUtBER

This lab practical Is divided Into tro najor sect1ons--a section \j1th rotation
qucstlonr. based on a dissected froo, and a section with desk questions that can be
answered at your desk. 'Jhen you finish with the lab practical, be sure that you
have written your answers on this sheet and ALSO on the answer sheet. Make sure
that you are using a SZ (soft lead) pencil on the answer sheet.
PART I STATIPT RnTATlO'i Directions: There arc eight (0) stations set up around the
room and you will have a naxTFiun of Ik; nlnutes at each station, '..'hen you get to a
station, read the questions on the card and answer the questions or identify the
part with the nurbered pin through it by placing the nunber of your answer on the
blank Provided. The first set of 0 answers is for questions 1-0 and the other set
of 8 answers is for questions 9-16. '.JiUTE YOUR ArlSVIERS 0.T THIS PAGE A.TD ALSO 0!1 1HE
MS'IER SHEET!
(STATIONS 1-4)

SET I
1.
2.
3.
4.
5.
6.
1.
C.

1)
2)
3)
41
5]1
12]1
13]1
1

DORSOLATERAL FOLD
FORE LEGS
GALL GLADDER
HIND LEGS
LIVER
LUNGS
NOSTRIL
TYMPANIC MEMBRANE

SET II

""

(STATIONS 5-8)

S.
10.
11.
12.
'13.
14.
15.
16.

•

1)
2)
3
4)
5)
12)
13)
14)

FAT CODIES
HEART
KIDNEY
IARGE INTESTINE
SMALL INTESTINE
SPLCE1!
STOMACH
URINARY BLADDER

PART 11 DESK QUESTIONS Directions: Answer the followring questions by placing
number of the bEST answer in tte blank provided. Be sure to transfer your answers
to the answer sheet as well.
_17. The frog has how many chambers in its heart?
1) one; 2) two; 3) three; 4) four.
_18. Amphibians provide a link between water animals and land animals. However,
they do not totally live on lend because they:
1) don't have lungs; 2) need water to lay and fertilize their eggs;
3) don't have backbones; 4) need to be in water in order to eat.
_19. In the adult stage, a frog can get oxygen by all of the following EXCEPT:
1) through the skin; 2) the lungs; 3) the nostrils; 4) the gills.
20. Frogs feed mainly on:
1) Insects; 2) plant materials; 3) snail fish; 4) other frogs.
_21. All of the follrr-.’ing are examples of amphibians EXCEPT:
1) frogs; 2) fish; 3) toads; 4) newts.
_22. The structure that keeps the eyeballs moist on land and protects them under
the v/ater Is the:
1) nictating membrane; 2) tympanic membrane; 3) Internal narcs; 4) glottis.
23. The greenish structure that stores the bile In a frog is called the: •
1) liver; 2) gall bl adder; 3) pancreas; 4) spleen.
24. The structures that sense vibrations for the frogs are the:
1) nostrils; 2) dorsolateral folds; 3) tympanic membranes; 4) eustachlan
tubes.
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25. All of the following are used to hold prey In the frog's nouth EXCEPT the:
1) eye bulges; 2) vonerine teeth; 3) naxlllary teeth; 4) glottis.
26. The structure that guards the air passage to the lungs so that food won't
get into then is the:
1) glottis; 2) tongue; 3) nictating nenbranes; 4) eustachian tube.
27. The structure that helps balance the pressure inside the frog's ear is the:
1) glottis; 2) tongue; 3) nictating nenbrane; 4) eustachian tube.
20. A structure that makes nev blood cells is the:
1) spleen; 2) pancreas; 3) kidney; 4) liver.
2Q. The yellow, finger-like structures that store food for the frog are the:
1) kidneys; 2) fat bodies; 3) nail bladders; 4) testes.
30. The teeth of the frog are used to:
1) chew the food; 2) break the food into snail pieces; 3) hold the food In
the nouth; 4) catch the food.
For the following TRUE-FALSE questions, write a "1" in the blank if the statement is
TRUE and a "2" in the blank if the statement is FALSE. Be sure to transfer your
answers to the answer sheet.
31. The frog has two body regions--the head and the trunk.
1) TRUE 2) FALSE
32. Both the toes of the hindlegs and the fingers of the forelegs are webbed.
1) TRUE 2) FALSE
33. Both the dorsal and ventral sides of the froa you dissected are spotted.
1) TRUE 2) FALSE
34. The frog has a "closed circulatory system".
1) TRUE 2) FALSE
35. Fertilization takes place inside the female frog's body.
1) TRUE 2) FALSE
36. The skin of the frog's body is kept moist by mucus glands.
1) TRUE 2) FALSE
37. The eyes of a frog stick out of its head to allow it to see above water
while it is swimmino or resting.
1) TRUE 2) FALSE
38. The frog's tongue is hooked at the front of the nouth instead of at the
back of the nouth.
1) TRUE 2) FALSE
39. Digestion is completed in the small intestine of the frog.
1) TRUE 2) FALSE
40. A fron has 4 kidneys.
2) FALSE
1) TRUE

