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Abstract 

This science curriculum on the flower and simple 

and compound machines was developed for sixth g rade. 

It was designed to include the objectives suggested 

by the Core Competencies and Key Skills for Missour i 

Schools. It was designed to give practice in the 

process skills. The author felt the need for this 

curriculum to fill the gap between what our local 

science curriculum offers and what the State Depa r tment 

of Education suggests that we teach. 

Research indicates that the sixth grade science 

curriculum should provide the opportunity for children 

to learn science concepts and conceptual schemes, and 

to become familiar with the scientific method through 

the use of the discovery and inquiry methods. This 

would provide the opportunity for children to become 

proficient in problem solving and critical and 

creative thinking. 

Therefore, this curriculum was designed with many 

"hands-on" activities providing an opportunity for 

growth in using the process skills. They are a 

combination of structure with open-ended questions. 

They are to be used as an integral part of a developed 

content program. A specific set of goals, objectives, 

and evaluations are provided in the curriculum. 
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CHAPTER I 

Introduction 

This author felt the need for this curriculum on 

flowers and simple and compound machines to help fill 

the void between the content areas of the local school 

district's sixth grade curriculum and the content 

suggested by the Core Competencies and~ Skills for 

Missouri Schools (1986). The MMAT scores would reflect 

th e absence of these content areas being taught since 

they were not included in the school's present adopted 

curriculum and they did not have the materials to 

teach it . 

"The Missouri Mastery and Achievement Tests are 

a battery of criterion-referenced achievement tests 

that evaluates educational objectives identified by 

the Missouri Department of Elementary and Secondary 

Education" (Osterlind, 1988, p. 3). 

It is "the product of an expensive effort to 

fulfill the provisions of the state's Excellence in 

Education Act of 1985. The Missouri Department of 

Elementary and Secondary Education identified 'Key 

Skills' for the major subjects in grades 2 through 

1 0 " ( 0 st er 1 ind , 1 9 8 8 , p . 4 ) . They "have s inc e been 
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brought together in Core Competencies and~ Skills 

for Missouri Schools" (p. 4). "The Department of 

Elementary and Secondary Education invited teachers 

and administrators from all over the state to 

participate in their development" (p. 4) so they 
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would be ''commonl y recognized among Missouri educators 

as essential to the academic progress of the student 

and central to the respective subjects" (p. 4) . 

The MMAT has been devised "to encourage and 

promote quality in our schools" (Osterlind , 1988, p. 4) . 

It serves as a "basis for monitoring scholastic 

progress in Missouri" ( p. 5). 

Testing Standards for Missouri Public Schools 

(1986) states that "the main purpose of testing is to 

assist teachers in making instruction more effective 

for each student" (p . 1). They are "used in the 

quidance and counseling of students" (p. 1). They 

"are used to monitor student performance and to check 

whether atudents have achieved certain levels of 

competence" ( p. 2) . 

Section 4 of the Excellence in Education Act of 

1985 "requires the Department of Elementary c.nd 

Secondary Education" 

to identify 'key skills' or learner outcomes in 
prescribed subjects, test a sample of students 
throughout the State, and report the results to 
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the General Assembly annually. Local school 
discticts are required to implement testing 
policies and programs to measure student 
achievement on the key skills using criterion
referenced tests. ( p. 3) 

3 

After doing a review of research the author felt 

a need for a combination program using both the science 

processes and the basic content including concepts 

and skills. Basic content and hands-on activities 

for providing experience in the process skills have 

been included. These are designed to be carried out 

individually or in small groups at learning stations. 

This would allow practice in thinking critically and 

creatively and problem solving. 

Materials for the activities can be found locally 

and are inexpensive. The activities are designed to 

make full use of the process skills and are simple 

and easy to set up which should appeal to anyone who 

feels uneasy about teaching the subject. It is hoped 

that the activities will help develop what Karplus and 

Thier (1967) call a functional understanding of 

scientific concepts, a scientific literacy and a love 

and appreciation for scientific processes that will 

carry the student through his/her school years and 

beyond. 

Even though all students will not become 

scientists, they need a curriculum that gives them 
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sufficient knowledge and experience to understand the 

scientific work being carried out by others. Many 

aspects of the natural environment are taken for 

granted and never questioned. To obtain scientific 

literacy the curriculum needs to provide the student 

with experiences that are different from his usual 

ones. The student needs to become acquainted with 

instruments or devices that extend the range of the 

senses. The curriculum needs to make him aware of 

unusual environmental conditions. The experiences 

should be real ones, not ones re ad in a book or told 

by the teacher. The experiences need necessary 

guidance and discussion (Karplus and Thier, 1967). 

It is this author's hope that the activities 

will help the sixth grader who Wolfinger (1984) calls 

awkwarq, restless, lazy, changeable, overly critical, 

rebellious, uncooperative, self-conscious, independent 

and curious feel good about himself and science. 

Hopefully they will help fill his need for what 

Wolfinger (1984) calls independence and increased 

responsibility. The activities will provide the 

necessary observations and experiences needed in 

addition to pictures and content read in a book 

(Karplus a ~d Thier, 1967). 

The author used learning stations to help achieve 
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the basis of concept formation through what Vi ctor 

(1985) calls perceptual encounters, where emphasis is 

placed on hands-on learning involving the use of a 

large variety of materials. This gives the child the 

opportunity to explore and find out things for himself 

which seems to have a built-in motivation for him. 

After reviewing sixth grade science texts from 

over twenty-five different representative curriculum 

series the author found about five each to contain 

units on simple and compound machines or flowers and 

their functions. Most curriculum guides reviewed had 

few activities set up for individual or small group 

student involvement. 

Learning stations are used in this curriculum to 

help the teacher to organize instruction so that 

children can learn on their own and at their own pace. 

All learning stations are self-directing, promote 

independent learning, and help meet the individual 

strengths and needs of all the students in a class 

(Jacobson and Bergman, 1980). 

Much research has been done concerning the 

effectiveness of an inquiry approach. Research shows 

it being effective in many areas of learning. 

Shymansky, Kyle, and Alport (1982) analyzed 34 

studies comparing 
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the performance of students in [Elementary 
Science Study] ESS, [Science Curriculum 
Improvement Study] SCIS, or [Sci e nce - ~ Proc e ss 
Appro a ch] SAPA classrooms with t hat o f st u dents 
in tr ad itional, textbook-based cl as srooms . Th e 
av erag e student in the ESS, SCIS, or SAPA 
cl a s s room performed better than 62 percent of t he 
stud e nts in traditional classrooms across a l l 
performance criteria measured. ( p . 14 ) 

Skyma nsky , et al. ( 1982) "analyzed 20 s t ud i es 

that compared student achievement in new science 

curricula with achievement in traditional programs " 

( p. 14 ). The y "found that students u s ing t h ese t h r ee 

new programs actually outscored students in the more 

traditional classrooms - by as much as 34 percentil e 

points" (p. 14). 

They analyzed 21 studies comparing attitudes: 

"l) attitude toward the new course, 2) attitude toward 

science, 3) attitude toward self" (p. 14). In each 

category, "student attitudes were more positive toward 

the new programs than toward the traditional ones" 

(p. 14). 

They "analyzed the results of 13 studies that 

focused on process skill development in new curricula 

versus traditional classrooms" (p. 15). In the three 

elementary science curricula they studied, "new 

curricula students scored at least 18 percentile 

points higher than traditional class students on 

measures of process skill dev elopment" (p. 15). 



After analyzing 31 studies comparing student 

performance in reading, arithmetic computation, and 

communication they found the new science programs 

produced improved skills. They suggested that the 

new science curricula be re-examined for activities 

and teaching ideas and considered for incorporating 

into existing programs. Their quantitative analysis 
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of research showed that these students ''achieved more, 

li ked science more, and improved their skills more 

than did students in traditional, textbook-based 

classrooms" (Shymansky et. al., 1982, p. 15). 

This curriculum provides a specific set of long 

range goals and intermediate and performance objectives, 

as well as hands-on activities, questions, lists of 

trade books, and methods of evaluation. This 

curriculum will provide guided science experiences that 

will stimulate curiosity, enhance critical and creative 

thinking skills, and nourish intellectual development 

of common sense. It will foster the development of 

skills that will enable the sixth grader to interact, 

interpret and solve problems related to other persons 

and the enviionment. 

Carin and Sund (1989) have broadly defined 

scientific inquiry as: 

a search for truth and knowledge. If y ou are 



scientific, you are able to identify problems, 
make educated guesses or hypotheses, and 
investigate them. These attitudes influence 
scientists' discovery behaviors. The discovery 
behaviors of scientists in turn result in 
scientific method s, which are referred to in 
science for elementary school children as the 
processes of science. (p. 10) 
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Scientific inquiry has been referred to 

interchangeably as science p~ocesses, inquiry skills, 

thinking skills, critical thinking skills, process 

skills, inquiry processes, and problem-solving skills 

by researchers in this area. Many definitions were 

given for each skill as found in the research. A 

summary of the definitions of each _skill that follows 

was taken mainly from Carin and Sund, 1989: Gega, 1986; 

and Gega, 1977. 

OBSERVING - The use of any of the senses to identify 
properties, state noticeable changes, or state 
noticeable similarities and differences of an 
object or event. 

MEASURING - The use of conventional or nonconventional 
standards of measurement to make q uantitative 
observations, scale drawings or models, or simple 
samplings and estimations. 

COMMUNICATI NG - Defining words through actions, 
describing objects or events, making charts and 
graphs, recording data, constructing exhibits 
and model& or drawing diagrams, pictures, and 
maps. 

INFERRING - Making a conclusion based on reasoning 
to djstinguish between an observati on and an 
inference, interpret recorded data, interpret data 
received indirectly, or predict events, hypothesize, 
or draw conclusions from data . 



9 

INTERPRETING DATA - Analyzing relationships in data 
in order to draw conclusions from it. 

GENERALIZING - Drawing a conclusion based on 
particular evidence acquired. 

PREDICTING - Making a forecast from ones ' data of 
future events or conditions that are expected to 
exist. 

CONTROLLING VARIABLES - Finding out what makes a 
difference in an experiment by changing or varying 
that condition alone while other conditions remain 
constant or controlled. 

DEFINING OPERATIONALLY - Defining an object by 
action rather than through words alone. 

EXPERIMENTING - Stating a hypothesis or operational 
question to test, or designing a procedure in 
which variables are controlled. 

DESCRIBING - Naming all of the categories of objects , 
or object or event properties that are relevant 
to the situation. 

COMPARING - The recognizing and stating of similarities 
and differences between objects, events and places. 

CLASSIFYING - Arranging, grouping , or dis tributing 
objects, events, or information re p resenting 
objects or events in classes accor d ing to their 
property, function, or value. 

FORMULATING HYPOTHESES - Constructing a testable 
answer, based on reasoning of what is thought to 
be true. 

This science curriculum is designed to include 

activities which would require the use of process 

skills while teaching the basic science concepts and 

content. Hands-on activities have been included to 

provide experience in the process skills. 

This science curriculum contains long-range 



goals and intermed iate objectives . It contains 

performance objective s fo r eac h of the h a n ds-on 

activities. 

These activities a r e des i gned to b e c a rried 

out indiv i duall y or in sma ll groups at le a rning 
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stations . The intent i s t o p r ovide hands -on a ctiv i t ies 

utilizing easily obtained materials to teach concepts 

and cont e nt t h rough the use of inq uiry processes . 



CHAPTER II 

Review of Literature 

This curriculum on the flower and simple and 

compound machines was developed t6 fill the gap between 

what our local curriculum offers and what the state 

department suggests that we teach. 

This curriculum was designed with three imperatives 

in mind: "those that come from science as a discipline, 

those that reflect society's needs, and those that 

reveal how children develop and grow" (Gega, 1986, p. 4). 

The science imperatives are the product, the learning of 

key concepts and generalizations, and the process skills, 

observing, classifying, communicating, measuring, 

inferring and experimenting. Society's imperative is to 

link the concepts and generalizations to technological 

applications so sixth graders can see everyday devices 

as understandable and interesting. The childhood 

imperative is to try to bring a suitable match between 

the sixth grade pupils of varying abilities and 

characteristics and the curriculum (Gega, 1986). 

Many activities for providing experience in the 

process skills have been included. They are in ample 

number so that the classroom teacher can pick and choose 
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activities that will fit his/her particular classroom 

situation and materials available. These activities 

are designed to be carried out individually or in a 

small group at learning stations. This will allow 

practice in thinking critically and creatively and 

problem solving. 

Curriculum Development 

In reviewing literature on what should go into a 

curriculum the author found varying views. The author 

agrees with Victor (1985) when he says there should be 

the following six broad goals for a sixth grade science 

curriculum: 

1. Sixth graders should be helped to become scientifically 

literate and personally concerned citizens. When the 

child is a scientifically literate person he will have 

an understanding of the concepts, conceptual schemes, 

skills, attitudes, and values of science, and he will use 

them in making decisions as he interacts with other persons 

and with his environment. 

2. Sixth graders should be taught to solve problems by 

thinking critically and creatively. They need to learn 

the same techniques and skills that scientists use to 

solve problems. This will enable them to develop the 

ability to think more critically, more abstractly, and 
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evidence accumulates. It should play a role in helping 

children learn to expect and adjust to societal change. 

It should help them underst and that change is an inevitable 

part of their lives. 

6. The science curriculum should provide for the 

individual growth of children. It should offer a wide 

range of learning act~vities for children, making it 

' 
possible for the schobl to provide for varied abilities, 

interests, and needs that children have. It should 

provide challenging experiences, stimulate children's 

interest, and sharpen their competencies, thus providing 

a basic foundation for future study in science. 

Victor (1985) believes that the objectives of sixth 

grade science serves as a guide to decide which learning 

activities will be used and which skills need to be 

developed. They can be used as criteria for developing 

methods of evaluation. 

Victor (1985) says that objectives of elementary 

science are to be used to help children learn science 

concepts and conceptual schemes--the content. They are 

to be used to help children become familiar with the 

key operations of science and the scientist--the process 

of science. 

Wolfinger (1984) also feels that both content and 

processes should be used at the sixth grade level. The 
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content should be the unifying theme with the processes 

of experimentation being used to generate information 

dealing with the content topic. 

Victor (1985) believes that sixth grade science 

curriculum objec tives should be geared to develop 

scientific skills, attitudes, appreciations an·d interests. 

The objectives should help sixth graders to grow in 

scientific literacy , become proficient in problem 

solving and critical and creative thinking. It should 

help them understand the differences and relationships 

between science and technology 2nd the impact of these 

upon society. 

Victo r (1985) thinis that fo r sixth graders the 

content of a curriculum should include facts as well as 

major concepts. Facts are needed to understand concepts. 

Science content should be all -inclusive and interrelated 

so children will be better able to understand the nature 

of the universe. 

It is the school's responsibility to provide the 

student with a conceptual framework that permits him to 

perceive phenomena in a meaningful way . This will help 

him to integrate his inferences into generalizations of 

greater value (Karplus & Thier, 1967). 

According to Brunner the sixth grader is ready for 

concepts in the curriculum. He believes that a student 



is always ready to learn a concept in some form or 

manner. He says that any subject can be taught in 

some form to any child at any stage of development. 
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He be liev es that the basic ideas of science are simple 

and that only when placed in complex statements is the 

stud ent unable to comprehend them. He learns the n in 

whatever stage of intellectual development he is in at 

the time. The teacher can help the student progress 

from one stage of intellectual development to the other 

by providing challenging opportunities and problems 

that tempt the student to go ahead into the next stage 

of development. This enables him to develop a deeper 

understanding of science and concepts and conceptual 

schemes. The science curriculum should be developed 

around conceptual schemes, skills, and values that 

society considers to be of vital importance and as 

early as possible consistent with the students stages 

of development and forms of thought (Victor, 1985). 

The National Science Teachers Association (NSTA, 

1964) committee believes that the conceptual schemes 

and the inquiry processes provide the necessary 

framework for curriculum design and for develop ing 

courses of study at each grade level. Criteria fo r 

se lecting curriculum material should be consistent with 

the purposes of teaching science and the structure of 
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science. Knowledge must be familiar to the student and 

useful in advancing his understanding of science. The 

content should serve the future as we ll as the present. 

All fields of science have a basis in expe rimental and 

investigative processes. There should be connections 

between the sciences themselves and between the sciences 

and other subjects. 

According to NSTA (1964) curriculum material should 

require the student to continually reorganize, synthesize 

and use his knowledge. It should have unit y resulting 

from a coherent structure and continuit y . The curriculum 

needs to provide for increasingly complex inqui r y skills 

and growth in the meaning of significant concepts. 

Besides physiological maturation Karplus & Thier 

(1967) believe that active physical and mental exploration 

of reality and social interactions with parents, teachers, 

and peers are two other significant influencing factors 

that affect a sixth grade curriculum. The teacher needs 

to be aware to advocate mental flexibility and 

independence and to provide experiences that nourish 

the pupils intellectual development of common sense 

rationality. 

A main objective of the sixth grade curr~culum 

should be to provide~a diversified program based on 

concrete experiences. It needs to be presented in a 



18 

context that helps to build a conceptual framework 

for operations with abstractions. The student needs 

a conceptual structure and a means of communication 

that will enable him to interpret information provided 

by others and to benefit from reading textbooks and 

other references as though he had obtained it himself. 

Karplus and Thier (1967) calls this functional 

understanding of scientific concepts, scientific 

literacy. 

Even though all students will not become scientists, 

their curriculum should give sufficient knowledge and 

experience for them to understand the scientific work 

being carried out by others. Many aspects of the natural 

environment are taken for granted and never questioned. 

To obtain scientific literacy the curriculum needs 

to provide the student with experiences that are 

different from his usual ones. He needs to become 

acquainted with instruments or devices that extend the 

range of the senses. It needs to make him aware of 

unusual environmental conditions. The student needs 

observations of living organisms not pictures. The 

experiences should be real ones not ones read in a book 

or told by the teacher. The experiences need necessary 

guidance and discussion. An effort should be made to 

relate the unusual experience to the usual experience. 
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A link should be formed between his earlier experiences 

and later experiences so the student can bring his 

knowledge to bear in a systematic way, reducing the 

gulf between scientific thinking and common sense 

thinking (Karplus & Thier, 1967). 

Importance of Sixth Grade Science 

Because of a sixth graders particular characteristics 

and stage of deve lopment he is ready for continued 

discovery and inquiry into varied areas of science. 

Jean Piaget calls the seven to eleven years the 

concrete operations stage. The sixth grade student 

can now perform logical operations. He can observe, 

judge, evaluate and formulate more objective explanations. 

This enables him to solve phys ical problems. He is 

limited to problems dealing with actual concrete 

experiments. The student can center his thinking on 

two or more properties or aspects of an object at one 

time. He is able to understand multiple relationships 

and can combine parts into a whole. He is acquiring 

good motor skills and can manipulate objects. The 

sixth grader can make multiple classifications, arrange 

objects in a long series, and place new objects in their 

proper place in the series. The student is beginning to 

understand geographical space and historical time 
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(Victor, 1985). 

Karp lus and Thier ( 1967) b elieve t hat cont i nued 

intellectua l stimulation during the sixth g r ade is 

very important in determining the future a c h i evemen t 

of that student. 

Science consists of concepts and their relationships 

that man has obtained from his environment over the 

years. Sixth grade students are engaged in this kind of 

abstracting p rocess in their own natural environment. 

They accumulate experiences as their thinking goes 

through a gradual transition from the concrete to the 

abstract (Karplus & Thier, 1967). 

Accor d ing t o Wolfinger (1984) abstract thought 

begins to develop among some eleven ·and twelve y ear 

olds. Thi s means t h e si x th g r a der has an abilit y to 

learn more from written materials which can help t h em 

determine how to plan for an e x periment and find missing 

theoretical information that will allow understanding of 

experimental results. There is a greater need for a 

variety of textbooks, tradebooks, magazines, and films 

or film strips. 

Piaget feels that a student's intellectual capacit y 

passes through a number of qualitative contrasting 

stag es b efore adulthoo d . Therefore a si x th g rade 

s tudent' s intera ction with h is e nvironment p lay s a 



significant role in his changing from one stage to 

the next (Karplus & Thier, 1967). 
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Piaget calls the eleven to fifteen yea rs of age 

the formal operations stage. Therefore, a sixth graders 

thinking is beginning to change from be ing concrete to 

being more formal and abstract. He is now able to 

relate one abstraction to another and is growi ng in 

his ability to think conceptually. He can develop 

hypotheses with controlled experiments in which all 

the variables are identical except the one to be tested. 

When app roaching a new problem, the student begins 

by stating all the possibilities and then de termining 

which ones are verified through experimentation and 

consistent analysis . After he has solved the problem, 

he can reflect upon or rethink the thought processes 

he used (Victor, 1985) . 

Robert M. Gagne believes that learning is becoming 

capable of doing something that the student was not 

capable of doing before. Learning a capability depends 

upon having already learned one or more simpler 

capabilities (Victor, 1985) . 

nccording to Victor (1985) Gagne emphasizes the 

product of learning whether it is by discovery , review 

or practice. Bruner exphasizes the process of learning, 

learning by the d iscovery method. 
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Gagne says problem solving is the highest level of 

learning. A chil d must learn the levels in order. 

Bruner says a child should start with problem solving 

by discovery wh ich will lead to the development of 

necessary skills (Victor, 1985). 

Piaget, Bruner, and Gagne differ in their attitude 

about the child's readiness to learn. Piaget feels 

that readiness depends upon a child's maturation and 

intellectual development. Bruner thinks that a child is 

always ready to learn a concept in some form or manner. 

However, Gagne believes that a child's readiness is 

related to the development of subskills and subconcepts 

rather than to the child himself (Victor, 1985). 

Bruner, Piaget, and Gagne all feel that elementary 

science should be taught a nd learned as a process of 

inquiry. This would give the student the opportunity 

to carry out inductive thinking, make hypotheses, and 

test the hypotheses in the laboratory, classroom, and 

individual study. Gagne believes, however, that the 

child must have a broad science background and be able 

to discriminate between a probable successful course 

of action and an unsuccessful one ( Vi ctor, 1985). 

Gagne believes the child should go through four 

levels of science instruction. The sec ond level should 

beg in in the sixth or seventh grade. At this level the 
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child should be provided with the opportunity to acquire 

a broad background of knowledge in all science areas. 

He should be given the oppo rtunity to participate in 

activities that use, i n a wi d e variety of contexts, the 

skills he has le arne d at the first level (Victor, 1985). 

All three of th e se t h eories can help serve as 

guidelines in develo p ing a sixth grade science 

curriculum. The child's readiness must keep up with, 

and continue with in the framework of, Piaget's an d 

Bruner's stages of intellectual development. If, 

according to Bruner's belief, a child is always ready 

for a concept in some form or manner, then the teacher 

needs to be sure to bring the concept down to the 

child's level of understanding. In keeping with Gagne's 

belief the te a cher needs to make certain that the child 

has mastered the necessary subconcepts and subskills 

before the child can be ready for learning any higher 

level concepts and skills (Victor, 1985). 

Wolfinger (1984) describes eleven and twelve year 

olds a~ awkward, restless, lazy, changeable, overly 

critical, rebellious, uncooperative, self-conscious, 

independent, and ~ urious. This makes them a very 

challenging and interesting age group to teach . 

Peer pressure becomes highly valued. It can cause a 

negative effect when the student goes along with the group 



24 

instead of standing on his own two feet (Wolfinger, 198 4 ). 

Their curiosity is high . Curiosity is highly 

correlated with self-exteem. They're more self-reliant , 

less prejudiced, more socially responsible and h ave a 

greater sense of belonging (Wolfinger, 1984). 

According to Victor (1985) the sixth grade student 

is curious about things in every field of science. He 

is more interested in things that move, objects that make 

things happen, and things that seem mysterious and magical. 

Everything is important to the student if it relates to 

him. He tends to interpret the environment in light of 

how it affects him. The student is very energetic and 

loves to investigate . 

Wolfinger (1984) believes the preadolescent is 

maJcing a change from thought stimulated by concrete 

objects to thought using abstractions permitting the 

student to think and learn in an adult manner. He has 

a need for independence, increased responsibility, 

treatment as an adult, and freedom from being criticized 

for acting like a child. His independence and 

responsibility needs to develop among affectionate and 

humorous adults without nagging. 

According to Gega (1986, p. 29) "how effectively 

we teach science to children is linked to our understanding 

of children's characteristics, including how the y learn." 
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Techniques or Activities 

Inquiry or Discovery Approach 

Victor (1985) believes that the sixth grade 

curriculum should use an inquiry and discovery approach 

so the student will learn and not just memorize. This 

approach lends itself to open-ended experimentation. 

NSTA (1964) indicates that it is necessary for the 

teacher to teach the inquiry process of science which 

will give the learner the necessary tools for independent 

learning. Inquiry experience enables the child to 

place objects and events in categories or classes and 

discover the utility of coding systems. The student 

will acquire a conceptual framework that will allow 

him to focus his attention on other phenomena and to 

build new categories that are more comprehensive or 

more abstract. The conceptual structure will fasten 

past experiences to the present. It is a guide for 

understanding and assimilating new facts and concepts. 

It is a basis for predicting what will happen in a 

new problem or situation. 

The committee reports that facts which have meaning 

for the learner need to be tied into a logically related 

conceptual pattern, insuring improvement in retention 

and insight is more likely to occur. This understanding 

of conceptual structure and training in inquiry will 
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help the student to s e lect what is pertinent in a new 

situation. The student needs to learn a pattern of 

delaying responses and tolerating uncertainty until 

enough data has been collected and alternative 

hypotheses have been evaluated . The teacher should 

develop a r ange of inqui ry skills within the structure 

of a discipline which will permit not only problem 

solving but the students ability to increase his own 

efficiency in knowing ( NSTA, 1964). 

Victor (1985) states that the vital objective is 

learning the key operations of science and the 

scientist . This gives students insight and practice in 

the different methods that scientists use to solve 

problems. They will learn effective ways of working 

and develop experience in thinking critically and 

creatively . This helps them to develop necessary 

scientific behaviors. Textbook series and curriculum 

projects are concerned with the teaching of science 

as a process of inquiry and discovery. 

Brunner feels science should be taught in a manner 

that allows the student to discover concepts for himself. 

He believes this will result, first, in an increase in 

intellectual potency. That the student will learn how 

to learn, how to solve problems, develop inquiry skills, 

arrange and apply what he has learned to new situations, 
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and therefore learn new concepts. Second, discovery 

learni ng will change motives for learning away from 

satisf y ing others to that of internal self-rewarding 

satisfaction. Third, he has the opportunity to learn 

methods on how to find out things for himself. Fourth, 

knowledge gained from discovery learning is more easily 

remembered and more easily recalled when needed (Victor, 

1985). 

In a sixth grade science curriculum the concepts 

to be learned, the problems to be solved, and the skills 

to be developed should be arranged in a sequence that 

proceeds from the very simple to the most complex 

(Victor, 1985). 

The objectives of the learning activities should be 

stated clearly in terms of desired behavioral outcomes. 

Discovery learning gives a child ~he opportunity to 

learn on his own through activity and direct experience 

with science materials. Discovery learning should not 

be the only teaching strategy used. The teacher needs 

to use the appropriate strategy to accomplish the 

learning of the concept being taught. In free discovery 

the child is given the opportunity to explore at will, 

pace himself, and make his own decisions in what to do. 

He uses the teacher as a resource per5on. In guided 

discovery the teacher takes on a more controlling role 



by helping the child make the right decision and by 

supplying necessary information at the right time 

(Victor, 1985). 

Victor (1985) believes that since the basis of 

concept formation is through perceptual encounters, 

emphasis should be placed on hands-on learning 

involving the use of a large variety of materials. 

Giving a child the opportunity to explore and find 

out things for himself seems to have a built-in 

motivation for him. 
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Victor (1985) feels that internal rewards of 

interest and selfaccomplishment instead of external 

rewards, such as pleasing parents or teachers, helps 

the child's learning to be much more efficient. The 

teacher should arrange the learning situations to 

permit social interaction among the students . This 

will provide an opportunity for learning from each 

other. The student will have the opportunity to become 

familiar with the views and ideas of other children. 

Laboratory and field work should be the center of 

teaching science. While working in the laboratory the 

student can relate concepts, theories, experiments and 

observations to the process of science experimenting 

and problem solving. The laboratory gives the student 

a chance to explore his ideas, test his theories and 
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ask necessary questions. It gives him the opportunity 

to apply rational thinking to his ob servations, data, 

and facts ( NSTA, 1964) . 

A variety of dimensional e xpe ri e nces using 

scientific inquiry should be provi ded for the student 

in the laboratory. Gathering data i s only the 

preliminary step to understanding science. The student 

needs to be allowed to formul a te statements based on 

data and to test them against theory . It is then the 

interpretation of that data that generates new questions, 

suggests further inquiry, helps solve problems and leads 

to refinement of his theories (NSTA, 1964). 

The NSTA (1964) committee thinks that laboratory 

work is a means of relating the science concepts, inquiry 

processes, observations, and experiments. It is 

necessary to have proper sequencing of experiments and 

data to make it possible for the pupil to use earlier 

learning to solve the upcoming increasingly complex 

problems. 

Since the preadolescent can be responsible and 

irresponsible, mature and immature, independent and 

dependent, cooperative and uncooperative the science 

program needs to be open and accepting with discussions 

demonstrating a wide variety of opinions and acti v ities 

leading the child toward more adult modes of thought 
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(Wolfinger, 1984). 

Wolfinger (1984) suggests that since preadolescents 

have such a wid e range of interests and maturity levels 

g reater individua lization of content and activity is 

needed. They need to be allowed to develop as 

individuals and to pursue topics of interest wh ile the 

teacher provides advice and assistance. 

Since peer pressure to conform is so strong 

attention during science should be given to collecting 

factual data, drawing conclusions and supporting one's 

conclusions with factual data. Discussion not concerned 

with hard data from e~periments or readin g matter should 

allow a variety of opinions without any final absolute 

decision possible . The student needs to know that it 

is normal and natural to have a variety of opinions on 

science-related topics. The students need to listen to 

one another with respect and wait to present their 

opposing data and opinions (Wolfinger, 1984). 

Related Research 

Kyle, Bonnstetter, McCloskey & Fults (1985) set 

up a study to assess the effectiveness of the Science 

Curriculum Improvement Study by comparing the attitudes 

toward science of SCIS students and teachers with those 

of students and teachers in non-SCIS classes. They 
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surveyed 109 teachers, grades K-6, and 456 students, 

grades 2-6. The data gathered overwhelmingly supported 

students' preference for science that emphasized 

inquiry and process. Research showed that SCIS 

teachers spent more time teaching science and that 

they preferred the SCIS program to material previously 

used. 

Shymansky , Kyle , and Alport's "research (cited in 

Kyle, Bonnstetter, McCloskey, & Fults, 1985, p. 41) 

also shows that students exposed to inquiry oriented, 

process-approach science perform better on measures of 

general science achievement, process skills, analytic 

skills, and related skills such as language arts and 

mathematics." 

Rodriquez and Bethel (1983) set up a study for the 

purpose of determining the effectiveness of an inquiry 

approach to science and language classification and 

oral communication skills. They used third-grade 

Mexican American children that were enrolled in a 

bilingual education program. They emphasized 

classification and oral communication skills through 

the manipulation of concrete objects, exploration, 

and interaction. Improvement over the control group 

was found in both the classification and oral 

communication skills of the bilingual students. 
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This study by Shymansky, Kyle, & Alport, (1983) 

summarizes the effects of new science curricula 

associated with process objectives where learning how 

to learn science was stressed, versus the traditional 

methods stressing facts, laws, theories and some 

application, on student perf ormance. They used 105 

experimental studies involving more than 45,000 

students. The results of the meta-analysis revealed 

definite positive patterns of student performance with 

the new science curricula. They out performed students 

in traditional courses in general achievement, analytic 

skills, process skills, and ·related skills such as 

reading, mathematics, social studies, and communication. 

They also developed a more positive attitude toward 

science. 

In another experimental study a meta-analysis was 

done on the effects of various science teaching 

strategies on achievement. Focusing and Questioning 

had a relativel y high effect size. Wait-Time Strategies 

had the largest impact but they also accounted for the 

fewest number of studies reviewed. The effective 

science classroom appeared to be the one in which 

students were kept aware of instructional objectives 

and given feedback on their progress toward the 

objectives. The students got opportunities to 
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physically interact with the instructional materials and 

engage in varied kinds of activities. It reflects 

consi derable teacher planning but students have some 

responsibility for defining tasks. They manipulate 

materi als and plan activities (Wise & Okey, 1983). 

Three activity-based elementary science programs, 

the Elementary Science Study (ESS), Science - A Process 

Approach (SAFA), and the Science Curriculum Improvement 

Study (SCIS), were selected to research the effects of 

the activity based programs on student outcomes. 

Research indicated ''that the more activity-process

based approaches to teaching science result in gains 

over traditional methods in a wide range of student 

outcome areas at all grade levels" (Bredderman, 1983, 

p. 513). 

The major objective of Kyle, Bonnstetter, and 

Gadsden's (1988) study was to compare Science Curriculum 

Improvement Study (SCIS) student and teacher attitudes 

toward science to those of students and teachers in 

non-SCIS classes. The data overwhelmingly supported 

the fact that students in the inquiry-oriented, process

approach science class~s had greatly enhanced attitudes 

toward science and scien~ists when compared to the 

students in the textbook-oriented science classes. 

Padillo, OKey, and Dillashaw (1981) set up a study 
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to examine the integrated process skills and formal 

thinking abilities of middle and high school students 

who had not undergone any special training on sci e nce 

process skills and determine the relationship between 

the two. The process skill achievement data showed 

that older students scored higher than younger students 

(as expected) except for slightly lower scores for 

grade eight students . The logical thinking data also 

showed progressive ly hi gher scores for older students . 

The study showed a definite "relationship between the 

process skill an d logical thinking abilities" (p. 7) . 

There was " evidence of a substantia l relationship 

between a student's ability to use science process 

skills and to think logically" (p. 7). 

According to Padilla et al. ( 1981, p . 4) "Tobin 

and Capie found a significant inter-correlation 

(r=.60) between formal reasoning ability and process 

skill achievement among middle school students." 

Learning Centers 

Since a ci~ss of around 30 students contains a wide 

range of abiljties and interests some teachers compliment 

whole class scienr.e instruction with individual or small 

group activities. Since different children learn in 

several ways and through varying interests, providing 

choices can boost morale and build lifelong interests. 



35 

Individualized activities can be used to cultivate an 

open form of inquiry and independent learning (Gega, 1986). 

Learning stations a r e us e d in this curriculum to 

help the teacher to organize instruction so that children 

can learn on their own and at their own pace. All 

learning stations are self-directing, promote independent 

learning, and help meet the individual strengths and 

needs of all the students in a class (Jacobson & Bergman, 

1980). 

They provide opportunities for "hands-on" 

experiences. They provide individualized instruction for 

the slow or fast learner and handicapped children. They 

provide opportunities for creative experiences as pupils 

work by themselves or in small groups (Blough & Schwartz, 

1984). 

The stations are set up for the purpose of 

permitting individual or small groups of students to 

work independently. They are a combination of structure 

with open-ended questions. They are used as an integral 

part of a developed content program (Esler, 1977). 

They are set up as what Esler (1977) calls an inquiry 

learning ~enter where the teacher organizes the material 

and spends a designated time introducing the lesson, and 

after a period of time when all the children have had a 

chance to do the science activities, another period of 
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time is spent discussing the results. They are designed 

for the student to achieve the desired learning 

objec tive and to complete the worlc independently. 

Regulations and Guidelines 

The Core Competencies and~ Skills (1986) were 

written by representatives from the public schools of 

Missouri. It focuses on curriculum and the identification 

of key ski lls called for in the Excellence in Education 

Act. The Core Curriculum Competencies and Key Skills 

are listed in terms of learner outcomes. This is a 

list of skills and knowledge considered essential to 

further learning in each of the subject areas. 

"The Excellence in Education Act (Core Competencies 

and~ Skills, 1986) states that the key slcills 

identified by the Department of Elementary and Secondary 

Education are to be included in the local school district 

testing program and these test results are to identify 

areas for instructional improvement" (p. v). Thus, 

providing "an opportunity for school districts to align 

their objectives, teaching activities and testing to 

a much greater extent" (p. v). "A major purpose for this 

publication is to provide teachers with ideas to improve 

curriculum allignment and, as a result, improve learner 

competence" ( p. 7) . The Jcey ski 11 s are to "serve as a 



framework of interrelated and interdependent skills 

permeating the entire curriculum" (p. v). 

The Educational Goals for the State of Missouri 
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state that the science educational goal for Missouri 

is for each individual student to have the opportunity 

to develop proficiency in, and a positive attitude 

toward: life sciences, earth sciences, and physical 

sciences . Therefore extending his intellectual 

development to include scientific understanding. 

The Missouri Department of Elementary and Secondary 

Education published Educational Objectives for the 

State of Missouri in 1974. This publication was 

written "to assist the local school district in 

establishing or reviewing educational objectives for 

instruction within the local school district." 

One of the long-range educational goals stated was 

intellectual development. 

scientific understanding. 

One subgoal under this was 

Some of the objectives for 

scientific understanding were: a) "appreciate the 

importance of individual initiative, curiosity, 

enthusiasm and creativity in inquiry." b) "understand 

and apply skills of observing, classifying, and 

measuring." c) "understand and apply skills of 

collecting, organizing, computing, interpreting, and 

communicating information." d) "understand and apply 
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skills of hypothesizing, predicting , and inferring . " 

The author's school district regulations and 

guidelines in science are based on the objectives in 

the basal series chosen by the teachers and purchased 

for grades K-6. 

Curriculums 

Teaching situations vary from district to district . 

Some districts have programs with teacher manuals and 

kit materials . Some curriculum guides contain resource 

units accompanied by many instructional aids. But most 

guides are used mainly to supplement an adopted textbook 

series using locally available teaching resources . 

The great majority of schools use a chosen textbook 

series for science. Some of the editions offer a wealth 

of teaching aids. However, any series can be improved 

by adding local resources, integrating science with 

other school subjects and making some of the activities 

open-ended. The children should be able to apply their 

knowledge and processes within a context of appropriate 

attitudes (Gega, 1986). 

There were three major elementary school science 

programs that emerged as a result of public concern 

in the 1960's: Science - ~ Process Approach (SAPA), 

the Science Curriculum Improvement Study (SCIS), and 
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the Elementary Science Study (ESS). These are nationally 

known, compreshnsive science prog rams (Gega, 1986). 

Science - A Process Approach uses the process skil l s 

as a base for their scope and seq uence. The y s e l ect 

subject matter mainly to aid in developing the pr oc ess 

skills. Ga g n e feels that when a student i s systemat i cal l y 

taught skills, he learns to cope better with the subject 

matter. Therefore, if he is taught scienc e p r ocesses i n 

an organized wa y h e will achieve improv e d r esu l ts . In 

K-3 eight "basic" processes a re taught: observ ing , usi ng 

space/time relationships, using numbers, mea s uring , 

classifying, communicating, predicting , an d inf e rring . 

Five "integrated" processes are taught in grades four 

through six: formulating hypotheses, controlling 

variables, interpreting data, defining operationally, 

and ex perimenting. SAFA 11_, a newer version, has a 

more flexible structure. 

In the Elementary Science Study attention is given 

to discovering wa y s to test questions that arise as 

the student manipulates materials instead of using 

problem-solv ing for the specific purpose of learning 

subject-matter p rinciples. Th e instructional units 

stand alone. The y use no scope and sequence. Each 

uni t ha s a teacher's ma nual a nd most contain an 

a ccompanyi ng k i t o f material s . Many units are des i g n ed 
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to arouse cu r ios ity in the child and to teach skills 

and basic concepts . Most of t he classroom procedures 

a re open-2n:ed a nd explorat ory . 

Scienc8 Cu r riculum Improvement Study bases the 

ove r a l l or~aniza t ion of their p ro g ram on concepts. 

Sc ie n c e proces se s and sci en tific attitude s a re integrated 

int o t he l ea rning activities and learned with the 

c onc e pts . 

Although the use of these three programs has 

dec r ease~ the unique rationales and basic a pproach es 

offe r exc e llent sources of ideas for science ins truction . 

Many d i st ri c t s have kept some parts to . supplement their 

tex t b ook p r og rams. "The weight of tradition, the 

programs' high cost, extensive in-service requirements, 

the back - to - basics movement, and other factors combined 

to keep their adoptions down ." They "have strongly 

influenced many science text and curriculum writers ," 

consequently "upgrading the quality of what has been 

produced" (Gega, 1986, p. 116). 

Ausubel feels that "effective discovery or problem

solving is more likely to occur with children who have 

learned main subject-matter concepts and generalizat ions 

with in major areas of science." He "believes that 

children can learn whe n their teachers an d textbooks 

present subject matter to them in organized and meaningful 



ways." He believes in emphasizing subject-matter 

content rather than thinking skills or processes 

(Gega, 1986, p. 28). 

"Textbook programs are generally consistent 

with Ausubel's ideas. They contain much well

organized verbal material and a variety of aids, 

activities, and familiar examples to help make the 

material meaningful" (Gega, 1986, p. 28). 
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After reviewing over twenty-five textbook series 

and as many curriculum guides the author found only 

about five textbook guides containing units on simple 

and compound machines on the sixth grade level and only 

two curriculum guides with very little coverage on the 

subject. The same held true for flowers and their 

functions. Since most series cover areas of life, 

earth and physical science at various levels from 

l<indergarten through sixth grade, each series presented 

different topics at different grade levels. Some 

series presented simple and compound machines and 

parts of flowers and their functions at fourth grade 

level, some at fifth and some at sixth. 

Considering the research that was reviewed and the 

curriculum guides and textbook programs that were 

studied, this researcher feels as others do, that "there 

are three kinds and sources of imperatives in science 
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teaching: those that come from science as a discipline, 

those that reflect society's needs, and those that 

reveal how children develop and grow" (Gega, 1986 , p. 4) . 

"Understanding these imperative s enables us to judge 

what is relatively enduring, usable, and learnable. 

Effective teaching fosters whole learning in children-

the attitudes, ways of thinking, and integrated 

knowledge base that transfer successfully into the real 

world" (Gega, 1986, p . 29) . 

Many researchers feel the science progr am should 

be a balanced presentation of scientific way s of thinking 

and subject matt er . The science program should have a 

def inite purpose and a definite place in the sixth grade 

curriculum. The curriculum should help the student 

extend his intellectual development to include scientific 

understanding. 



CHAPTER III 

Methods 

This curriculum was developed to help fill the 

void between the content areas of the Wentzville R-IV 

School District's sixth grade curriculum and the 

content and concepts suggested by the Core Competencies 

and~ Skills for Missouri Schools. 

The present sixth grade curriculum does not have 

units on flower parts and their functions or simple 

and compound machines. The other representati ve 

curriculums reviewed by the author contained few if 

any "hands-on" activities related to the above topics 

set up for individual or small group involvement. 

Since most researchers and the developers of the 

objectives for the Missouri State Board of Education 

feel that the concepts and content of these topics and 

the teaching of process skills are necessary at the 

sixth grade level, this author felt it necessary and 

appropriate to develop activities in thec8 content 

areas. 

Victor (1985) feels that sixth grade children 

should learn the same techniques and skills that 

scientists use to solve problems so they will be able 
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to think more critically, abstractly, and creatively. 

This author feels, as cited in research, that the sixth 

grade science program should focus on the science 

processes being used through the inquiry and discovery 

methods. Thus the goals and objectives for this 

curriculum were chosen to help deve lop these concepts. 

This curriculum, t herefore, has been developed to 

prepare our children for tomorrow by i ntegrating the 

process skills of observing , measuring , communicating, 

inferring, interpreting data, generalizing , predict ing, 

controlling variables, defining operat ionally, 

experimenting, describing, compa ri ng , classifying, and 

hypothesizing into the already existing content areas. 

The activities in this curriculum deal with the 

content areas of simple and compound machines, and 

flowe~ parts and their functions. They are set up for 

individual or small group participation. The p rocess 

approach has been integrated into the content to bring 

about a more scientifically well -rounded individual. 

The process skills of science have been defined 

in varying ways. According to Esler (1973) ''the most 

widely accepted definitions are those given by The 

Commission on Science Education of the American 

Association for the Advancement of Science" (p. 58) . 

The p rocess skills are grouped into eight primary 
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processes and five integrated processes . "The p rimary 

processes are generally introduced in K-3, while the 

integrated processes are developed by exerci s es des i gned 

for grades 4-6" (p. 58) . Thi primary processes a re: 

observing , classifying , measuring, communicating , 

inferring, predicting, recognizing space-time 

relationshi ps, and recognizing number relations. The 

integrated processes are: formulating hypotheses, 

making operational definitions, controlling and 

manipulating variables, experimenting, and interpreting 

data. These integrated processes can be v iewed as 

combinations of the primary processes. These integrated 

process skills are the skills used in the units in this 

curriculum since it is designed for sixth grade students. 

These integrated processes are employed through the many 

activities developed in this sixth grade curriculum. 

They are used to generate information needed in dealing 

with the concepts and concept schemes. The activities 

have been organized by unit of study. They are presented 

with introductory types first and graduate to more thought 

provoking activities that require more student 

involvement and a variety of science processes . 

The long range goals were taken from the already 

existing state objectives, Science Objectives for 

Missouri Students, K-6, 1984 , because they reflect what 
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researchers consi der to be important components of a 

si xth g r ade science curriculum. They are supported b v 

the following sources as cited in Chapter II : 

I . Gega , 1986; Vi ctor, 1985 ; Karplus and Thier, 1967 

II. Victor, 1985 ; Wolfinger, 198 4 ; Ka rplus and Thi er, 
1967 

III. Gega , 1986; Vic tor, 1985; Wolfinge r, 198 4 ; NSTA , 
1964 ; Karplus and Thier, 1967 

IV . Gega, 1986; Victor , 1985; NSTA , 1964 

V. Victor , 1985 ; NSTA , 1964; Karplus and Thier , 
1967 ; Wolfinger, 1984 

VI . Vic tor, 1985; NSTA, 1964 

VII. Victor, 1985; Karplus and Thier, 1967; NSTA , 
1964 

VIII. Vi ctor, 1985; NSTA , 1964 ; Wolfinger , 1984 

The intermediate range objectives were developed 

by the author from the summary of the definitions of 

each science process skill as noted in chapter 1. The 

summary of definitions was developed from Carin and 

Sund, 1989 and Gega, 1977 and 1986. The objectives 

are supported by the following sources in chapter 2 : 

Science Objectives for Missouri Students, K-6, 1984 ; 

Victor, 1985; Wolfinger, 1984; Karplus and Thier, 1967; 

and NSTA , 1964. 

Sources from which material, activities, and ideas 

for activitie s were developed for simple and compound 

machines include: 



47 

Activity 1 : 
Conce12ts in Science, 1975, numbers 1 ' 2 ' 
3 ( a , b, c-)-
Gateways to Science, 1983, numbers 2 ' 3(a-g), 
5 

Activity 2 : 
Conce12ts in Science, 1975, numbers 1-4, 6 
Gateways to Science, 1983, number 5 
HBJ Science, 1985, numbers 1-4 

Test on Inclined Planes: 
Concepts in Science, 1975, numbers ~I (A), _II-III 
Concepts and Challenges in Physical Science, 
1986, number I(b) 
Physics Wo rkshor2 1, 1988, number IV(a-e) 

Activity 3: 
Concepts in Science, 1975, numbers 1-3, 5-6 
Gateways to Science, 1983, numbers 1-4 

Activity 4 : 
Conceots in Science, 1975, numbers 1-5, 7 
HBJ Science, 1985, numbers 1-6 

Activity 5: 
Concepts in Science, 1975, numbers 1-4 
Addison-Wesley Science, 1984, number l(a-e) 

Activity 6: 
Concepts in Science, 1975, numbers 6-7 
Gateways to Science, 1983, numbers 1-7 

Activity 7: 
Concepts in Science, 1975, numbers 1, 4-7, 9 
Addison-Wesley Science, 1984, numbers 1, 4-6 

Activity 8: 
Concepts in Science, 1975, material, author 
developed activity 

Test on T,evers: 
Concepts in Science, 1975, numbers A(l-6), 
B(l-4) 
Gateways to Science, 1983 , numbers A(l-3), E, 
D(2-3) 
Concepts and Challenges in Physical Science, 
1 9 8 6 , numbers B ( 5 ) , D ( 1 , 5 ) 



Activity 9: 
Concepts in Science, 1975, numbers 1-4 
Gateways to Science, 1983, number 4(e, g) 
Physics Workshop I, 1988, number 4(g) 
HBJ Science, 1985, numbers 1-3, 4(a-f) 

Activity 10: 
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Concepts in Science, 1975, material, author 
developed activity 

Activity 11: 
Concepts in Science, 1975 , material, author 
developed activity 

Activity 12 : 
Concepts in Science, 1975, material, author 
developed activity 

Test on Pulleys: 
Concepts in Science, 1975 , numbers A(l), B(l - 5) 
Concepts and Challenges in Physical Science, 
1986 , numbers A(l-4), C(2~4) 

Activity 13: 
Concepts in Science, 1975 , numbers 1-8 

Activity 14: 
Concepts in Science, 1975, material, author 
developed activity 

Activity 15: 
Ccncepts in Science, 1975, numbers l(a-h, j), 
2(a-d), 3-6 
Gateways to Science, 1983, number 2(a - d) 
Physics Workshop l, 1988 , number l(a-e) 
HBJ Science, 1985, number l(a-e) 

Test on Screws: 
Concepts in Science, 1975, numbers A(l-9, 11), 
B(l-4) 
Gateways to Science, 1983, number A(7) 
Physics Workshop I, 1988, number B(7 - 10) 

Activity 16 : 
Concepts in Science, 1975, numbers 1, 2(a, 
d-e) , 3 ( a-d) 
Physics Workshop l, 1988, number 2(e , b) 
HBJ Science, 1985, numbers l(a-g), 2(a-d) 
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Test on Wedges: 
Concepts in Science, 1975, numbers A(l-2, 6), 
D 
Physics Workshop I, 1988, numbers A(3-5), 
B(l-4), C(l-4) 

Activity 17: 
Concepts in Science , 1975, numb ers l(a-b), 
2(a-d), 3(f) 
HBJ Science, 1985, numbers 3(a-f), 4(a-c), 5 

Activity 18: 
Concepts in Science, 1975, numbers l(a-g), 
2(a-b), 3 

Test on Wheel and Axle: 
Concepts in Science, 1975, number A(2) 
Gateways to Science, 1983, numbers A(l-2), 
C(l-2, 4) 

Activity 19: 
Concepts in Science, 1975, numbers l(a-c), 
2(a-b), 3(a-b), 7(a-c), 8(a-b) 
HBJ Science, 1985, numbers l(a), 2 ( a), 3(a-b), 
4, 5 

Activity 20: 
Concepts in Science, 1975, numbers 1-6 

Activity 21: 
Concepts in Science, 1975, numbers l(a-c), 
2(a-c) 

Activity 22: 
Concepts in Science, 1975, numbers l(a-c, e), 
2(a-b, d-e) 

Activity 23: 
Concepts in Science, 1975, numbers l(a-b, d-f), 
2(a-b, d) 

Test on Friction: 
Concepts in Science, 1975, numbers A(l-5, 7), 
B(l-2) 
HBJ Science, 1985, numbers A(6, 8-19), B(J-6) 

Activity 24: 
Concepts in Science, 1975, numbers 1-16, 18-19 
HBJ Science, 1985, numbers 9-1 3 , 16, 18-19 



Gateways to Science, 19 83 , numbers 9-13 

Test on Work: 
Concepts in Scienc e , 197 5 , numbers A( l -4), 
B(l-2, 4-6), C 
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HBJ Science, 1985, numbe r s A( 5-7), B(3) 
Concepts and Challenges in Physical Science, 
1986, number A( 8 ) 

Activity 25: 
Concepts in Science, 1975 

Test on Compound Machines: 
Concepts in Science, 1975 

Sources from which material was obtained and 

activities and ideas for activities were developed for 

flower parts and their functions came from the following 

sources: 

Guide: 
Biology Workshop-3, 1983 
Addison-Wesley Science, 1984 
Heath Science, 1984 

Worksheet 1: 
Biology Workshop-3, 1983 
Pathways in Science, 1975 
The Continuation of Life, 1975 
HBJ Science, 1985 --
Heath Science, 1984 

Worksheet 2: 
Biology Workshop-3, 1983 

Activity 1: 
Biology Workshop-3, 1983 
Addison-Wesley Science, 1984 
Pathways in Science, 1975 
The Continuation of Life, 1975 
HBJ Science, 1985 
Heath Science, 1984 

Activity 2: 
Biology Workshop- 3 , 1983 
Addison-Wesley Science, 198 4 



Activity 3: 
Biology Workshop-3, 1983 
Addison-Wesley Science, 1984 
Pathways in Science, 1975 
The Continuation of Life, 1975 
HBJ Science, 1985 
Heath Sci ence , 1984 

Activity 4: 
Biology Workshop-3, 1983 
Addison-Wesley Science, 1984 
Pathways in Science, 1975 
The Continuation of Life, 1975 
HBJ Science, 1985 
Heath Science, 1984 

Activity 5: 
Pathways in Science, 1975 
Heath Science, 1984 

Activity 6: 
Biology Workshop-3, 1983 
Addison-Wesley Science, 1984 
Pathways in Science, 1975 
The Continuation of Life, 1975 
HBJ Science, 1985 
Heath Science, 1984 

Activity 7: 
Biology Workshop-3, 1983 
Addison-Wesley Science, 1984 
Pathways in Science, 1975 
The Continuation of Life, 1975 
HBJ Science, 1985 --
Heath Science, 1984 

Test on Flower Parts and Their Functions: 
Biology Workshop-3, 1983 
Addison-Wesley Science, 1984 
Pathways in Science, 1975 
The Continuation of Life, 1975 
HBJ Science, 1984- --
Heath Science, 1984 
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Long Range Goals 

The student will: 

I. appreciate the impact of science and technology 
in societies. 

II. understand that progress in science is a result 
of cooperative effort. 

III . appreciate the importance of individual 
initiative, curiosity, enthusiasm and creativity 
in inquiry. 

IV. understand and apply skills of observing, 
classifying, and measuring. 

V. understand and apply skills of collecting, 
organizing, interpreting, and communicating 
information. 

VI . understand and apply skills of hypothesizing, 
predicting, and inferring. 

VII. understand and apply skills in the use of models 
as powerful tools in explaining phenomena. 

VIII. understand and apply skills of identifying and 
controlling variables. 
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Intermediate Range Objectives 

The student will: 

A. use his senses to observe and identify 
properties , changes, or similarities and 
differences of an object or event . LRG I, II, 
III, IV, V, VII. 

B. use standards of measurement to make 
observations, drawings or models, or samplings 
and estimations. LRG III, IV, V, VII . 

C. communicate by defining through actions, 
desc ri bing objects or events, making charts 
and graphs, recording data, constructing 
exhibits and models, or drawing diagrams and 
pictures. LRG II, III, IV, V, VII . 

D. infer a conclusion based on reasoning to 
distinguish between an observation and an 
inference, interpret recorded data , interpret 
data received indirectly, or predict events, 
hypothesize , or draw conclusions from data. 
LRG I, I I, I I I, IV, V, VI . 

E. interpret relationships in data in order to 
draw conclusions from it. LRG II, III, V, VI . 

F. generalize a conclusion based on pa rticul ar 
evidence acquired. LRG V, VI . 

G. predict from data of future events or 
conditions that are expected to exist. 
V, VI. 

LRG I, 

H. find out what makes a difference in an 
experiemnt by changing or varyinq that 
condition alone while other conditions remain 
constant or controlled. LRG III, IV, VII . 

I. be able to experiment by stating a hypothesis 
or operational question to test, or design a 
procedure in which variables are controlled. 
LRG II, V, VI , VIII. 

J. describe categories of objects, or object or 
event properties that are relevant to the 
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situat i on . LRG V. 

compare similarities and differences between 
objects and events. LRG IV , V. 

classify objects, events, or information 
representing object s or events in classes 
accorging to their property , fuction, or value. 
LRG III, IV, V. 

formulate hypotheses based on reasoning of 
what is thought to be true . LRG I, VI . 
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Objective 

The student will hypoth
esize that force may or 
may not change if the 
elevation of the plane 
is changed. IRO A, B, C, 
D, F, H, K, M. 

Objective 

The student will con
clude that it takes less 
force to pull an object 
up an inclined plane 
than to lift an object 
to the same height. IRO 
A, B, C, D, E, F, H, I, 
J' L. 

Objective 

The student will under
stand that an arm may 
act as a lever. IRO 
A, C, D, F, I, J, M. 

SIMPLE AND COMPOUND MACHINES 

Enabling Activity 

The student will compare 
the forces needed to pull 
an object up an inclined 
plane at different eleva
tions (see Activity 1, 
Appendix page 70). 

Enabling Activity 

The student will compare 
the force to lift an 
object to the force to 
pull an object up an 
inclined plane (see 
Activity 2, Appendix 
page 72). 

Enablilng Activity 

The student will observe 
his arm to see how it 
work s (see Activity 3, 
Appendix page 77). 

..... ,. 

Evaluation 

The student will success 
fully complete a written 
test over inclined planes 
(for copy of test see 
Appendix page 74). 

Evaluation 

The student will success
fully complete a written 
test over inclined planes 
(for copy of test see 
Appendix page 74). 

Evaluation 

The student will satisfac
torily complete a written 
test over levers (for copy 
of test see Appendi x page 
8 5) . 

Ul 
o, 



Objective 

The student will con
clude from his data that 
it takes less force to 
lift an object using a 
lever than it does to 
lift the object. IRO 
A, B , C, D, E, F, H, K. 

Objective 

The student will explore 
the use of a screwdriver 
as a lever and wedge. 
IRO A, C, D, E, F, M. 

Obj e ctive 

The student will obse rve 
and cla ssify c ifferent 
classes of levers. I RO 
A, C, D, E, F, H, I, K, 
L . 

Enabling Activity 

The student will compare 
the amount of force it 
takes to lift a book with 
the amount of force it 
takes to lift the same 
book with a lever (see 
Activity 4, Appendix page 
7 8) , 

Enabling Activity 

The student will open a 
can with a screwdriver 
and identify the · location 
of the load, fulcrum and 
effort (see Activity 5, 
Appendix page 80). 

Enabling Activity 

The student wil l make a 
lever by lay i ng one pen
cil across a no ther and 
and classify l e v e rs into 
three classe s (s e e 
Activ i ty 6, Appendix 
page 81 ). 

Evaluation 

The student will satis
factorily complete a 
test over levers (for copy 
of test see Appendix p age 
85). 

Evaluation 

The student will satis
factorily complete a 
test over levers (for copy 
of test see Appendix page 
85 ). 

Eva luation 

The stude nt wi ll s ati s
factor ily c omp lete a 
test over levers (for copy 
of test see Appendix pag e 
85 ) . 

lJl 
-...J 



Objective 

The student will infer 
that the greater load 
can be moved with the 
least effort when the 
fulcrum is nearest the 
load, and that a lever 
changes the direction 
of force. IRO A, C, D, 
E, F, H, I, M. 

!)bjective 

The student will under
stand the relationship 
between the load and the 
effort by varying the 
load without changing 
the position of the 
fulcrum a nd co~paring 
the load with the effort 
used. IRO A, B, C, D, E, 
F, G, H, I, K. 

Enabling Activity 

The student will use a 
small object to lift a 
large object with the 
help of a lever (see 
Activity 7, Appendix 
page 82). 

Enabling Activity 

The student will use a 
spring scale and lever to 
investigate the relation
ship between the load and 
effort without varying 
the fulcrum (see Activity 
8, Appendix page 83). 

Evaluation 

The student will satis 
factorily complete a 
written test over levers 
(for copy of test see 
Appendix page 85). 

Evaluation 

The student will satis
factorily complete a 
written test over levers 
(for copy of test see 
Appendix page 85). 

Ul 
co 



Objective 

The student will con
clude that a movable 
pulley will use less 
effort than a fixed 
pulley. IRO A, C, D, E, 
F, G, I, J, K. 

Objective 

The student will under
stand that a movable 
pulley reduces the 
effort in comparison to 
a fixed pulley. IRO A, 
B, C, D, E, F, G, H, K. 

Objective 

The student will con-
clude that a fixed 
support holds up half 
the load when a movable 
pulley is used. IRO A, B, 
C, D, E, F, G, H, I, K. 

Enabling Activity 

The student will investi
gate the effort used to 
lift an object, lift an 
object with a fixed 
pulley, and lift an 
object with a movable 
pulley (see Activity 9, 
Appendix page 88). 

Enabling Activity 

The student will demon
strate the use of a fixed 
and movable ~ulley to 
lift a load (see Activity 
10, Appendix page 90). 

Enabling Activity 

The student will demon
strate that a support 
holds up half the load 
when using a movable 
pulley (see Activit y 11, 
Appendix page 9 2 ). 

Evaluation 

The student will satis
factorily complete a 
written test over pulleys 
(for copy of test see 
Appendix page 96). 

Evaluation 

The student will satis
factorily complete a 
written test over pulleys 
(for copy of test see 
Appendix page 96). 

Evaluation 

The stud e nt will satis
factorily complete a 
written test over pulleys 
(for copy of test see 
Appendi x pa g e 96). 

lJl 
I.D 



Obj e ctive 

The student will con
clude that a block and 
tackle using four ropes 
to support the load will 
multiply the effort four 
time s. I RO A, B, C, D, 
E , F , G, H, I , K, M. 

Obj ective 

The student will infer 
that an inclined plane 
r e duces the effort but 
incre ases distance. 
IRO A , D, E, F, G, K, 
L . 

Enabling Activity 

The student will con
struct a block and tackle 
and demonstrate that the 
effort is multiplied by 
the number of ropes used 
to support the load (see 
Activity 12, Appendix 
p ag e 94 ). 

Enabling Activity 

The student will observe 
inclined planes and com
pare e ffort and distance 
on a steep incline with 
effo r t and distance on a 
gentle slope (see 
Activity 13, Appendix 
page 99 ). 

Evaluation 

The student wi ll s a tis
factoril y c omplete a 
written t e st over pulleys 
(for copy of test s e e 
Appendix pa g e 9 6 ). 

Evaluation 

The stude nt wi ll satis
factorily compl e te a 
written test over the 
screw (for copy o f test 
see Appendix page 103 ). 

m 
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Objective 

The student will con
clude that the less the 
slope of an inclined 
plane, the less the 
effort needed to over
come a resistance (move 
a load). And that one 
kind of wood offers more 
resi s tance than another. 
I~{) A, D, E , F, G, H, I, 
K, M . 

Objective 

The student will learn 
t ha t the screw with the 
lowest incline will 
multiply the effort the 
most. IRO A, C, D, E, F, 
G, H, I, J, K, L. 

Enabling Activity 

The student will compare 
the difficulty o f turning 
a screw into two different 
kinds of wood, and in
vestigate which kind of 
screw will go through 
wood more easily (see 
Activity 14, Appendix 
page 100) . 

Enabling Activity 

The student will con
struct a winding inclined 
plane (a screw) and com
pare what is happening 
when a load i s be in g 
dr awn up an inclined 
plane, to what is h a ppen
ing when the s cr e w i s 
being s crewed into a 
block of wood (s ee 
Activity 15 , Appendi x 
page 101). 

Evaluation 

The student will satis
factorily complete a 
written test over the 
screw (for copy of test 
see Appendix page 103). 

Evaluation 

The student will s a tis
factorily complete a 
written test over s crews 
(for copy of test see 
Appendi x pag e 103) . 

CJ) 
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Objective 

The student will con
clude that there are 
various kinds of wedges, 
each doing a different 
job but all multiplying 
effort. IRO A, C, D, E, 
F, J, K, L. 

Objective 

The student will con
clude that the wheel and 
axle helps to multiply 
speed and /or effort 
force. IRO C, D, E, F, 
J. 

Objective 

The student will learn 
that the wheel and axle 
of a bicycle multiplies 
speed . IRO A, D, E, F, 

Enabling Activity 

The student will identify 
and investigate the work 
of a variety of wedges 
(see Activity 16, 
Append ix page 106). 

Enabling Activity 

The student will investi
gate the workings of the 
wheel and axle in the 
doorknob and eggbeater to 
see how it helps to 
multiply speed and/or 
effort force (see 
Activity 17, Appendix 
page 110). 

Enabling Activity 

The student will investi
gate the workings of a 
bicycle to discover that 
the wheel and axle 

Evaluation 

The student will sa tis
factorily complete a 
written test over the 
wedge (for copy of test 
see Appendix page 107). 

Evaluation 

The student will satis
factorily complete a 
written test over the 
wheel and axle (for copy 
of test see Appendix page 
1 1 3 ) . 

Evaluation 

The student will satis
factorily complete a 
written test over the 
wheel and axle (for copy 

O'\ 
N 
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Ob jective 

The student will conclude 
that material with rough 
s urfaces causes more 
friction than material 
with smooth surfaces. 
IRO A, B, C, D, E, F, G, 
H, K , M. 

Objective 

The st u dent will under
s tand tha t oil makes slid
ing friction much easier. 
IRO A, D, E, F, H, K. 

multiply speed and that 
a speed multiplier can be 
changed into a force 
multiplier ( s ee Activity 
18, Appendix page 112 ). 

Enabaling Activity 

The student will compare 
the force needed to ove r
come friction on a t a bl e 
top, sandpape r, and wa x 
paper, and compare the 
differences when e x tra 
weight is added (see Activ
ity 19, Appendix page 115). 

Enabling Activity 

The student will compare 
the difference between 
sliding friction on a 
pl a ne piece of glass and a n 
oiled piece of glas s ( see 
Activity 20, Appendix pa ge 
11 7) . 

of test see Appendix page 
113) . 

Eva lua tio n 

The s tudent wil l s ucc e ss
f u ll y comp l ete a wr itten 
t e st over f r ict ion (see 
copy of tes t on App endix 
p a ge 1 23 ). 

Eva luation 

The student will success
fully complete a written 
test over friction (for 
copy of test s e e App e ndix 
p age 1 23 ). 

CJ) 

w 



Objective 

The student will conclude 
that rolling friction has 
much less resistance than 
sliding friction. IRO A, 
D, E , F, G, H, K, M. 

Objective 

The student will infer 
that rolling friction 
takes less for~e than 
sliding friction. IRO 
A, B, C, D, E, F, H, K. 

Objective 

Enabling Activity 

The student wil1 observe 
the differences between 
rolling and sliding fric
tion by allowing objects 
to roll and slide down an 
inclined plane (see Activ
ity 21 , Appendix page 118). 

Enabling Activity 

The student will investi
gate the different amounts 
of force needed for rol
ling and sliding friction 
by pulling a block of wood 
across the table, pulling 
it across on pencils, and 
pulling it across with 
pencils glued to bottom of 
block (see Activity 22 , 
Appendix page 119). 

Enabling Activity 

The student will conclude The student will discover 
that friction produces that friction produces 
heat energy. IRO A, B, C, heat energy by rubbing 

Evaluation 

The student will success
fully complete a written 
test over friction (for 
copy of test se e Appendix 
page 123). 

Evaluation 

The student will success
ful l y complete a written 
test over friction (for 
copy of test see Append i x 
page 123). 

Evaluation 

The student will success 
fully complete a written 
test over friction (for 

0) 
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D, E, F, H. 

Objective 

The student will under
stand that wor~ is done 
when a force m~ves an 
object through a distance. 
IRO A, B, C, D, E, F, H, 
I, K. 

Objective 

The student will conclude 
that a compound machine is 
made of two or more simple 
machines. IRO A, C, D, E, 
F , J, K , L. 

hands together and by rub
bing thermometer bulbs 
against two different tex
tures of material (see 
Activity 23, Appendix page 
1 2 1 ) . 

Enabling Activity 

The student will use a 
formula to discover how 
much work is being done 
by lifting an object and 
by pulling an object up 
an inclined plane (see 
Activity 24, Appendix page 
12 7) . 

Enabling Activity 

The student will demon
strate the use of a hand 
drill and a meat grinder, 
and identify the simple 
machines and their func
tion in each compound 
machine (see Activity 25, 
Appendix page 132). 

copy of test see Appendix 
page 123). 

Evaluation 

The student will success
fully complete a written 
test over friction (for 
copy of test see Appendix 
page 129). 

The student will success 
fully complete a written 
test over friction (for 
copy of test see Appendix 
page 133). 

0) 
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Objective 

The student will become 
familiar with the parts 
of a perfe2t f~ower and 
their functions. IRO 
A, C. 

Objective 

The student will become 
familiar with the three 
kinds of flowers and 
their functions. IRO 
A, C, K. 

Objective 

The student will gain 
an understanding of the 
parts of a flower and 
their functions. IRO 

FLOWER PARTS AND THEIR FUNCTIONS 

Enabling Activity 

The student will use a 
study guide and a dia
gram to complete a work
sheet on flower parts and 
their functions (see 
Activity 1, Appendix 
page 148). 

Enabling Activity 

The student will use a 
study guide and diagram to 
complete a worksheet over 
the three kinds of flowers 
and their functions (see 
Activity 2, Appendix page 
149). 

Enabling Activity 

The st udent will use a 
di agra m to dissect a flow
er , investi gate its parts 
and pollen, mount th e 

Ev a luation 

The student will satisfac
torily complete a written 
test over flower parts and 
their functions (for copy 
of test see Appendix page 
158) . 

Evaluation 

The student will satisfac
torily complete a written 
test over flower parts and 
their function s (for copy 
of test see Appendix page 
158). 

Evaluation 

The student will satisfac
torily complete a written 
test ov e r flowe r p a rts and 
their function s (f o r copy 

(j) 
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A, C, K. 

Objectfve 

The student will learn 
the parts of a flower. 
IRO A, C. 

Objective 

The student will gain a 
greater awareness of 
pollen and the three 
kinds of flowers. IRO 
A, C, D, E, F , J, K, L. 

parts, and label them 
(see Activity 3, Appendix 
page 150) . 

Enabling Activity 

The student will use a 
flow er and a diagram to 
draw and label the parts 
of a flower (see Activity 
4 , Appendix page 152). 

Enabling Activity 

The student will use a mi
croscope and flowers to 
investigate the pollen 
grains and stamen of each, 
and to classify each as a 
staminate, pistillate, or 
perfect flower (see Activ
ity 5, Appendix page 153) . 

of test see Appendi x page 
15 8) . 

Evaluation 

The student will satisfac
torily complete a written 
test over flower parts and 
their functions (for copy 
of test see Appendi x page 
158). 

Evaluation 

The student will satisfac
torily complete a written 
test over flower pa rts and 
their function s ( fo r copy 
of test see Appendix page 
158). 

(j) 
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Objective 

The student will learn 
the parts of a flower 
and their functions, and 
the three kinds of flowers 
and their functions. 
A , C, D, E, F , J, K . 

Objective 

The student will learn 
the parts of a flower 

IRO 

and their functions , and 
the three kinds of flow
ers and their functions. 
IRO A, C, D, E , F , J, K. 

Enabling Activity 

The student will help make 
the cards for a flower 
conc en tration game and 
play the game with a 
group of classmates (see 
Activity 6 , Appendix page 
154). 

Enabling Activity 

The student will construct 
a bingo sheet with the 
flower parts words , help 
write questions for each 
of the words and play the 
bingo game with a gro up of 
classmates (see Activity 
7, Appendix page 156) . 

Evaluation 

The student will satisfac
torily complete a written 
test over flower parts and 
their functions (for copy 
of test see Appendix page 
158) . 

Evaluation 

The student will satisfac
torily complete a written 
test over flower parts and 
their functions (for copy 
of test see Appendix page 
15 8 ) . 

CJ) 
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ACT I VITY 1 : The Inclined Plane 

MATERI ALS: 

r oller skate ( or whee led toy) , r ubbe r bands, boar d 
about 1 meter (3 f eet) l ong and 10 centi mete rs (4 
i nches) wi de , 6 or 7 books , paper, pen c i ls , r ul ers 

ENABLI NG ACTIVITY : 

Writ e you r answe r s to e a c h question on paper . 

1. Hook t h e rubber band t o th~ front of t h e 
skate . Pull the skate (the r esist ance) 
horizontally across the tab le. Me asure a nd 
recor d t h e stretch in the rubber band . # 

2 . Lift t h e s kate ve r tica lly to the top o f a 
pile of 7 books. Me a sure a nd r e c o r d the 
s tretch in the rubbe r band . Compare t he 
stretch of the rubbe r band when you l ifted the 
skate v erticall y t o t h e st r et ch of the rubber 
band when you p ull ed i t ho ri zon ta l ly across 
the table- Which on e ne e ded the mo s t force 
(or pull ) ? * 

3. Stack up 7 books. 

a) Pl a ce the board s o tha t i t slope s t o t h e 
t op of the pile of b ook s. Th e s lope of 
the board makes an incline d plane. (One 
type of simple machine) @ 

b) Slowly pull the skate (the resistance ) up 
the inclined plane with the rubber band. 

c) Measure and record the stretch of the 
rubber band. 

d) How much force (effort) did it take? 

e) Compare this for6e to the force of lifting 
the skate to the height of the books. 

f) Which takes more force (effort)? 

g) Does the inclined plane make the job of 
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getting the skate to the top of the pile 
of bo oks easier? Why? 

h) Raise the height of the inclined plane . 

1 ) Does it take less or more force to pull 
the skate up the inclined plane? 

i) Lower the inclined plane . 

1 ) Does it take less or more force to pull 
the skate up the inclined plane? 

# * 

·. ·;.. 

@ 



ACTIVITY 2: The Inclined Plane 

MATERIALS: 

roller skate (or wheeled toy), spring scale, 
strong cord, books, ruler, board about 1 meter 

72 

(3 feet) long and 10 centimeters (4 inches) wide 

ENABLING ACTIVITY: 

Write your answers to each question on paper. 

1. Make a stack of 6 or 7 books on your desk. 
Hook a spring scale onto the front or back 
of the skate. Use this scale to slowly lift 
the skate (resistance) to the top of the pile 
of books. Read the force on the scale as you 
lift the skate. How much force (or pul l ) 
does it take? # 

2. Now place a board so that it slopes up to the 
top of the pile of books. The board makes an 
inclined plane. (One type of simple machine) 
Slowly pull the skate up the board with the 
scale. How much force (effort) does it take 
now? * 

3. How does the force to lift the skate compare 
with the force to pull it up the inclined 
plane? Why? 

4. Does the inclined plane make the job of 
getting the skate to the top of the pile of 
books easier? Are you sure? How do you know? 

5. Which is greater - the length of the inclined 
plane or the height of the books? 

6. Does the inclined plane save you work? That 
is, do you do less work when you pull the 
skate on the inclined plane? 

7. How was the force affected by the inclined 
plane? 

8. How do your measurements compare to those of 
your classmates? 
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9. Which do you think is easier, to lift a heavy 
load up into the back of a truck or to move 
the load up a ramp (inclined plane)? An 
i nclined p lane is one kind of s i mpl e machine . 

10 . Which covers a greater distanc e - height of a 
truc k bed or the ramp? 

11. What can you conclude about a ramp? 

12 . List all the places you hav e see n ramps. 

* 



74 

Test for Inclined Planes 

Circle the best answer. 

A. The inclined plane is a simple machine that can 
1) change direction of a force. 
2) multiply force. 
3) increase speed. 

B. A ramp is a simple machine called 
1) a metric newton. 
2) a fulcrum. 
3) an inclined plane. 
4) a pulley. 

C. A child is pushing a doll carriage . The 
carriage is the 
1) work. 
2) resistance. 
3) effort 

D . . In pushing the doll carriage, the child' s 
force is the 
1) effort. 
2) resistance. 
3) work. 

E. A plane is 
1) a simple machine. 
2) curved. 
3) flat. 

F. Another word for incline is 
1) plane. 
2) angel. 
3) angle. 

G. An incline is 
1) at an angle with the ground. 
2) always steep. 
3) straight with the ground. 

Think of your environment around you and list five 
inclined planes. 



75 

III- Observe and describe an inclined plane. 

IV. Fill in each blank with the correct word or phrase. 

sloping flat surface 
flat surface 
does not 
simple machine 

A) A plane is a 
B) An incline is a 
C) An inclined plane 
D) An inclined plane 

is a 

slant 
slope 
force 
angle 

or a 

lets you do work with less 

E) Another word for slope is 



Answers to Test on Inclined Planes 

I. A. multipl y forc e 

II. 

III. 

B. an inclined p l an e 
C. resistance 
D. effort 
E. flat 
F. angle 
G. at an a ng l e with the g r ound 

ski slopes, rises in s tretch es of high ways, 
conveyor belts for loa d ing a nd unloading, ramps 
in hospital s , pl ayg roun d sl i des , etc. 

tilted, one e n d hi gher 

IV. A. flat s urf a c e 
B. slant or an g l e 
C. slop ing f l a t su r fa c e 
D. force 
E. slant 
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ACTIVITY 3: Your Body, A Machine (Lever) 

MATERIALS: 

pencil and paper 

ENABLING ACTIVITY: 

Write your answers to the following questions 
on paper. 
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1. Can a part of your body work as a machine? 

2. Observe your arm (to see how it works) when 
you bend your elbow to lift an object. 

3. Is your arm a machine? 

4. What kind of machine is it? 

5. Did you decide your arm was a lever? If you 
did, draw a diagram of your arm and label the 
welght lifted, the load. Label the force used 
to lift the load, the effort. Label the turn
ing point of the lever, the fulcrum 
(fool'k~m). 

6. Is the lever a machine for multiplying the 
force of your muscles? 

7. Define a lever. 
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ACTIVITY 4: Can a Lever Make a Job Easier? 

MATERIALS: 

book, ruler, chair, string, tape, s p ring scale, 
pencil, and paper 

ENABLING ACTIVITY: 

Write answers to all questions on paper. 

1. Lift a book with the spring scale. 
still. How much force does it take? 

Hold it 
# 

2. Now try lifting the same book using a lever. 
Tie the book to one end of the ruler. (You 
may want to tape the string to the ruler so 
that the string can't slip.) Tie the spring 
scale to the other end of the ruler by the 
ring, so that you can pull down on the hook 
of the scale. * 

3. Use the back of a chair for a fulcrum. Have 
the fulcrum much closer to the book than to 
the scale. Lift the book by pulling down on 
the spring scale. * 

4. When nothing is moving and the ruler-lever is 
level, how much force does it take to lift the 
book with this lever? 

5. How does this force compare with the force 
needed to lift the book without the lever? Do 
you have any evidence that this lever multi
plies force? 

6. Why do you think the fulcrum should be closer 
to the book than to the spring scale? 

7. Increase the weight by lifting two books. 
Keep the fulcrum in just the same place on the 
ruler. Predict how the force now needed will 
compare with the weight lifted. Test your 
prediction and write down the results. 

8. Compare your measurements with other groups 
and write it down. 
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9. Does the lever make the job of lifting easier? 
If so, how? 

* 

_ _..., 'f ·-c:.-

-~,:' ( ·-.:: 
. ,. •: 

·=:-: ·-...: / 

(if~ 
';~ _: • 
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ACTIVITY 5: The Screwdriver as a Lever 

MATERIALS: 

screwdriver, clean friction-lid t ype of can like 
that used to hold paint or varnish, penci l, paper , 
piece of cardboard, scissors 

ENABLING ACTIVITY : 

Write answers to all questions on paper. 

1. Open the can with the screwdriver. 

a) What simple machine did you use? 

b) Where was the fulcrum? 

c) Where was the load? 

d) Where was the e ffort? 

e) How did you multiply the effort? 

2 . In what two ways do you use a screwdriver 
you open a paint can? 

when 

3 . When y ou tighten a screw, how do you use the 
screwdr iver? 

a) Which is the wheel? 

b) Which is the axle? 

4. Hypothesize as to where you would place a 
piece of cardboard you wanted to cut with 
shears or scissors. Test your hypothesis. 



ACTIVITY 6: Make a Lever 

MATERIALS: 
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2 books, 2 pencils, examples of class A, B, and C 
levers (bottle opener, nut cracker, ice tongs, 
tweezers, shears, pliers, fishing pole, 
wheelbarrow, etc.) 

ENABLING ACTIVITY: 

Write answers to all questions on paper. 

1. Stack two books on the desk. 

2. Make a lever by laying one pencil across 
another. 

3. Place one end of the lever under the bottom 
book (the load). 

4. Press (force) on the free end of the top 
pencil, placing the bottom pencil (fulcrum) 
in different places under the top pencil. 

5. Where was the fulcrum when you needed the 
least force? 

6. List examples of class B levers where the 
resistance (load) is between the fulcrum and 
the effort (force). 

7. List examples of class C levers where the 
effort is between the fulcrum and the 
resistance. 
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ACTIVITY 7: Can Small Effort Lift Heavy Object? (Lever) 

MATERIALS: 

one brick , 3 or 4 foot board, two cement blocks, 
pencil, a nd pa pe r 

ENABLING ACTIVITY: 

Write answers to all questions on paper. 

1. Hypothesize and write down easiest way to lift 
cement block with a lever. 

2. Use one cement block as the fulcrum. 

3. Use the board as the lever. 

4. How can you balance the heavy block at one end 
of the board with the brick at the other? 

5. When does the large cement block have the 
advantage? 

6. When does the small brick have the advantage? 

7. In which direction did the effort force move? 

8. So, a lever change s the direction of 

9. In which direction does the load move? 

10. What was the easiest way to lift the cement 
block with a lever? 
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ACTIVITY 8: Does Changing the Load on the Lever Change 
the Effort? 

MATE RI ALS : 

two 2-cup p last ic jars, two cups o f s and, rul e r or 
1 f oot by 2 i nch board, spring scale, brick, 
pencil and pape r, measuring cup 

ENABL I NG ACTI VITY: 

Write your answers on paper. 

1. Put a half-cup of sand in a plastic jar. # 

a) Lift the plastic jar with t he sand in it 
with a spring scale. 

b) Record the effort. 
your load.) 

(This is the weight of 

2. Fasten the spring scale on one end of a ruler. 

3 . Put the plastic jar with a half-cup of sand on 
the other end of the ruler. 

4. Keep the fulcrum (the brick) in the same 
location all the time. 

5. Use the spring scale. Measure and record the 
effort needed to lift the jar of sand. Divide 
the effort by the load (answer to No. 1). 

6. Add a second half-cup of sand to the 
container. Measure and record the effort 
needed to lift the cup of sand. Divide the 
effort by the load. 

7. Add a third half-cup of sand to the 
container. Measure and record the effort 
needed to lift the 1-1/2 cups of sand. 
Divide the effort by the load. 

8. Add a fourth half-cup of sand to the 
container. Measure and record the effort 
needed to lift the two cups of sand. 
Divide the effort by the load. 
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9. How does the change in the load correspond to 
the change in effort? 

10. Compare the load with the effort used. 

11. What pattern do you see? 

12. Now lift the jar with the two cups of sand 
with the spring scale. 

13. Is the effort to lift the sand greater or less 
than the effort to lift it with a lever? 
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Test Over Levers 

A. Write the answer to each question on paper. 

1. Name three class A levers with the fulcrum in 
the middle. 

2. Name three class B levers with the load in the 
middle. 

3. Name three class C levers with the effort in 
the middle. 

4. Name five levers that you can find in your 
environment and identify the effort, load, and 
fulcrum of each lever. Tell the use of each 
lever. 

5. Why are handles long on tongs, metal shears 
and pliers? 

6. Define a lever. 

B. Choose the best answer and write it on your paper. 

1. A load can be moved most easily with a lever 
when the fulcrum is located 
a) nearest to the effort force. 
b) farthest from the effort force. 

2. For ease in lifting a load with a lever, place 
the fulcrum 
a) near the load. 
b) far from the load. 

3. A simple machine that is likely to be used as a 
lever is a 
a) seesaw. 
b) screw. 

4. The lever is a simple machine that can 
a) make a force and multiply force. 
b) multiply force and change direction of 

force. 



5. The side of the lever you use force on is 
a) the handle. 
b) the right side. 
c) t he effort arm. 

C. Fill in the blank with the proper word. 

To multip ly effort as much as possible with a 
lever, the ______ should be as near the 

as possible. And the 
should be as far from the fulcrum as possible. 
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D. Choose the items in Column B that best match the 
terms in Column A. 

P.. B 

1. resistance a. force used on a lever 
2 . force b. distance from effort to fulcrum 
3. lever C • a seesaw 
4. effort arm d. a push or a pull 
5 . effort e. balancing point 

f. object moved by a lever 

E. Descr ibe the position of the fulcrum, the load, and 
the effort needed in th~se two cases: when a person 
swings a golf club at a ball; when a person fishes 
with a fishing rod. 



A. 1. 
2 . 

3 . 

4 . 
5 . 
6. 

Answers to Test on Levers 

crowbar, shears, well pump, tongs, plier s 
whee l ba rrow, oars in a boat, nutcracker, 
bottle opener 
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fishing ro d , ice tongs, shovel, broom, baseball 
bat, t weezers 

Long effort arm multiplies effort force. 
a simple machine consisting of a bar with a 
support (fulcrum) around which it can be turned 

B . 1 . b) farthest from effort force 
2. a) near the load 
3 . a) seesaw 
4 . b) multipl y force and change direction of force 
5 . c) effort arm 

C. load 
fulcrum 
effort 

D. 1. f) object moved by a lever 
2 . d) a push or a pull 
3 . c) a seesaw 
4 . b) distance from effort to fulcrum 
5 . a) force used on a lever 

E. golf club 
fulcrum= opposite end of en d used to hit ball 

(hitter's wrist) 
load= ball 
effort= force of biceps of arm applied at handle 

between fulcrum and load 

fishing pole 
fulcrum= end of pole opposite the fish, the wrist 
load= fish 
effort= force of biceps of arm applied on the 

handle or reel between fulcrum and load 



ACTIVITY 9: Using a Pulley 

MATERIALS: 
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heavy cord, three bricks, two pulleys, two S-shaped 
hooks, spring scales, broomstick or heavy board 

ENABLING ACTIVITY: 

Write your answers to all questions on paper. 

1. Tie a piece of heavy cord securely around one 
of the bricks, so that the brick can be lifted 
by the cord. 

2. Make a simple machine called a fixed pulley by 
fastening a pulley to a solid support, such as 
a bar or a doorknob. Tie the second brick with 
cord and place the cord over the pulley so that 
the brick can be lifted. # 

3. Make another simple machine called a movable 
pulley by tying the other pulley to the third 
brick. Then tie one end of the cord to the 
support. Run the other end of the cord through 
the pulley so that you can lift this brick. * 

4. Now you can compare these three ways of lifting 
the same load. 

a) Lift the first brick directly by its cord. 

b) Lift the second brick by means of the pulley 
tied to the support. 

c) Lift the third brick with the pulley 
attached to the brick. 

d) Which way takes the least effort? 

e) Does either of the pulleys seem to multiply 
your force? 

f) How do your classmates' findings agree with 
yours? 

g) Define a pulley, a fixed pulley and a 
movable pulley. 
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* 



ACTIVITY 10: Work of a Pulley 

MATERIALS: 
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heavy c ord , three bricks, two pulleys, two S-shaped 
hooks, pencil, paper, spring scale, broomstick or 
heavy board 

ENABLING ACTIVITY: 

Write your answers to all questions on paper. 

1. Tie a piece of heavy cord securely around one 
of the bricks. 

a) Use the spring scale to lift the brick by 
the cord. 

b) Record how much effort it took to lift the 
brick. 

2. Make a fixed pulley by fastening a pulley to a 
solid support, such as a doorknob, or a bar or 
broomstick over the back of two chairs. # 

a) Tie the second brick with cord and place the 
cord over the pulley. 

b) Use the spring scale to lift the brick. 

c) How much effort did it take? 

d) Did this take more or less effort than 
lifting the brick? 

3. Make a movable pulley by tying the other pulley 
to the third brick. * 

a) Tie one end of the cord to the support. 

b) Run the other end of the cord through the 
pulley so that you can lift this brick. 

c) Use a spring scale to lift the brick. 

d) How much effort did you use? 



# 
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4. Which way takes the least effort? How much 
less? 

5. Does either of the pulleys seem to multiply 
your force? 

a) Which one? 

b) How much did it multiply your force? 

6. Compare your findings with your classmates' 
findings. 

* 
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ACTIVITY 11: Does a Fixed Support Help Hold the Load? 

MATERIALS: 

2 spring scales, S-shaped hook, 1 brick, cord, 
paper and pencil, broomstick or heavy board, 
pulley 

ENABLING ACTIVITY: 

Write answers to all questions on paper. 

1. Predict how much of the load a support will 
hold up when using a movable pulley. Test your 
hypothesis . Record your hypothesis. 

2. Tie a cord around the brick. 

a) Lift the brick with a spring scale. 

b) Record the effort it took to lift the brick. 

3. Attach the pulley to the cord or the brick. 

4. Attach a spring scale to the support. 

5. Attach one end of a cord to the spring scale on 
the support. 

6. Run this cord through the pulley on the brick. 

7. Attach the other end of the cord with the other 
spring scale. Lift the brick with the spring 
scale. 

8. What does each scale read? 

9. How does the total of the two readings compare 
with the weight of t~P. load when it was lifted 
by itself with a spring scale? 

10. How much of the load does a fixed support hold 
when a movable pulley is being used? 

11. How much does the movable pulley multiply the 
effort? 
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ACTIVITY 12: Block and Tackle 

MATERIALS: 
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2 double pulleys, strong cord, 1 brick, broom stick 
or heavy board, spring scale 

ENABLING ACTIVITY: 

Write answers to all questions on paper. 

1. You can make a machine called a block and 
tackle with a fixed pulley and a movable pulley 
connected by one or more ropes. 

a) Make a support by fastening the broomstick 
across the backs of two chairs with tape or 
cord. 

b) Faste n one pulley to the support with a 
piece of cord. 

c) Tie a piece of cord around the brick . 

d) Lift the brick with the spring scale . 
Record its weight or the effort used to lift 
the brick. 

e) Hook the other pulley on the brick. 

f) Fasten the end of a long piece of cord to 
the fixed pulley. Run the cord through the 
four grooves of the fixed and movable 
pulleys. 

g) Pull down on the cord with the spring scale 
to lift the brick. Record the force used 
to lift the brick. 

2. Which way takes the least effort? How much 
less? 

3. How much did the block and tackle seem to 
multiply ycur effort? 

4. Compare your findings with your classmates' 
findings. 
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5. In this block and tackle, there are four ropes 
supporting the load. Suppose you were lifting 
a cement block t h at weighed 25 pounds. With 
how much forc e d o y ou predict you would have to 
pull to raise t he cement block? 
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Test Over Pulleys 

Cho ose the best answer and write it on your paper. 

1 . A single fixed pulley is a simple machine that 
can 
a) change direction of force. 
b) multipl y force. 

2. To multiply force use a 
a) fixed pulley. 
b) movable pulley. 

3. A pulley is 
a) a wheel. 
b) a wheel on an axle. 
c) an axle. 

4. Several pulleys used together are 
a) a block and tackle. 
b) less helpful than one. 
c) not helpful at all. 

Write your answers to the following questions on paper. 

1. Name five pulleys you can find around the 
house or school. 

2. If a fixed pulley does not multiply effort, 
why do we use it? 

3. If you had a helper up in an attic, how could 
he raise a 50 pound box of toys into the attic 
with about half the effort? 

4. Describe a fixed pulley. 

5. What does a movable pulley do? 

Fill in the blank with the correct word. 

1. A grooved wheel is called a ------
2. A pulley that turns but does not move is a 
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3. A pulley is one type of machine. 

4 . A pulley that moves is a 
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Answers to Test on Pu lleys 

Multiple Choice 

1 . a) change direction of force 
2 . b) movable pulley 
3 . b) a wheel on an axle 
4 . a) b lock and tackle 

Questions 

1 . 
2 . It is easier or more convenient. 
3. Use a movable pulley attached to the box of 

toys with one end of the rope attached to 
ceiling of the attic . Put ro pe through pulley 
and pull on other end of rope. 

4. It is a simple machine that changes the 
direction of a force . 

5. Multiplies the effort by two . 

Fill in Blanks 

1 . pulley 
2 . fixed pulley 
3. simple 
4. movable pulley 



ACTIVITY 13: Winding Inclined Plane (Screw) 

MATERIALS: 
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a picture of the walkway to the observation 
platform at the top of Clingman's Dome, a 
mountain in Tennessee, or any other winding path 

Write your answers to the following questions on 
paper . 

1. Look at the picture of the walkway to the 
observation platform at the top of Clingman's 
Dome, a mountain in Tennessee. 

2. What simple machine does it represent? 

3. There is a winding plane you have probably held 
in your hand. You see it in toys, tables, 
machines and motors. What is it? 

4. What does this machine do? 

5. What is added? 

6. Think about Clingman's Dome again. Compare 
effort and distance on a steep incline with 
effort and distance on a gentle slope. 

7. What are some other winding inclined planes, or 
ramps, for pedestrians? 

8. What do all these winding inclined planes do? 



ACTIVITY 14: Winding Inclined Plane (Screw) 

MATERIALS: 
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piece of hard wood marked A (such as oak or 
maple), piece of soft wood marked B (such as pine 
from an orange crate), two identical screws, 
several screws each with a different number of 
threads (pitch) to the inch 

ENABLING ACTIVITY: 

Write your answers to the following questions on 
paper. 

1. Will it be just as easy to turn a screw in one 
piece of wood as another, using a screwdriver? 

a) Test your hypothesis. 

1) Screw one screw into wood block A. 

2) Screw the other identical screw into 
wood block B. 

b) How do you account for any difference? 

2. Look at the set of screws having the different 
number of threads. 

a) ·Hypothesize which screw is likely to go 
through the wood more easily? 

b) Test your hypothesis. Screw each screw 
into the same piece of wood. 

c) Which screw went through the wood the 
easiest? Why? 



ACTIVITY 15: A Winding Inclined Plane 

MATERIALS: 
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sheet of paper, ruler, scissors, pencil and paper, 
crayon, block of soft wood such as pine, screw , 
screwdriver to fit groove of screw, thin screw 
with 10 or 12 threads to the inch. 

ENABLING ACTIVITY: 

Write your answers to the following questions on 
paper. 

1. Make an inclined plane. 

a) Draw a colored line from the top right
hand corner of your sheet of paper to the 
bottom left-hand corner. 

b) Cut along the line. 

c) You have made an inclined plane. 

d) Wind it around the pencil. 

e) You have made a winding inclined plane. 

f) Measure and record how far it rises in one 
turn. 

g) How many turns does it take to get to the 
top of the plane? 

h) Record the base-height measurement of your 
inclined plane. 

i) Compare your measurement with the other 
groups. 

j) Which model screw has an inclined plane 
with the lo~2st slope? Why? 

k) Which model scrtc~W will multiply the effort 
the most? Why? 

2. Take the screw. 
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a) Trace the winding plane with your finger 
around the screw from point to top. 

b) Turn the screw about halfway into the block 
of wood with the screwdriver. 

c) Now try to push the screw into the wood 
with the screwdriver. 

d) Is it easier to push the screw into the 
wood or turn it into the wood? Explain 
why. 

3. Compare what is happening when a load is being 
drawn up a straight inclined plane with what 
is happening to the screw being screwed into 
a bloc k of wood . Explain how the inclined 
plane works in each instance. 

4. Can you pull a screw out of a piece of wood or 
turn it out with your bare hands? What is the 
load, or resistance, against which the screw 
works? 

5. What is a screw? 

6. Name as many uses of screws as you can. 
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Test Over Screws 

A. Write true or fal se for e ach statement. 

1. The model screw with the lowest height has the 
lowest slope. 

2. When a screw is used it is the inclined plane 
that moves. 

3. A screw reduces effort but adds distance. 

4. When using a winding inclined plane, the greater 
the incline, the less the effort and the greater 
the distance. 

5. The screw with the least number of threads 
requires the least effort. 

6. A screw is a simple machine that multiplies 
speed. It consists of an inclined plane wound 
around a central post. 

7. A screw is like a winding inclined plane. 

8. A screw does its job by moving. 

9. The thread of every screw is longer than its 
height. 
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10. Screws only hold things together. 

11. A screw i s a n object that contains a wi nd ing 
inclined p l a n e . 

B. Answe r t he fo llowing q u e stions in comp l e t e 
sentences. 

1. What is the load or resistance against which the 
screw works? 

2. Name 5 uses of screws. 

3. Name 3 winding inclined planes or ramp s for 
pedestrians. 

4. Which would bind two pieces of wood together 
more tightly, a nail or a screw of the same 
size? Explain your answer . 



Answers to Test on Screws 

A. 1 . true 7 . true 
2 . true 8 . true 
3 . true 9 . true 
4 . false 10 . false 
5 . false 11. true 
6 . false 

B. 1 . The wood, the substance the screw i s being 
screwed into. 
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2 . cutter in meat grinder , sharpen pencil in 
pencil sharpener, to fasten objects together, 
as a jack to hold up objects, a clamp to 
clamp things tog ether 

3 . ramps in automobile g arag es, r amps for 
pedestrians in buildings, bobsled runs, ski 
slopes, circular stairs 

4 . a screw. The winding inclined plane around 
a screw offers resistance to a direct pull. 



ACTIVITY 16: The Wedge 

MATERIALS: 
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chisel, door stop, stiff cardboard, nail, slender 
flat-pointed bolt, soft piece of pine 

ENABLING ACTIVITY: 

Write your answers for the following questions on 
paper. 

1. Demonstrate and explain how a chisel, a simple 
machine using a wedge, can be forced into wood 
causing some of it to curl up the inclined 
plane of the chisel. 

2. Look at the door stop, another simple machine. 

a) How does this wedge work? 

b) How does a wedge and an inclined plane 
differ? 

c) Name other wedges and describe how they 
work. 

d) Identify and list 4 round wedges. 

e) Define a wedge. 

3. Try to push the nail and bolt through the 
cardboard. 

a) What happens to the fibers of the cardboard 
as the nail punctures it? 

b) What do you need to drive a nail into wood? 

c) Why can't you usually pull a nail out with 
your fingers? 

d) Which would go through a piece of wood more 
easily - a nail or a chisel? Why? 
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Test Over Wedges 

A. Answer the following questions on paper. 

B. 

C. 

1. Name three round wedges and des cribe how they 
work. 

2. Name three oth er wedges and describe how they 
work. 

3. The nose of an airplane is shaped like a 
simple machine. Name this simple machine. 

4. Why is the nose of an airplane shaped the way 
it is? 

5. Name some other moving things that are shaped 
in this general way . 

6. Does a wedge act like a pulley, a lever, or an 
inclined plane? 

7. What do you call an inclined plane that moves 
under or into an object? 

Match column A with column B. Write the correct 
letter on the line next to each number. 

A B 
1. to make work easier a) jobs of a wedge 

2 . moves objects and b) does not move 
prevents objects 
from moving c) main job of 

machine 
3. inclined plane 

d) helps work by 
4 . wedge moving 

In each of the following sets of terms, one of the 
terms does not belong. Circle that term. 

1. machines make work easier make wo r k more 
difficult 

2. wedge any number of slopes only one or 



3 . 

two slopes 

incli ned p lane does not move 

4 . wedge does not move moves 

moves 

D. Which of these have wedges as part of them? 

a) gears d) a x e g) doorknob 

b) chisel e) knife h) screw 

c) pole f) nail 
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Answers to Test Over Wedges 

A. 1 . nail - A simple machine used for driving into 
or through wood. 

B. 

pins - A simple machine for fastening clothes 
together. 
needles - A sharp pointed, slender instrument 
for sewing or puncturing tissue. It forces the 
threads of a piece of cloth apart. 
nose cone of a rocket - push through the air 

2. door stop - A wedge for placing under a door 
to prevent it from opening. 
chisel - A metal tool with a cutting edge at 
the end of a blade, used in dressing, shaping, 
or working wood, stone, or metal 
axe - A cutting tool with an edged head for 
felling trees, and chopping, splitting, or 
hewing wood. 
wedge - It splits wood forcing it apart. 
hatchet - A short handled axe with a hammer 
head, to be used with one hand. 
knife - An instrument with a thin blade, usually 
of steel and having a sharp edge for cutting, 
fastened to a handle. To split materials. 

3. round wedge 
4. So it can cut through the air more easily. 
5. cars, busses, trains, rockets, boats 
6. inclined plane 
7. a wedge 

Matching 
1. C 

2. a 
3 . b 
4. d 

C. 1. makes work more difficult 
2. only one or two slopes 
3. moves 
4. does not move 

D. b , d, e, f 



ACTIVITY 17: Wheel and Axle (Doorknob) 

MATERIALS: 
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doorknob assembled in wood panel, meshed g e ars 
(watch, clock), eggbeater 

ENABLING ACTIVITY: 

Write your answers to the following q ue stions on 
paper. 

1. Dismantle and reassemble the doorknob. 

a) What simple machines are involved? 

b) Describe what you see. 

2. Examine and turn the meshed gears. 

a) Describe what you see. 

b) Do any gears multiply force? 

c) Do any gears multiply speed? 

d) Change the direction the force is applied 
and observe what happens. 

3. Examine and turn the handle of the eggbeater. 

a) Observe how the beaters are attached to the 
axle of the small gears. 

b) What does the handle of the eggbeater turn? 

c) What does the large gear turn? 

d) Do the large gear and small gear turn in 
the same direction? 

e) What do the small gears turn? 

f) What do the gears on the eggbeater 
multiply? 

4. Put a piece of tape on one blade of the 
eggbeater. 
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a) Turn the handle of the eggbeater around one 
time whil e watching the piece of tape. 

b) How many times does the taped blade go 
around? 

c) How many times _is speed rnul tipl ied? 

5 . The term gear ratio means the number of teeth 
on a large gear compared with the nu~~er of 
teeth on a small gear. What is the gear ratio 
of the eggbeater? 

6 . Does the ax le multiply force or increase 
speed? 



ACTIVITY 18: Observe Wheel and Axle on Bicycle 

MATERIALS: 

bicycle , brick , wh ite tape 

ENABLING ACTIVITY: 

Write your answers to the questions on paper. 

1. Observe the bicycle. 

a) Set the bicycle upside down on the 
handlebars and seat. 
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b) Place a piece of white tape on the tire and 
another near the hub on a spoke in line 
with the first tape. 

c) Turn the wheel. 

d) Which piece of tape travels faster? 

e) In which direction does the force applied 
to the axle turn the wheel? 

f) How is this different from the lever? 

g) What uses of the wheel c~n you think of as 
a speed multiplier? 

2. Turn the pedal of the bicycle. 

a) Observe the force you apply. What 
happened? 

b) Predict whether a force applied to the rear 
wheel in order to turn the pedal will be 
more, less, or the same. Test you r 
hypothesis. A touch of the finger will be 
enough. 

3. Attach a brick to the pedal. Turn the wheel. 
How does the force applied to the rear wheel 
to turn the pedal compare now? 
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Test Over Wheel and Axle 

A. Write your answers to the following questions in 
complete sentences. 

1. List examples where a big wheel has force 
applied to it in order to make a smaller shaft 
turn. 

2. Describe a wheel and axle. 

B. Match column A with column B. You may use more 
than one answer. 

A B 

1. A wheel and axle a. multiplies speed. 
2 . A doorknob b. multiplies distance. 
3. A bicycle c. multiplies effort 
4 . An eggbeater d. divides distance. 
5 . A meat grinder e. divides force. 
6. A pencil sharpener 

C. Fill in the blank with the correct answer. 

1. The small wheel is called the 
wheel and axle. 

force. 

in a 

2. Wheels that are connected by teeth are called 

3 . When a wheel and axle are used is 
gained and is lost. 

4 . A wheel and axle is a simple mac hine that 
increases and/or 

5. The simple machine in a bicycle that helps to 
move it is a 



A. 

B . 

1. 

114 

Answers to Test Over Wheel and Axle 

doorkn ob , steering whee ls, pencil sharpeners, 
bicycle gears 

2. a simple machine consisting of a wheel attached 
to a rod passing through its center, to which 
a force may be applied. 

1. a, e 
2 . e 
3 . a, e 
4. a, e 
5. a, e 
6 . a, e 

C. 1 . axle 
2. gears 
3. force, distance 
4 . force, speed 
5. a wheel and axle 
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ACTIVITY 19: Resisting Force 

MATERIALS: 

2 blocks of wood, a spr ing scale, a sheet of 
coarse sandpaper, hand lotion, wax paper, string, 
1 pencil, and 1 piece of paper 

ENABLING ACTIVITY: 

Write your answers to each question on paper. 

1. Pull the block of wood slowly across the table 
top with the spring scale. 

a) How much force is needed to pull the block? 
(Take thre e trials and average them.) 

b) Why does it take force to pull the wooden 
block over the table top ? 

c) What is it that pulls backward when the 
block is pulled forward? 

2. Pull the block across a piece of sandpaper in 
the same direction and at the same speed that 
you pullled it across the table top. # 

a) How much force is needed now? 
trials and average . ) 

(Take three 

b) Why does it take more force to pull the 
block over sandpaper? 

3. Pull the block across a sheet of wax paper. * 

a) How much force is needed now? 
trials and average.) 

(Take three 

b) Why, does it tak2 less effort to pull the 
block over the wax paper? 

4. Which way takes th8 most force? 

5. Which way tal<:es the least effort? 

•. 6. Friction is a force that resists motion. 
Which material had the most friction? Which 
material had the least friction? 
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7. Rub the palms of your hands together. 

a) Now put lotion into the cupped palm of your 
hands. 

b) Rub your hands together aga in. 

c) Does this help explain why the force 
needed to pull the block varied in your 
investigation? Expla in. 

8. Place another block of wood on the first block. 

a) Will the force required to pull the two 
blocks over the various surfaces change? 

b) Test your prediction. 

c) Now pull the two blocks over the three 
different surfaces. Measure and record 
your effort force. 

d) What happened to the force required to pull 
the two blocks instead of the one block? 
Compare your results. 

* 



•. 

ACTIVITY 20 : Sliding Fricti on 

MATERIALS : 

2 panes of glass or plastic , oil 

ENABLING ACTIVITY: 

Writ e your answers to each question on paper . 

1 . Place two panes of g l ass side by side . 

2 . Put a few d r ops of oil on one. 

3 . Rub your finger across the o i l and unoiled 
pane . 

4 . On which one is rubbing easier? Why? 
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5. What h appens when greas e or water is spilled 
on the floor? Why? 

6 . Slidi ng fr iction is caused wh e n two surfaces 
r ub as one moves ove r the othe r , or whe n t wo 
moving surfaces move ove r one anothe r . 
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ACTIVITY 21: Rolling and Sliding Friction 

MATERIALS: 

metal tray, marbles, round and hexagonal pencils, 
flat plastic or glass objects, small wood block, 
spoons or forks, 1 pencil, and 1 piece of paper 

ENABLI NG ACTI VITY: 

Write y our answers to each question on paper. 

1. Place marbles, round and hexagonal pencils, 
flat plastic or glass objects, a small wood 
block, and spoons or forks at one end of a 
smooth metal tray. 

a) Which will start sliding first if you tilt 
the tray slowly? Write down your answer. 

b) Hypothesize and give your reasons as to why 
you think so. 

c) Test your hypothesis by tilting the tray 
and observing. Were you right? Why? Write 
your answer. 

2. a) Press the palms of your hands together 
tightly and rub them. 

b) Put a pencil between the palms of your hands 
and move your hands again. 

c) What do you observe? Why? 
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ACTIVITY 22: Rolling and Sliding Friction 

MATERIALS: 

string, 4 by 4 inch piece of wood, spring scale, 
3 pencils, glue, and a piece of paper 

ENABLING ACTI VITY: 

Write your answers to each question on paper. 

1. Sliding friction 

a) Attach one end of a string to a block of 
wood. 

b) Attach the other e nd of the string to a 
spring scale. 

c) Pull the spring scale so the block of wood 
moves across the table. 

d) How much of the block touches the surface? 

e) What is the force needed to move the block? 

2. Rol l ing friction 

a) Put two round pencils under the block to 
act as rollers. 

b) Pull the spring scale to move the block of 
wood across the table. 

c) How much of the block touches the surface, 
now? How much of the pencils? 

d) What is the force needed to move the block 
of wood, now? 

e) Why is the force different, now? 

f) Is rolling friction more or less than 
sliding friction? 

3. Sliding friction 

a) Glue the pencils to the block of wood. 



b) Draw the block of wood with the glued 
pencils across the surface again. 
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c) What kind of fricti on do you observe now? 

d) How much more forc e does it take than the 
rolling friction ? 

e) How does it compare with pulling the block 
on its flat surface across the table? 
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ACTIVITY 23 : Friction and heat Energy 

MATERIALS: 

2 thermometers, 2 4 by 4 inch pieces of cloth, a 
piece of wax paper , a piece of rough paper 
toweling, a pencil, and a piece of paper 

ENABLING ACTIVITY: 

Write your answers to each question on paper. 

1. Friction 

a) Rub your hands together. 

b) What do you feel? 

c) How would the heating up of the pencils 
against the surface waste effort? 

d) What would happen if wheels had no friction 
at all? 

e) How, when, or where can friction be useful? 

f) What would you do if a cabinet door was 
squeaky? Why? 

g) So, friction wastes effort wh ile being 
useful. 

2 . Friction and heat energy 

a) Wrap a thermometer bulb in cloth (to protect 
it) . 

b) Rub the bulb vigorously across wax paper 
about twelve times. 

c) Read and record the temperature. 

d) Rub another wrapped thermometer bulb across 
rough toweling about twelve times. 

e) Read and record the temperature. 

f) Which one produced the most friction? 
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g) Which one produced the most heat energy? 

h) Wha t is your conclusion? 
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Test Ove r Friction 

A. Ci rcle t~e best end i ng fo r the f o l l o~i ng statements . 

l . Compared to running on a dry road , c a r t ires on 
a ~et road have 

a . more friction . 
b . less friction . 
c. same friction . 

2 . You would p r oduce the most fr i ction when pulling 
a b rick across a 

a . cement fl oo r . 
b . linoleum :loor . 
c . waxed floor . 

3 . You want t o reduce f riction 

a . s ometimes . 
b . all of the t ime . 
c. none of the t ifile . 

4 . The fricti on between a whee l and the road is 

a . s l i d i ng f riction . 
b . rol l i ng f rict i on . 
c . rough friction . 

5 . You will find frict i on in 

a . a ll simple mach ines . 
b. most simple machines. 
c . no simple machines . 

6 . A surface rubbed with oil 

a . changes direction . 
b . multiplies f riction . 
c . reduces fr i ction . 

7 . I f there were no friction, t h e wo r k put into a 
simple machine and the work gotten out would be 

a . eq ual . 
b . unequal . 
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8 . Friction in a machine is usually 

a . careful . 
b. helpful. 
c . harmful . 

9 . A p lace where friction might come in handy is 

a. on roller skates . 
b . in a car engine. 
c . on a wet highway. 

10 . Because of frict i on , some of the force put into 
a machine is 

a. increased . 
b . multiplied by two . 
c . wasted . 

11 . When a machine multiplies force, you pay for 
the advantage by 

a. decreasing energy. 
b . increasing friction . 
c. moving through a greater distance . 

12 . Machines must overcome 

a . the force and energy . 
b . the fr iction . 
c . lubriction of surfaces. 

13 . Friction between objects will 

a. resist motion. 
b. increase motion . 
c. produce mot i on. 

14 . Oi l and wax is a l ubricant that 

a. produces friction . 
b . increases friction . 
c. decreases friction . 

15 . A machine with wheels 

a . increases friction . 
b . decr eases fr i ction . 
c . eliminates friction . 
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16 . The wheels of a machine 

a . slide on the floor . 
b . touch onl y a small part of the floor at a 

time . 
c. res ist motion . 

17 . To stop accidents on a slippery road, it is 
helpful to use sand to 

a . increase friction . 
b . decrease friction . 
c. produce friction . 

B. Mark true or false for the following statements . 

1 . Friction is a useless force that should 
be removed. 

2 . The amount of friction depends on the kinds 
of sur faces that are ih contact with each 
other . 

3 . Friction is somet imes useful and at other 
times not useful . 

4 . Friction i s always useful and should never 
be removed . 

5 . Friction is the resistance to motion caused 
when two surfaces slide over each other . 

6 . A force that resists motion is cal l ed 
friction . 
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Ans.-rers to Test over Friction 

A. 1. ( b) B. 1. f 2.l se 
2 . (a) 2 . tru e 
3 . (a) 3 . true 
4 . ( b) 4. f a lse 
5. (a) 5 . true 
6 . ( C) 6 . t rue 
7 . (a) 
8. ( C) 
9 . ( C) 

10 . ( C) 
11. ( C ) 
12 . ( b) 
13 . (a) 
14 . ( C) 
1 5 . ( b) 
16 . ( b) 
17 . (a) 



ACTIVITY 24 : What is Work? 

MATERI ALS : 
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8 books, 3 by 4 foot boa r d , wheeled t oy, pencil 
and paper 

ENABLING ACTIVITY : 

Write your answers to each q uestion on paper . 

1 . You have observed and studied a number of 
machines and fr iction . 

2 . You have found tha t you can mul tip l y effort and 
speed . 

3 . Did you save work or just make work easier? 

4 . When you mul tiplied effort with the b l ock and 
tackle , how did you have to pay for it? 

5 . How did you pay for multiplying speed with the 
wheel and axl e? 

6. What happened to some of the effort when you 
pulled against friction? 

7 . What i s work? A scientist says work is done 
when a force moves an ob j ect through a dI'stance . 

8 . Suppose you l ift a four pound sack of dog food 
a distance of three feet . To find the work 
done , mul tiply the for ce, four pounds , by the 
distance, three feet. The answer is 12 f oot
pounds . You did 12 foot-pounds of work . 

9. Stack eight books on a table. 

a) Attach a spring scale to a toy car . 

b) Lift the toy car to the top o f the books . 
Record h ow much f orce it took . 

c) Measure and record how far you lifted the 
car . 

d) How much work did you do lifting the car? 
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10. Lean the board against the books . 

a) Slowly pull the car up the inclined p lane 
with the spring scale. 

b) Record how much fo r ce it took . 

c) Measure and record the distance you pulled 
the car up the inclined plane . 

d) How much work did you do pulling the car 
up the inclined plane? 

11. Compare t h e work done pul ling the car with the 
work done lifting it. How does it compare? 

12 . With the inclined plane, what do you pay fo r 
the advantage of multiplying the force? 

13 . Why did it take more worl< to pull the skate up 
t he ramp? 

14 . Suppose y ou lifted a 10 pound cement block and 
carried it 12 feet . How much wor k d id you do? 

15 . Suppos e you pushed against a semitruck with 
50 pounds of force . How much work did you do? 

16 . You can never get more work out of a machine 
than you put into it . 

17 . Give three examples of doing work . 

18 . Where do you get the energy to do work? 

19 . Where do machines get the energy to do work? 



Test Over Wo r k 

A. Circle the correct ending to each statement . 

1 . To do work a force must 

a . be multiplied. 
b . make something move. 
c . be decreased . 

2 . A simple machine cannot multiply 

a . speed 
b . work 
c. force 

3 . If you use a simple machine to reduce your 
effort, you must 

a. increase the distance your effort moves . 
b . reduce friction in the machine . 
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4 . If there were no frict i on, the work put into a 
s i mple machine and the work gotten out would be 

a . equal . 
b . unequal . 

5 . The work you get out of a mach ine is always 

a . more t ha n the work you put into it . 
b . less than the work you put into it. 
c. less useful than the work you put into it . 

6 . You cannot produce a force if you have no 

a. energy. 
b. machine. 
c. friction . 

7. Work is done when 

a. friction is increased. 
b . no friction is available . 
c . a force moves an object through a distance. 

8 . We use machines to make work 
a. simpler . 
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b. hard to do . . 
c . easier to do. 

B . Wri te true or false for the following stateme nts . 

1 . A machine can multiply work . 

2 . Work is done only when an object is moved 
through a distance. 

3. Work is a force moving an object through a 
distance . 

4. By using machines you can multiply force 
and save work. 

5. You get no more energy out of a machine 
than you put into it . 

6 . A simple machine can multiply force and t h us 
incre~se work done. 

C. Suppose you pushed your bike 100 feet up the hill . 
You used a force of ten pounds to push the bike 
over that distance. How much work would you be 
doing? 
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Answers to Test over Work 

A. l. ( b) 
2 . ( b) 
3 . (a) 
4 . (a) 
5 . ( b) 
6 . (a) 
7 . (c) 
8 . (c) 

B. 1. fa l se 
2 . true 
3 . true 
4 . false 
5 . true 
6 . false 

C. 1 000 foot-pounds 



ACTIVITY 25: Compound Machines 

MATER IALS: 

meat grinder, hand drill, block of wood 

ENABLI NG ACTIVI TY: 

Write your answers to each question on p a per . 

1. Demonstrate to each other how a dri ll 
operates . 
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a) Ident i fy three simple machines combined in 
it . 

b) Tell what each simple ma c h ine d oes . 

2 . Demonstrate the meat g rinder to each other . 

a) Identify two simple mach ines combined in it. 

b) Tell what each simple machine does . 

3 . Will two simple mach i n es combined i nto a 
compound machine rnultilply work? 

a) What can they do? 

b) Can they save work? Why or why not? 

4 . Collect five pictur es of simple and compound 
machines . 

a) Put them with your classmates pictures . 

b) Divide into one stack of simple machines 
and one stack of compound machines . 

c) Divide the simple machines into levers, 
inclined p lanes, pulleys, screws, wedges , 
and wheel a nd axle . Tell what each one 
does. 

5 . Take the stack of compound mach ines and tell 
what simple machines each one is made of . 
Tel l what each compound machine is used for . 
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Test Over Compound Machines 

A. Answer the following statements on paper. 

1 . What simple machines mal< e up the bicycle, juice 
can opener (puncture t ype) , meat grinder , forlc, 
wheelbarrow, and sc i ssors . 

2 . Name a compound machine that con t ains all of 
t he follow i ng s imp l e mach i nes : lever , wedge , 
wheel a nd axle , and screw. 

3 . Make a list of simple machines and a l i st of 
compound mach ines you can fi nd in your classroom. 

4 . Sort the selection of differ ent k i nds of simp l e 
machines into levers, inclined planes, pulleys , 
screws, wedges, and wheel and axle . 

a . Descr i be the use o f each one . 

b. Make a chart showing which ones mult i ply 
effort; multiply speed , or ch ange d irect ion 
of force. 

5 . Name three things simple machines can do . 



Answers to Test over Compound Machines 

A. 1 . b icycle (wheel and axle , gears ) 
juice can opene r (lever and wedge) 
meat grinder (wheel and axle , sc r ew) 
fork (wedges and lever) 
wheelbarrow (lever, wheel and axle) 
sc i ssors (leve r s and wedges) 

2 . pe ncil sharpener 

5 . multip ly force , multip l y speed , chan ge the 
d irection of a force . 
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ANSWERS TO ACTIVITIES 

Activity 1 

2 . When you lifted the s k ate vertically. 
3(f ) l ifting the skate 
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3(g) yes . It takes less effort to pull t h e skate 
up an inclined plane ~han to lift a skate . 

3(h) more 
3(i) less (The closer the board is t o the 

horizontal, the less force will b e required 
to raise the skate .) 

Activity 2 

3 . more 
4 . yes. yes . It takes less effort to pull skate 

than to lift skate . 
5 . length of inclined plane 
6 . Don ' t give answer to this question yet. 
7. Force needed i s less. Distance traveled is 

greater . 
8 . It was l ess . 
9 . up a ramp 

10 . ramp 
11 . It is easier to move a load up a ramp, but 

you may have to move the load over a longer 
distance than if you lift it into the truck. 

Activity 3 

1. yes 
3 . yes 
4 . lever 
5 . fulcrum= elbow 

load= object moved 
effort or force= biceps 

6 . yes 
7 . A simple machine consisting of a bar with a 

support (fulcrum) around which i t can be turned . 

Activi ty 4 

5. It is about half the force . Yes, it 
multiplies by about 2 . 



6 . The l onger the arm to which the force is 
applied, the less force is needed . 
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8 . The lever reduced the amount of force needed 
to lift the book . 

Activity -2_ 

l( a) l ever 
(b) edge of can 
(c) lid 
(d) hand 
(e) by having fu l crum near load and far from 

effort 
2 . as a wedge to get under the lid and as a lever 

to pry the l i d off 
3 . as a wheel and axle 

(a) the top of the screwdriver that is turned by 
the hand 

(b) the blade that fits in the screw head 
4 . as near the fu l crum as possible 

Activi t y 6 

5 . close to the load 
6 . bott l e opener, wheelbarrow, nutcracker , etc . 
7. fishing pole, ice tongs, tweezers 

Activity 7 

5. When i t is farthest from the fulcrum. 
(Responses shoul d show observation of the 
shifted fulcrum . ) 

6 . When it is farthest from the fulcrum. 
(Response should show observation of the shifted 
fulcrum. ) 

7 . downward 
8 . upward 

Activity 8 

9. The effort will change with the load , but the 
r at i o between them should remain constant. 

10 . The effor t will change wi th the l oad , but the 
ratio between them should remain constant . 
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13. greater 

Activity 2 
4(d) with pulley attached to brick (movable 

pulley) 
4(e) yes, third brick with pulley attached to the 

brick (the movable pulley) 
4(g ) (l) a grooved wheel around which a rope may 

be p laced 
(2) a simple machine consisting of a single 

g r ooved wheel attached to a support 
(3) a pulley that is free to move 

Activity 1..Q 

2(d) less 
5 . movable pulley. The effort with the movable 

pulley should be about half . The movable 
pulley multiplies the effort by 2 . The ratio 
will not be exactly 2 because there is 
fricti on between the cord and the pulley and 
between pulley wheel and its axle. 

6 . yes . movable pull ey. by 2 . 

Activity 11 

8. the same 
9 . the same 

10 . half of it 
11 . multiplies effort by two. (The rat i o wi ll 

not be exactly two because there is friction 
between the cord and the pulley and between 
pul ley wheel and its axle . ) 

Activity 12 

2 . the block and tack l e . ~ as much effort. 
3. 4 times . (The effort is multiplied by the 

number of r opes that suppor t the load . ) 
5 . 4 x 5 = 100 pounds 

Activity 13 
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2. screw 
3 . screw 
4 . reduces effort 
5. distance 
6 . greater the incline, t h e greater the effort 

and the less the distance 
7. ramps in automobile gar ages, ramps for 

pedestrians in buildings, bobsled runs, ski 
slopes, circular stairs . 

8 . reduc e effort, increase distance 

Activity ll 
l(b) Children infer that one p iece of wood must 

have offered more resistance than the other. 
2(a) the one with the greater number of thr eads 

(c) the screw with the greater number of threads . 
The child should infer the rule that the less 
the slope of an inclined plane the less the 
effort needed to overcome a resistance (move 
a load) . 

Activity l.?_ 

l(g) The turns around the penci l will be the same, 
but the height of the rise (pitch) will 
differ with the height of the triangle . 

(j) the one with the lowest height 
(k) the one with the lowest slope or incline , the 

one with the most turns 
2(d) turn it into the wood . Resistance must be at 

least equal to effort. If the inclined plane 
multiplies effort, the load (resistance) 
would need to be greater to offset effo r t . 
When screws worl< loose in an appliance , the 
resistance (load) has become greater than 
effort (force), causing the screw (inclined 
plane) to ~urn . Friction, the rubbing effect 
between the inclined plane o f the screw and 
the wood woul d also need to be considered . 

3 . In the first example the load is moving up the 
inclined plane. ·when a screw is used, it is 
the inclined plane that moves . A small force 
travels through a l arge d i stance, round and 
round the screw , to l ift a heavy load a small 
distance. 

4 . not unless very l oose . rubbing of wood against 
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the inclined plane of the screw. 
5 . a simple machine that multiplies effort . It 

consists of an inclined plane wound around a 
central post . 

Activity 16 

1 . The wedge multiplies effort force . 
2(a) Plane stops the door because door i s fixed 

and cannot climb the inclined plane . 
(b) The wedge is moved under or into a stationary 

object . The inclined plane rema ins stationary 
while objects are moved up or down it . 

(c) door stop, chisel, axe , hatchet, knife 
(d) nail, pins, needles , nose cone of rocket 
(e) a simple machine, consisting of an inc lined 

plane that can be forced into or between 
objects to spread them apart. 

3(a) the fibers are pushed apart 
(b) much force, such as by a hammer, one kind of 

lever 
(c) Fibers of wood resist effort . 
(d) nail . All force concentrated at a point . 

Activity l.l. 

l(a) wheel and axle 
(b) the wheel and axle multiplies y our ef::"ort . 

2(a) When the large gear wheel is turned by the 
handle, the small gear wheel turns too. 

( b) 
( C) 

3(b) 
( C) 
( d) 
( e) 

4(b) 
(c) 

6. 

yes 
yes 
the large gears 
the small gears 
no 
speed and effort 
about four 
Speed is multipl ied about four times. 

Infer that a force on one gear is transferred 
to another gear, and this froce makes the 
second gear operate as a wheel and axle . The 
force is multiplied at the axle of the small 
gear. The beater blades move through a much 
larger distance than the axle . So the axle 
multilplies speed and makes the blades turn 
faster. 



Activity li 

l (d) the one on the tire 
(e) the force and whee l t urn in t he same 

direction . 
Lever changes direction of a force . 
most moving wheeled vehic l es 
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( f) 
( g) 

2(a) Speed is multiplied a great dea l at t he rim 
of the rear wheel . 

( b) 
3 . 

less 
still l ess than to turn t he pedal itself. 
(The child should infer that a speed multiplier 
can be changed into a force multiplier by 
reversing the position at which effort is 
applied, the back wheel.) 

Activity li 

l(b) to overcome friction 
(c) The backward pul l results from f riction, the 

rubbing of two surfaces . 
2(b) The rougher surface produces more friction . 
3(b) The smooth surface of the waxed pape r helps 

to reduce friction between the block and the 
surface . 

4 . sandpaper 
5 . wax paper 
6 . sandpaper . waxed paper, 
7( c) Layers of oi l rub against each other with 

very little friction . The smoother the 
surface the less friction . 

S(a) yes 
(b) Increasing the weight will i ncrease the 

pressure of one surface on another taking 
more fo rce to move. 

Activity 20 

4 . the oiled pi ece of glass. It takes less 
effort because the oil reduces the force of 
friction . 

5 . may slip down . There is very little friction. 
Oil and water fills and smooths out the tiny 
pits and hollows . 

Activity 21 
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l( a) the round objects 
(b) Objects that roll have less friction than 

objects that slide. 
(c) Rolling friction is less than sliding friction . 

2(c) It is ea s ier to move your hands back and forth 
with a pencil between them than it i s to just 
rub them back and forth . When you rub them 
back and forth the complete surface of both 
hand s are rubbing causing a lot of rubb ing 
friction . When you use a pencil only one 
part of the pencil is touchi ng at a time 
causing less fri ct ion. This is rolling 
friction . 

Activity ll 

l(d) all of it 
2(c) none . one po int at a time . 

(e) You h ave rolling friction now causing less 
friction, therefore, need ing less effort to 
move . 

(f} less 
3(c) sliding firct i on 
4( b) heat 

(c) Heat causes expans ion of pencil . It increases 
friction . 

(d) It would not be possible to stop them from 
rolling by applying breaks, which depend on 
friction . 

(e) special tire and shoe treads, brakes, handle 
grips, rosin or violin bows 

(f ) Oil the hinge to give a s mooth surface to the 
working parts. 

S(f) the one rubbed on rough paper toweling 
(g) the one rubbed on the rough paper toweling 
(h) The greater the friction between two surfaces, 

the greater the heat energy produced. 

Activity ll 

l(b) heat 
(c) Heat causes expa nsion of pencil. It increases 

friction . 
(d) It would not be possible to stop them f r om 

rolling by applying brakes , which depend on 
friction . 

(e) special t ire and shoe treads , brakes, handle 



gr ips, ros in on v iolin bows 
2(f) l ubricate h i nges to cut down on friction . 

( g ) the one with the toweling 
(h) t h e g reater the friction between two 

surfaces, the g r eater the heat energy 
produced. 

Activity 24 

3 . made work easie r 
4 . used more rope 
5 . large effort at axle 
6 . wasted as h e at 
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12 . the force must be applied through a greater 
distance . 

13 . friction is g r eater . 
14 . 1 20 foot - pounds 
15 . none, because you d i dn ' t move anything through 

a distance . 
18 . from food 
19 . fuel, engines 

Activity TI 
l(a&b) 

2(a&b) 

3. no 

wheel and axle· turns and changes the 
direction of force . 
gears turn the bit (an inclined plane o r 
screw) 
bit (an inclined plane or screw) when 
turned in a piece of wood shows that the 
wood has climbed the inclined plane . 

wheel and axle multiplies e ffort 
a screw - a wind ing inclined plane , 
multiplies e ffor t fo rce . 

(a) mult iply effor t more than one s imple 
machine 

(b) no , Work out of a machine is never more 
than work put into it . 
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Flower Parts and Tneir Functions 

The unit on Flower Parts and Their Functions can 

be introduced by using an overhead transparency to 

point out the parts of a flower and their functions. 

The teacher can then use a real flower to demonstrate 

how it can be d isected, pinned on a piece of cardboard , 

and its parts labeled while discussing, again, the 

function of each part. 

The students can then use their study guide and 

the two diagrams to do the learning stations. I t works 

well with no more than five students in a group with 

one appointed as l~ader . The activities are set up so 

that each child has something to do . Since some groups 

work slower than others, not all groups will finish all 

seven activities . This is alright since some 

activities reteach the same material but in a different 

way. Rotate the groups through the first five activities 

first, then the last two. It takes two or three days 

to rotate through the activities. The students can 

then be caJled back into a large group to summarize the 

material and review for a test. 

Florists are very willing to save non-usable fresh 

flowers for school use. Funeral homes are also willing 

to furnish the school with unwanted flowers . 
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WHAT IS A FLOWER? (Study Guide) 

Let us examine the parts of a flower. Check with 

Figure A as you read. 

The most important parts o f a flower are the 

stamens (Stay minz) and the pistil. 

STAMENS 

The stamen is the male part of a flower . Most 

flowers have several stamens. 

A single stamen has two parts: A thread-like 

filament (FIL a mint), and a knob-like anther . The 

anther is at the top of the filament . 

An anther makes a powdery substance called pollen . 

Pollen is made of a great number of pollen gra ins . 

Pollen grains are the sperm cells of a plant. Pollen 

gets scattered by wind or insects. 

PISTIL 

The pistil is the female part of a flower. It is 

located in the center of the flower-- inside the circle 

of stamens. Some flowers have more than one pistil . 

The stigma may be fuzzy, bumpy , or flat . It is often 

sticky on top. 

The lower part of a pistil bulges. This bulge is 

the ovary (OH vuh ree) . There are hollow spaces inside 
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the ovary that have small round ovules. An ovary 

contains one or more ovules (OH vyoolz). Each ovule 

has an egg cell. Fertilization of an egg by a pollen 

grain takes place in the ovule. Some pollen grains 

reach the stigma and stick t here. They grow tubes 

down towa rd the ovary. When a pollen tube rea ches an 

egg cell, the egg is fertilized . Once the egg is 

fertilized no other tubes will grow into it . A 

fertilized egg becomes a seed. The fer t ilized egg 

that you know as the seed has a tiny plant inside . 

Together the ovules and ovaries grow and ripen into 

fruits. What will a seed produce? 



Worksheet 1 : PARTS OF A FLOWER 

Study Figure A, then fill in the blanks . 

Figure A, a diagram of a flower 

1. Name the male part. --------
2 . Name the female part . ________ _ 

3 . Pollen is made by the 

4 . Eggs a r e made by the 

5. How many stamens does this f l ower have? 

6 . a ) Name the parts of a stamen. -----
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b) Whi ch part of a stamen makes the pollen? ____ _ 

7. What is the swol l en part of a pistil called? ____ _ 

8. a ) How many ovules does this ovary have? ______ _ 

b) How many eggs? ____ _ 

c) How many eggs are i n each ovule? ------
9 . How many seeds may this flower produce? -----

10 . What do you call a flower ' s colorful leaf-like 
parts? ______ _ 



147 

Worksheet 2 : FEMALE OR MALE--OR BOTH? 

Some ~lowers have only stamens . They are male o r 

staminate ( STAM uh nit) flowers . 

Some fl owers have only pistils. They a re female or 

p istillate (P IST uh late ) f l owers . 

Most plants have both stamens and a pistil. They 

are called oerfe ct flowe r s . 

a b 

Figure B 

Study the flowers in Figure B, then answer the 
questions by letter . 

1. Which is a staminate flower? --
2. Which is a pistillate flower? --
3 . Which is a perfect flower? --
4. Which makes only pollen? __ 

5 . Which makes only eggs? __ 

6 . Which male es pollen and eggs? __ 

7. Which ones can produce seeds? 

8. On the perfect flower is the stamens higher 
lower than the pistil? 

C 

or 



ACTIVITY 1 : The Parts of a Flower 

MATERIALS : 

1 pencil , activity 1 worksheet, l study guide 

ENABLING ACTIVITY : 
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1. Use your study guide along with diagram A to 
work your worksheet . 

2 . When you are finished put your name on the 
worksheet . 

3 . Place your finished worksheet and study guide 
in the a p propriate box . 

4 . Move on to the next activity center. 

5 . If t his is your last activity choose a b ook , 
return to your seat, and read and enjoy. 



ACTIVITY 2 : Three Kinds of Flowers 

MATERIALS : 

1 penc il , worksheet 2, l study g ui de 

ENABLING ACTIVITY : 
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1. Use your study guide a l ong with d i agr am B to 
work your worksheet . 

2 . Put your name on the top right hand corner of 
your worksheet . 

3 . Place your finished work sheet, study guide, 
and pencil in the appropriate box . 

4 . Move on to the next activity center . 

5. If this is your last activity choose a book, 
return to your seat, and read and enjoy . 
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ACTIVITY 3: Discover the Parts of a Flower 

MATERIALS : 

1 flower, 1 hand lens , 3 by 4 inch piece of black 
paper, 8 straight pins, 4 by 5 inch p iece of 
cardboard, 1 piece o f paper, 1 pencil, diagram A 

ENABLING ACTIVITY: 

Write answers to all questions on p aper. 

1 . Choose a partner. 

2 . Take a flower and carefully remove the petals 
from one side of the flower. 

3 . How many stamens does your flower have? How 
many pistils does it have? 

4 . Look closely at the stamen to find the thin 
f illament and the anther . 

5 . Gently touch each anther, 

6 . What is now on the tips of your fingers? 

7 . Dust some pollen g rains on the piece of black 
paper . 

8 . Look at them carefully with the hand l ens . 

9 . Draw the shape of the grains on your paper and 
color them. Compare the shape and color with 
other groups . What did you fin d out? 

10 . Study the pistil, the large "stem" in the 
center of the flower . 

11 . With the straight pin, carefully cut the ovary 
and look inside for one or more ovules . How 
many did you find? How many seeds are in each 
one? 

12 . Pin the parts of the flower to the cardboard 
and label all 12 parts . 

13. Put your names on the bottom right hand corner 
of the cardboard and place i t on the cabinet. 



14 . Put all of the materials back into the 
appropriate containers . 

15 . Move on to the next activity center. 
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16 . If this is your last activity choose a book, 
return to your seat, and read and enjoy. 



ACTIVITY 4 : Draw the Parts of a Flower 

K;;TERIALS: 

1 flower, colored pencils , ½ piece of white 
construction paper, g l ue , 1 piece of colored 
constructi on paper, diagram A 

ENABLING ACTIVITY : 

1 . Take a piece of white construction paper. 
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2. Use colored pencils to draw and shade the parts 
of your flower . 

3 . Label the 12 parts of the flower . Use diagram 
A for help . Be as neat as possible. 

4. Put your name i n the bottom right hand corner 
of y our picture . 

5: Use the g lue to paste your flower drawing on a 
piece of colored construction paper, making a 
frame f o r your picture. 

6. Put your drawing on the cabinet to dry . 

7. Put your materials back in the appropriate 
places. 

8 . Move on to the next activity center. 

9. If this is your last activity choose a book, 
return to your seat, and read and enjoy. 
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ACTIVITY 5 : Observing Pollen and Stamen 

MATERIALS : 

3 different varieties of f l owers, microscope, 
three slides, transpar ency pen, 2 pie~es of white 
paper, colored pencils, tweezers, scissors 

ENABLING ACTIVITY: 

1 . Choose a partner to help you . 

2 . Collect three different k i nds of flowers. 

3 . Put the names of the flowers , each on a 
different slide. 

4 . Dust some grains of pol len from each of the 
different flowers on the appropriate slide . 

5. Take turns observing them under the microscope . 

6. Notice the different shapes, sizes , and colors . 

7 . Each one of you draw the shape, size, and 
color of the grains of pollen from each flower 
on a piece of white paper. 

8. Put the name of the flowe r by its appropriate 
pollen grain drawing. 

9. Use the scissors to cut the stamen from each 
flower. Place the stamen on the appropriate 
slide and observe t hrough the microscope . 

10 . Notice t he shape, size , and color of each 
stamen and draw the stamen from each flower 
on your piece of white paper and label with the 
name of the flower . 

11 . Label each flower as a staminate, pi s tillate, 
or perfect flower . 

12. Put your name on your paper . Clean up and put 
your materials back in the appropriate places . 

13 . Move on to the next activi t y center . 

14 . If this is your l ast activity choose a book, 
return to your seat, and read and enjoy . 



ACTIVITY 6 : Flower Concentration 

MATERIALS : 

9 file cards cut in half, 4 pencils, 4 study 
guides, 4 diagram A, 4 d i agram B, rubber band 

ENABLING ACTIVITY: 
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1. Choose three other classmates to play with you . 

2. Use the following words to make the game cards : 
stigma, style , ovary, ovule, egg cell , pistil, 
stem , petals , anther, filament , stamen, pollen , 
staminate flower, pistil late flower , perfect 
flower , fertilization, and sepal . 

3 . Put the word and the fuction or meaning on one 
side of the card . Three people do four words . 
One person do f i ve words . 

4 . Make two cards for each word . 

5 . Divide the cards into two stacks. Be sure you 
keep both cards for each word together . 

6 . Two students play with half of the cards and 
the other two students play with the other 
half . 

7 . To play concentration shuffel the cards and 
place them on the table with the word side 
down . 

8. Take turns turning two cards over. 

9. If they match read the cards outloud , keep 
them, and take another turn . 

10 . If they do not match return the cards face 
down on the table where they were . 

11 . The next person takes a tur n . 

12 . The student with the most cards wins . 

13 . Play at least three games . 

14 . Then switch cards with the other team. 
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15 . Play three games with t h e other half of the 
cards. 

16 . Put a rubber band around your cards . Put your 
names on a piece of paper and put it wi th the 
cards . 

17 . Put al l mater i als bac k in the appropriate 
p l aces and move on to the next activity 
cent er . 

18 . If this is your last activity choos e a book , 
return to your seat , and read and enjoy . 



ACTIVITY 7 : Flower Bingo 

MATERIALS : 
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4 b i ngo sheets, 5 pencils, at least 100 one inch 
squares of cons t ruction pape r , 6 p ieces of paper, 
5 study gu i des, 5 diagram A, 5 diag ram B 

ENABLI NG ACTI VI TY: 

1 . Choose four students to p lay with you. 

2 . Choose one of the members to read the questions 
to the group while the other four play with 
bingo cards . 

3 . Each member playing should make a bingo sheet . 

4. Put the following words on t h e bingo sheet : 
stigma, style, ovary, ovule , egg cell, pistil , 
stem, petals, anther, filament, stamen , pollen, 
staminate fl ower, pistillate fl ower, perfect 
flower, fertilizat i on, and sepal . 

5 . Put a free square in the midd le of the sheet . 

6 . Use some of the words twice so all 25 squares 
will be filled. Put your name on your bingo 
sheet. 

7 . Three members take t h ree. words each and two 
members take four words each . Make a question 
for e ach one of your words and write it on 
paper. Write the answer after the question. 
Put your name on your questions . 

8 . Give your quest ions to the question reader . 

9. Bingo players take turns answering. 

10 . If the student answers correctly on his turn, 
all four players puts a construction paper 
square on his bingo sheet . 

11. If the student can ' t answer correctly on his 
turn, no one puts a construction paper square 
on his b i ngo sheet . The que~tioner will g i ve 
you the answer and put the question at the 
bottom of the stack . 



12. Play until two people bingo or until all 
questions have been asked . 
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13 . Write the names of the winners on a piece of 
paper and place in the appropr iate box . 

14 . Put all materials back in the appropriate 
places and move on to the next act ivity center. 

15 . If this is your last activity choose a book, 
return to your seat, and read and enjoy . 
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Test Over Flower Parts and Their Functions 

Write the correct n ames of t h e flowe r parts in 
Figure Con the blank lines . Choose from the following : 

pistil 
anther 
petals 
sepal 

stem 
ovule 
filament 
stigma 

Figure C 

ovary 
stamen 
egg 
style 

Write! on the line next to the number if t he sentence 
is true. 

Write F if the sentence is false. 

l . __ There are male plants and female p lants . 

2. __ Some plants are both male and female . 

3 . __ The most important parts of a flower are the 
stamens and the pistil. 

4. Stamens are female parts. 

5. Stamens make egg cells. 

6 . __ An ovary has at least one ovule. 

7 . __ 0ne ovule has many eggs. 

8 . A fertilized egg becomes a seed . 



Complete the sentences wi th the choices below . 

Some of t h e se may be used twice . 

stamens 
staminate 
ovary 
fer t ilization 

anther 
pisti llate 
seed 
pisti l 

egg cell 
ovul e s 
perfect 
pol l en 

1 . The ma le part of a p lant i s ma de up of several 

2 . The part of a stame n that makes pollen is the 

3 . Fl owers that have only pistils are called 
flowers . 

4 . The entire fema l e p l ant part is t he 

5 . The swollen part 0£ a pistil is the 

6 . Fl owers that mak~ only poll en are called 
flowers . 

7 . An ovary has special part s called 

8. An ovule contains a single 

9 . A fertilized plant egg cell becomes a 

10 . Flowers which make pollen and eggs are called 
f l owers. 

1 1 . When a pollen tube reache s an egg cell and 
fer t il izes it, that i s called 

159 
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Flower Parts and The i r Functions 

Answers t o Wor ksheet 1 

1 . sta men 
2 . pisti l 
3 . stamen 
4 . ovary 
5. 5 
6 . a ) anther, filament 

b) anther 
7 . ovary 
8 . a) 6 

b) 6 
c) 1 

9 . 6 
1 0 . petals 

Answers to Worksheet 2 

1. C 

2. a 
3 . b 
4 . C 

5. a 
6. b 
7 . a & b 
8. higher 
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Answers to Test over 
Flower Parts and Their Functions 

Flower parts 

True and False 

1. true 
2 . true 
3. true 
4 . false 
5. false 
6 . true 
7 . false 
8. true 

Sentence completion 

1. stamens 
2 . anther 
3 . pistillate 
4 . pistil 
5. ovary 
6 . staminate 
7. ovules 
8 . egg cell 
9 . seed 

10 . perfect 
11. fertilization 
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Teacher Reference Books 

Abruscato, J. & Hassard, J . (1977) . The who le cosmos 
catalog of science activities . Santa Monica, CA: 
Goodyear. (A collection of science activities and 
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grades.) 
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rniddleschool. Palo Alto, CA: Dale Seyour 
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Useful for all subjects and grade levels . ) 

Main, E. D. (1984, Jan . ) . Science and creative writing : 
a dynamic duo . Science and Children . (Ideas from 
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science and creative writing.) 

Mechling, K. , & Oliver, D. ( 1983 ) . Science t e achers 
basic skills, handbook 1, principals' project . 
W~shington , DC : National Science Teachers 
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