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The history of the public high school is discussed includ-

ing characterization of the slow learner, the culturally 

disadvantaged and the problem student. Two identical groups 

of s tudents participated in the experiment; one group ac-

tively and physically involved in the educational process; 
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score data were statistically analyzed. The mean, median 
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I NTR CDCC TI ON 

Backgrou1"' 2_ 

The first high school in the United States opened in 

Boston i n 1 821 with an enrollment of 102 students. It was 

named the "English Classical School" which was later changed 

in 1 824 to th e "English High School" (Alexa nder et al., 1971). 

The school was organized for three reasons. One, the existing 

levels of education were too elementary to fulfill the abil

ities of the young. Secondly, those who desired advanced ed

ucation were force d to attend private schools thus separating 

them from their families. The third reason was to "render the 

present system of public instruction more nearly perfect." 

(Alexander et al., 1 9 71). 

From its inception in 1821, the public high school has 

undergone rapid development, growth and change. The period 

from the 1 800's to the 1920's was devoted primarily to estab

lishing functions and purposes of the public high school. By 

the 19 20's the National Education Association had established 

that secondary education should be universal and should pre

pare each citizen for effective and significant social living 

(Alexander et al., 1971). 

The 1 920's were characterized by a rapid growth of 

schools and by the expansion of curricula and programs within 

them. This growth and expansion was precipitated by an expo

nential increase in the number of students available for en-
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rollment. The the me of this era wh ich continued until World 

War II was ''education for all the children of all the pe ople ." 

During this time, numerous experiments, innovations and reforms 

occurred in all areas of instruction. Extracurricular activ

ities and well-developed athletic programs blossomed in an ef

fort to provide the broadest range of activities for all youth 

of all interests (Alexander et al., 1971). 

Since World War II, the secondary schools have undergone 

another wave of reform designed to eliminate segregation and 

its resulting unequal education of white and black students. 

Thus, after many years of legal segregation, the Supreme Court, 

in 1954, ruled that separation of students in different schools 

on the basis of race could never provide equal educational op

portunity for each race regardless of the provisions made for 

schooling (Alexander et al., 1971) . 

Presently, other educational inequalities are receiving 

much attention. A few examples are: 

1. The educational limitations of small schools in rural 

districts . 

2. The financing of schools in poverty areas. 

) . The education of migrant children. 

4. The design of special programs for the physically 

disabled, the mentally retarded and the emotionally 

disturbed. 

The federal government has allocated billions of dollars to 

plan and implement programs designed to eliminate some of 
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th ese inequali t ies. 

Throughout the many years of educational change, the un

derlying philosophy of education has been to educate each in

dividual child subject to his own inherent talents and abil

ities. This philosophy, known as progressive education, is in

delibly established in our educational system from the works 

of the l a te John Dewey. He maintained that the school should 

be come more of a community center rather than a place in which 

to learn lessons. The Dewey philosophy has been embraced by 

practically every large school system in the country. For the 

teacher it is both a challenge and a stumbling block (Dunn, 

1955). It is a challenge in that it sets the goals that all 

teachers wish to achieve. It is a stumbling block because it 

is unwieldy and impractical in large schools. Whether it is 

called progress ivism, child-centered education or individual

ized instruction, the Dewey philosophy continues to dictate 

the operation of America's high schools. 

The majority of high school students in the United States 

attend comprehensive high schools. Such schools are open to 

all youths in the community and they offer a broad range of 

programs including academic, practical, prevocational and vo

cation curricula (Alexander et al., 1971). These high schools 

usually encompass the grade levels nine through twelve. Often, 

ninth grade students attend heterogeneous classes in which no 

attempt is made to separate students of similar learning ca

pacities. This ungraded condition is usually modified in 
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grade s ten through twelve. Here , the stud en ts ar e divi de d into 

three groups; advanced, averag e and basic. Th ey attend homo

geneous classes with students of similar learning capabilities. 

The basic group includes slow learners, t he culturally disad

vantage d and the problem students. These classifications are 

usually arbitrary and are neither binding nor well delineated. 

The Slow Learner 

The following characterization of slow learning students 

is taken, in part, from Johnson (196)). Slow l earners comprise 

approximately fifteen to eightee n percent of the general school 

population. Since they do not deviate markedly from the mean, 

few educational provisions have been fo rthcoming to aid the 

teacher in their instruction. The most obvious characteristic 

of the slow learner is his inability to maintain normal academ

ic growth. For example, such students learn to read approxi

mately one year later than most children. They grasp new skills 

and concepts more slowly than expected. Usually they attain a 

maximum mental growth of betwe en eleven and thirteen and one

half years. Students in this category will usually receive 

grades in the lowest quartile. Frequently, they will drop out 

of school before graduation. 

For many years, the problems of the slow learner were ig

nored at the secondary level because few students remained in 

school long enough to reach high school l evels. However, with 

the advent of social promotio~s and overcrowding, it became 
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impossible to ignore the needs of the s e students . Un fortun

a tely, few curricula are designed solely for the i nstruction 

of the slow learner. Therefore, these students are usually 

grouped with the culturally disadvantaged and the problem stu

dents and follow curricula designed for average students. 

The results of such treatment are predictable: the slow learn

er becomes academically frustrated and eventually indifferent 

to further education; the teacher suffers the lack of reward 

for her efforts and eventually loses all enthusiasm for teach

ing. In such situations neither teacher nor student benefit 

from the educational e xperience. 

The Culturally Disadvantaged 

The following characterization of culturally disa dva ntaged 

students is taken in part from Beck and Saxe (1965). The cul

turally disadvantaged student has been denied social and cul

tural experiences normally provided to average or advanced stu

dents. Such experiences includes 

1. A family environment in which reading is encouraged. 

2. A childhood amply provided with a variety of toys and 

play materials of various colors, sizes and shapes 

and objects which challenge the intellect . 

3. A family conversational experience which both answers 

and encourages questions and which expands the child's 

vocabulary and ability to express his views. 
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Generally, t hese stud ent s c om e fr om gr oups whose economic 

resources are extremely limited. Often, t hey have a rural 

background. They a r e d 1 s tributed widely among the urban cen

ters of the United Stat~s . Racially and ethnically they con

sist mainly of: 

1. Blacks from the rural south, many of whom have mi

grated r e cently to n or t hern industrial cities. 

2. Whites from the rural south, many of whom have mi

gra t ed recently to northern industrial cities. 

3. Puerto Ricans who ha ve mi grated to northern indus

trial cities. 

4. Mexicans with a rural background who have migrated 

to the big citi es of the west and middle west. 

5. European i mmi grants with rural backgrounds. 

Together, these r a cial and ethnic groups comprise approx

i mately fifteen p e r cent of the population of the United 

States. Since t h ey t end to have large families, their chil

dren may provide as much as t wenty percent of the school-age 

population. Furthermore, since these groups tend to concen

trate in larg e cities, as much as thirty percent of the school

age population in such cities as Detroit, New York, Chicago, 

Philadelphia, Washing ton and Cleveland may be composed of cul

turally disadva ntag ed students. 

The culturally disadva ntag ed student has suffered the 

ignominious result of benign neglect. Very few curricula 

are extant which are designed specifically to meet the 
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special requirements of students in this categ ory. Instead, 

these students are usually grouped with the slow learners and 

the problem students and are provided with instructional pro

grams designed for average students. With few exceptions, 

the culturally disadvantaged student in this situation fails 

to be motivated or intellectually challenged. His disin

terest is manifested in very poor achievement. Frequently, 

he will leave school before graduation. 

The Problem Student 

The following characterization of problem students is 

taken, in part, from Washington (1963). The behavior prob

lem student is generally male. He usually comes from a low 

income family in an overcrowded urban community. A variety 

of environmental problems such as poverty, large families, 

lack of one or both parents, drugs, peer pressures, etc., 

make it difficult for these students to adjust to any school. 

For these students, failure at school means failure in read

ing and in achieving the ability for adequate verbal expres

sion. As a result, the school experience and the learning 

process are additional sources of frustration, conflict and 

bitterness. The problem student has difficulty in concen

trating on any task for long. Though he seeks attention, he 

rejects instruction. Fearing failure, he has difficulty 

accepting help or following directions. Because there is 
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little relation between what he learns in school and life as 

he knows it, the learning process seems quite unreal to the 

problem student. 

Clearly, the traditional school routine, methods and 

materials do not suit these students. Yet, they are usually 

grouped with the slow learners and the culturally disadvan

taged into basic classes where they are provided with curri

cula designed for average students. Under the regimen, the 

behavioral problem student deteriorates rather than improves 

and his behavior becomes more and more unpredictable and dis

ruptive. Ultimately, he either begins to act out the impulses 

that flood his awareness or else he retreats from them and 

the demands of reality. There is little likelihood that the 

problem student treated in this manner will complete the 

twelfth grade. 

The Basic Group 

The slow learners, the culturally disadvantaged and the 

behavioral problem students collectively comprise the basic 

group. Such students are educationally uninvolved (Wong and 

Kilburn, 1971). Their lack of involvement in the educational 

experience probably results, in part, from the failure of 

the American educational system to provide comprehensive and 

specific programs of instruction designed to meet their 

special needs. Grouping these students of such widely dis

parate backgrounds and with such dissimilar educational 
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needs, and providing them with an instructional program de

signed for average students, is irresponsible. Basic stu

dents treated in this manner will very rapidly develop a 

disdain for the educational process. 

It must be recognized that basic students can indeed 

benefit and profit from the educational experience. This 

will occur, however, only when a comprehensive instructional 

program is designed and initiated specifically to meet their 

needs (Johnson, 1963). 

Statement of the Problem 

Basic students of the three categories described above 

appear to have a similar academic development. Their aca

demic achievement does not begin to deviate markedly from 

that of the average student until the sixth, seventh, or 

eighth grade. At this time, they begin to exhibit restless

ness in class, many begin to show severe behavioral problems 

and their academic development begins to deteriorate. This 

is manifested in sharply reduced achievement and an inability 

to maintain an academic competitiveness with average stu

dents. It is not surprising to note that it is during this 

period that the emphasis in academic programs shifts rapidly 

from a highly physical involvement to more intellectual 

types of activities. 

It is a part of the central dogma of modern education 

-9-



that children who are actively and physically involved in the 

educationa l process will achieve greater success and pleasure 

in school (Johnson, 1963). School systems throughout the 

United States are adopting curricula and designing new con

struction to implement this dogma. Although these new pro

grams appear to be successful for average and advanced stu

dents, I am not convinced they are successful for basic 

students. Therefore, the purpose of this paper is to report 

the results of a test designed to measure the achievement of 

two identical groups of basic students: one group actively 

and physically involved in the educational process; the other 

less actively and physically involved. 
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METHODS AND MATERIALS 

Two classes of basic students at the tenth grade level 

were chosen for the experiment. The school files of each 

of these students were carefully examined to assure homo

geneity. All fit the pattern characteristic of basic stu

dents. Experimental and control groups were designated at 

random by drawing numbers from a hat. Each group was chal

lenged with a different specially designed six week curric

ulum in botany (Appendix I). In both the experimental and 

the control groups, the program was divided into six iden

tical sections of one week duration. 

1 • Classification 

2. Seeds 

). Roots, Stems and Leaves 

4. Plant Processes 

s. Flowers and Reproduction 

6. Review 

The curriculum designed for the experimental group required 

the active and physical participation of the students (Ap

pendix I). The curriculum designed for the control group 

was developed along more traditional lines and did not in

clude active and physical participation. 

The experimental group consisted of twenty students 

and the control group of thirteen students. Both groups 

started the six week curriculum at the beginning of the 
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second semester on 31 Jan. 1972. With the exception of 

a few school-wide assemblies which occurred during class 

time, the curricula were followed precisely. Lost time was 

recovered during the review week . A single examination was 

administered at the conclusion of the experiment on 10 March 

1972, with make-up examinations given during the following 

week. No test papers were returned to the students until 

all had taken the examination. The test consisted of forty 

objective questions and a drawing to be labelled (Appendix 

II). The raw scores were recorded and statistically 

analyzed. 
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RESULTS 

The raw scores of all students in the experimental and 

control groups are shown in Table 1 of Appendix III. The 

range in grades for the experimental group was between nine 

and fifty. For the control group, the grades ranged between 

twenty-three and forty-one. Figure I of Appendix III shows 

the frequency distribution of raw scores among students in 

the experimental and control groups. It is clearly seen 

that the frequency distribution of raw scores among students 

in the experimental group is bimodal in nature. Seven stu

dents scored between twenty-one and thirty, while the same 

number of students scored between thirty-one and forty. 

Among the students in the control group, nine students 

scored between thirty-one and forty producing a distinctly 

unimodal frequency distribution. 

Table 2 of Appendix III provides a summary of the re

sults of the statistical analyses performed on the raw 

score data of the experimental and control groups. There 

was considerably more variation among the twenty students 

comprising the experimental group than there was among the 

thirteen students comprising the control group. The range, 

standard deviation, standard error and length of the ninety

five percent confidence interval were all larger in the ex

perimental group than they were in the control group. Never

theless, the mean, median and ninety-five percent confidence 

~13-



interva l of the experimental gr oup are not significantl y 

different from those of the control group . Of particular 

importance is the observation that the ninety- five percent 

confidence interval of the control group (28.90-35.41 ) falls 

completely within the ninety-five percent confidence in

terval of the experimental group (2?.88-37.12). 
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DISCUSSION AND CONCLUSIONS 

Every attempt was made to assure that the experimental 

group and the control group were identical. Prior to the 

experiment, the school files of all basic students enrolled 

in the tenth grade were rigorously examined. From this ex

amination a preliminary list of students who were to take 

part in the experiment was constructed. At this time inter

views were held with the school guidance counsellor and with 

the school psychologist. Any student considered unsuitable 

for the experiment was removed from the preliminary list. A 

final list of candidates who were suitable for the experiment 

was constructed at this time. It included only those stu

dents who were, in the opinion of the guidance counsellor, 

the psychologist and myself, slow learners, culturally dis

advantaged and/or behavioral problems. Such criteria as 

classroom behavior, academic achievement, absentee record, 

reading ability, verbal expression and family background 

were considered. The final list of candidates comprised a 

homogeneous group of basic students whose schedules allowed 

their inclusion in the experiment. From this list the ex

perimental group and the control group were randomly chosen. 

Due to scheduling priorities the number of students in the 

experimental group (twenty) was larger than the number of 

students in the control group (thirteen). The students were 

never told that they were participating in an experiment. 
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The curricula designed for the experime ntal and control 

groups were distinctly different (Appendix I). The experi

menta l group was challenged with a course of study that re

quired active physical participation. This group performed 

several expreiments involving the class ification of different 

obj e cts s uch as c a rds and cut-outs of different colors and 

shapes. St uden ts in this gr oup were required to weigh and 

di s sect seeds. They obse rved and dissected living plants in 

ord e r to lea rn anatomy and performed paper c hromatographic 

separ a tions of chlorophyll. In addition, members of the ex

per imen tal group performed dissections of se veral different 

kinds of flowers to observe r e productive morphology. 

The control, on the othe r hand , was challenged with a 

course of s tudy that required considerably less active 

physical participation . They l earned the concept of clas s 

ifica tion by lecture, discussion an d with the a id of a n over

head projector. Only passive participation was required, 

St ude nts in this group studied s eeds by me a ns of blackboard 

drawings . They studied pla nt anatomy by using models and 

by listen i ng to explanations from the instructor. They we re 

shown a demonstr a tion of the paper chroma tographic separation 

of chlorophyll r a ther than perform the experiment themselve s . 

Al l ot~er conc epts and informa tion in the curriculum was 

provided to them ty means of l ectures. In no case did s tu

dents in the control group become physica lly involved in th e 

curriculum. 
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Throughout the six week duration of the curriculum the 

number of students in both groups remained relatively con

stant. Two students , one fron each gr oup, withdrew prior to 

completion of the unit, Another student withdrew from the 

experimental group, but because she was consistently absent, 

she never took the examination and was not included in the 

final data. Abse n teeism was quite high in both groups and 

several students in each group missed material and/or ex

periments which might have improved their performance on the 

examination. In the experimental group, the two lowest 

scores (nine and seventeen) were made by students whose ab

sences were significant during the program. One of these stu

dents was abs ent for as long as two consecutive weeks. 

The same examination was administered to both the ex

perimental and the control groups. In both cases the admin

istration of the examination was uniform with students in 

both groups, as well as those who took make-up examinations, 

being given fifty minutes to complete it. The test was 

designed to obtain factual information only; it was purely 

objective and required the student to recall only facts 

l earned during the program. In other words it did notre

quire him to apply his knowledge to new problems. Make-up 

~ examinations were administered to all students who were ab

sent from the s cheduled examination. Le a kage of information 

concerning examination content was minimized for these stu-
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dents since no examinations or grades were returned until 

all make-ups had been completed . 

The results of this experiment clearly show that basic 

students who were more physically involved in a six week 

curriculum in botany did not achieve higher scores than 

basic stud ents who received a more traditional a nd less 

physically active course of s tudy. I suspect that the same 

re sults would be obtained if the experiment were repeated in 

other disciplines (e.g. math ema tics, social sc iences etc.). 

I f this is indeed a generali zed phenomenon, then a ll attempts 

to i nvolve basic students in a more physically active cur

riculum will not increa se their a chievement. Nevertheless, 

school systems throughout the country are a dopting this 

method of instruction for a ll s tudents a nd even the design 

and construction of new school buildings is being influenced 

by this approach. For example, in Anne hrundel County, 

Karyland, large and open-spa ced school buildings are now 

be ing designed and constructed so th a t the entire building 

can be compartmentalized into different discipline a rea s 

with children free to move from one station to another in 

order to perform an experimen t or solve a problem. 

The a va ilable evidence appe a rs to support the con

tention th a t avera ge a nd advanced students achieve grea ter 

success under this educational regimen, tha t is, when t hey 
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are physically and actively involved in the learning 

process (Johnson, 1973), but there is certainly no evi

dence that the same kind of program will benefit the 

basic student. Indeed, the results of the experiment 

reported in this paper suggest that the efficacy of a 

physical and active curriculum is restricted to average or 

advanced students only. The basic student does not benefit 

from the most widely used methods of instruction and 

school construction. 

Clearly, more consideration mus t be given to the cir

cumstances under which basic students learn more effectively 

and pleasantly. Until specialized curricula are designed to 

mee t the specifi c needs of basic students, they will con

tinue to be the educationally uninvolved, attending class 

with little enthusiasm or interest and achieving far below 

their capabilities. 
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Curriculum for the experimental group. 
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DAY 

1 

2 

J 

4 

5 

•.f.! 

6 

7 

CURRICULUM 

Introduce unit to class. Give 
students outline to follow 
a nd discuss topics to be cov
ered . Explain projects and 
as signments and give examples 
such as: a. Plants in Medicine, 
b. Poisonous Plants in Florida, 
c. Herbs and Spices, etc. Have 
students formulate ideas in 
class. 

Unit 2 in Biology iis. Read 
in class and discuss questions 
orally. Develop concept with 
class. 

Using Exploring Life Science, 
give students list of terms 
to define. a. angiosperm, b. 
gymnosperm, c. monocotyledon, 
d. dicotyledon, e. character
istics of six families of 
flowers. Discuss terms with 
class. 

Library Day. Assist students 
in finding materials for pro
jects. Notify librarian in 
advance. 

Unit 2 in Biology iis. An
swer questions orally. 
Review terms followed by 
short quiz. 

Give students 10 bean seeds 
and 10 corn seeds. Have stu
dents measure and record 
leng th of each seed. Graph 
results. Discuss variations 
in class. 

Have students weigh several 
seeds and prepare them for 
germination. Discuss terms 
a. seed b. germination and 
define them. Using Explori~ 
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CONC~PT 

there are dif
fere nt kinds of 
living things 

there are sever
al different 
gr oups with dif
ferent characters 

exploring re
quires system
atic research 

Living things 
can be arranged 
into related 
groups 

there is varia
tion among 
species 

seeds are dor
mant but still 
living 



DAY 

8 

9 

10 

11 

12 

·.~. 

13 

~· 

14 

CURRICULUM 

Life Science, have students 
draw and label parts of seed. 

Have students reweigh seeds 
and record weight. Students 
will cut open seed and com
pare with drawings they made. 
Discuss requirements for ger
mination. 

Library Day. Students should 
have materials give assistance 
where needed 

Have students plant several 
seeds for observation during 
next weeks. Give short quiz 
on terms. Discuss how water 
and soil types are important 
in plant growth 

Have class make list of roots 
used as food products. Using 
filmstrips, discuss function 
of roots. Look up terms a. 
osmosis b. diffusion and dis
cuss. Students observe root 
hairs under microscope. 

Demonstrate osmosis with 
thistle tube apparatus. Stu
dents predict what will happen. 
Use perfume to explain dif
fusion. Have class make list 
of food products from sterns. 

Using celery stalk, show con
ducting vessels. Define terms 
a. xylem, b. phloem. Using 
Exploring Life Science, students 
will point out differences in 
stern types. Supplement with 
film strip on sterns. 

Library Day. Help students or
ganize paragraphs and thoughts. 
Aid in obtaining outside 
materials. 
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CONCEPT 

all parts of a 
plant begin in 
the seed 

soil and water 
provide basis 
for growth 

roots are im
portant for 
plants to sus
tain life 

all living 
things use 
water for life 

water and food 
must be con
ducted to all 
parts of living 
things 

organized 
thoughts are 
important for 
research 



DAY 

15 

16 

17 

18 

19 

LO 

·.~' 

21 

22 

CURRICULUM 

Studends examine and note dif
ferences in differ(: n t leaves. 
List food product s from 
leaves. Us ing large model, 
point out structure s and dis
cuss functions whil e students 
follow on worksheets. Short 
quiz. 

Unit 5, Biology iis. Students 
will examine stoma tes and 
guard cells and c ompa re with 
drawings in Explor ing Life 
Science. Define transpiration 
and explain how it operates. 

Using Exploring Life Science, 
discuss chemistry of photo
synthesis. All parts of plant 
aid in food production. Dis
cuss importance of chlorophyll 
and read together Unit 5 in 
Biology iis. 

Begin Unit 5 e xperiment on 
chlorophyll chromatography. 
Students work in unison to 
eliminate problems. 

Library Day. Assist students 
in completing their reports. 

Discuss chromatography and 
plant pigments. Short quiz 
of weeks work. Use filmstrips 
to complete study of photo
synthesis. 

Using large model, have stu
dents examine flower and label 
parts on worksheets. Discuss 
parts and their functions. 

Discuss methods of pollination 
with class. Make list of 
methods and plants that use 
the various methods. Discuss 
self vs. cross pollination. 
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CON~EPT 

l e aves vital 
for food pro
duction 

plants main
tain water bal
ance 

all living 
things need 
energy 

plants need 
chlorophyll to 
sustain life 

develop assur
ance in writing 

plant pigments 
necessary for 
food production 

flowers are 
plant structures 
for reproduction 

flowers have 
various methods 
by which pollen 
can be trans
ferred 



DAY 

23 

24 

25 

26 

27 

28 

29 

~. 

CURRICULUM 

Students will examine dif
ferent flowers and locate 
structures . Note differences 
in length of stamens and an
thers and determine if self or 
cross pollinated. 

Library Day. Students should 
have research completed. Make 
sure all books are returned to 
library. 

Using filmstrips, review 
flower reproduction and have 
students draw flower cycle. 
Short quiz on terminology. 

Finish up all work in lab. 
Have students clean up and re
place materials in storage. 

Students present their work to 
class. They will discuss what 
they have done and learned 
from projects. 

Continue student projects. 

Review day. Go over work of 
past weeks and clear up mis
understandings. 

Test. 
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CONCEPT 

flowers exhibit 
wide variety 
in structures 

outside research 
necessary to 
broaden know
ledge 

reproduction 
necessary for 
survival of 
species 

neatness nec
essary for good 
research 

gaining know
ledge from 
others is val
uable 



Curriculum for the control group . 
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DAY 

1 

2 

3 

4 

5 

"' ' 6 

7 

CURRICULUM 

Introduce unit to class. Give 
students outline to follow 
and discuss topics to be cov
ered. Explain projects and 
assignments and give examples 
such ass a. Plants in Medicine, 
b. Poisonous Plants in Florida, 
c. Herbs and Spices, etc. 
Have students formulate ideas 
in class. 

Unit 2 in Biology iis. Read in 
class and discuss questions or
ally. Develop concept with 
class. 

Using Exploring Life Science, 
give students list of terms to 
define. a. angiosperm, b. gym
nosperm, c. monocotyledon, d. 
dicotyledon, e. characteristics 
of six families of flowers. 
Discuss terms with class. 

Library Day. Assist students 
in finding materials for pro
jects. Notify librarian in 
advance. 

Unit 2 in Biology iis. Stu
dents will read material and 
discuss lab orally. Answer 
questions orally. Review 
terms followed by short quiz. 

Students will discuss what 
differences they might find 
if given 10 different bean 
seeds and 10 corn seeds. Dis
cuss variations in class. 

Discuss terms a. seed b. ger
mination and define them. Using 
Exploring Life Science, have 
students draw and label parts 
of seed. 
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CONCEPT 

there are dif
ferent kinds of 
living things 

there are sev
eral different 
groups with dif
ferent charac
ters 

exploring re
quires system
atic research 

living things 
can be arranged 
into related 
groups 

there is var
iation among 
species 

seeds are dor
mant but still 
living 



DAY 

8 

9 

10 

11 

12 

13 

14 

CURRICULUM 

Have students discuss changes 
in seed during germination. 
Discuss requirements for ger
mination to occur. Draw seeds 
on board in condition before 
and after germination. 

Library Day. Students should 
have materials give assistance 
where needed . 

Have students plant several 
seeds for observation during 
next weeks . Give short quiz 
on terms. Discuss how water 
and soil types are important in 
plant growth. 

Have class make list of roots 
used as food products. Using 
filmstrips, discuss function of 
roots. Look up terms a. osmo
sis b. diffusion. Draw root 
hairs on board. 

Demonstrate osmosis with draw
ing on board of thistle tube 
apparatus. Students predict 
what will happen. Have stu
dents discuss diffusion by pre
dicting what would happen if 
perfume was used. Have class 
make list of food products from 
sterns. 

Using blackboard, draw celery 
stalk and show conducting ves
sels. Define terms a. xylem, b. 
phloem. Using Exploring Life 
Science, students will point out 
differences in sterns. Supple
ment with film strip on sterns. 

Library Day. Help students or
, ganize paragraphs and thoughts. 
Aid in finding outside mater
ials. 
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CONCEPT 

all parts of a 
plant begin in 
the seed 

soil and water 
provides basis 
for growth 

roots are im
portant for 
plants to sus
tain life 

all living 
things use 
water for life 

water and food 
must be con
ducted to all 
parts of living 
things 

organized 
thoughts import
ant for research 



DAY 

15 

16 

17 

18 

19 

20 

21 

22 

CURRICULUM 

Draw different leaves on board 
and have students point out 
differences . List food pro
ducts from leaves . Using 
l arge model , point out struc
tur es and discuss functions 
while students follow on work
sheets . Short quiz . 

Re a d Unit 5, Biolog y i i s. Draw 
stomates and guard cells on 
board and compare with drawing s 
in Exploring Life Science. De
fine transpiration and explain 
how it operates . 

Using Exploring Life Science, 
discuss chemistry of photos yn
thesis . All parts of plant aid 
in food production . Discuss im
portance of chlorophyll and r ead 
together Unit 5 in Biology iis. 

Demonstrate experiment 
ophyll chromatography . 
dents observe and note 
happens. 

on chlor
Stu

what 

Library Day . Assist s t udents 
in completing their reports. 

Discuss chromatography a nd 
plant pigments . Short quiz of 
weeks work . Use filmstrips to 
complete study of photos yn
thesis. 

Using l a r g e model , have stu
dents e xamine flower and l a bel 
parts on worksheets . Discuss 
parts and their functions . 

Discus s methods of pollination 
with clas s. Make list of meth
ods and plants that use the 
various methods . Discuss self 
vs. cros s pollination . 
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CONCEPT 

leav es vital 
i':..; r f ood pro
duc tion 

plants main t ain 
water ba lance 

a ll living 
things need 
energy 

plants need 
chlorophyll to 
sustain life 

develop assur
ance in writing 

plants pigments 
necessary for 
food production 

f l owers are 
p l an t structures 
for reproduction 

flowers have 
various methods 
by which pollen 
can be transfer
red 



... . 

DA Y 

23 

24 

25 

26 

27 

28 

29 

30 

CURRICULUM 

Students will look at dif
ferent pictures of flowers 
and locate structures . Note 
differences in length of sta
mens and anthers and determine 
if self or cross pollinated. 

Library Day. Students should 
have research completed. Make 
sure all books are returned 
to library. 

Using filmstrips, review 
flower reproduction and have 
students draw flower cycle. 
Short quiz on terminology. 

Finish up all work in lab. 
Have students clean room and 
replace materials in storage. 

Students present their work 
to class. They will discuss 
what they have done and learn
ed from projects. 

Continue student projects. 

Review day. Go over work of 
past weeks and clear up mis
understandings. 

Test. 
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CONCEPT 

flower s exhibit 
wid e variety in 
structures 

outside research 
necessary to 
broaden know
ledge 

reproduction 
necessary for 
survival of 
species 

n eatness nec
essary for good 
research 

gaining know
ledge from 
others is val
uable 
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Test--Flowering Plants 
Biology B 1 

Name 

Nirs. Janes Date 

I. Matching. Match the words in Column A with the correct 
meanings in Column B. 

Column !:_ Column B 

1 • Roots A. Spinach and lettuce 
B. Outer covering of leaves 

2. Osmosis c. Orange pigment 
D. Celery and rhubarb 

3· Germination E. Openings in leaves 
F. Movement through a membrane 

4. Chromatography G. Green pigment 
H. Separation of chemicals 

5. Leaves I • Beets and carrots 
J. One seed leaf 

6. Stomates K. To begin growth 
L . Two seed leaves 

?. Epidermis 

8. Stems ---
9. Monocotyledon 

1 o. Carotene 

II. Multiple Choice. Place the letter of the correct an
swer to the left of the statement. 

1. The movement of material from an area of greater 
---- concentration to an area of lesser concentration is 

termed (a) osmosis, (b) diffusion, (c) equilibrium, 
(d) plasmolysis. 

2. The production of food in plants is called (a) --- chlorophyll, (b) chromatogra phy, (c) root pressure, 
(d) photosynthesis. 

____ 3. The guard cells open and close the (a) stomates, 
(b) spongy layer, (c) phloem, (d) xylem. 

----4. The correct equation for photosynthesis is (a) 
H2S + C02 = 6C2H5010 + s2 , (b) H20 + NaCl = NaH 20 
+ Cl 2 , (c) C02 + H20 = C6H1206 + 02, (d) 0 2 + CO= 
C202 + 02. 
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5. The radical of a developing seed will become the 
(a) stem, (b) leaves, (c) seed leaves, (d) roots. 

6. The three requirements for a seed to germinate 
are (a) oxygen, temperature, soil, (b) water, 
soil, oxygen, (c) oxygen, temperature, water, (d) 
soil, temperature, water. 

_7. 

8. 

The water-conducting vessels in stems are (a) 
phloem, (b) xylem, (c) vascular bundles, (d) root 
hairs. 

Which of the following is not a function of roots? 
(a) anchor the plant, (b) absorb water, (c) sup
port the plant, (d) store food. 

The phloem is a vessel that conducts (a) water, 
(b) food, (c) minerals, (d) vitamins. 

10. The reproductive part of a plant is the (a) flow
er, (b) root, (c) stem, (d) leaves. 

11. The incomplete plant in a seed is the (a) seed 
coat, (b) cotyledon, (c) plumule, (d) embryo. 

12. The two end products of photosynthesis are (a) 
water and carbon dioxide, (b) oxygen and starch, 
(c) water and oxygen, (d) oxygen and sugar. 

____ 13. The escape of water from the leaves is called (a) 
osmosis, (b) photosynthesis, (c) diffusion, (d) 
transpiration. 

14. To carry on photosynthesis, plants must have (a) 
water, (b) sunlight, (c) carbon dioxide, (d) all of 
these. 

15. Extra sugar in a plant may be changed to (a) pro
teins, (b) starch, (c) enzymes, (d) fats. 

16. Plants which produce seeds in closed organs are 
called (a) angiosperms, (b) gymnosperms, (c) com
posites, (d) flowers. 

-- 17. Photosynthesis occurs primarily in (a) palisade 
cells and spongy cells, (b) palisade cells and 
guard cells, (c) spongy cells and guard cells, (d) 
epidermis and spongy cells. 
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7. ) 

18. Which of the foll owing is not a function of stems? 
(a) store food and water, (b) support plant, (c) 
transport materials, (d) carry on transpiration. 

____ 19 . The pr imary function of chlorophyll is to (a) store 
f ood and water, (b) capture the sun's energy, (c) 
increase trans piration, (d) make the plant green. 

20. Seeds that are resting or not growing are said to 
be (a) dead, (b) hibernating, (c) very old, (d) 
dormant. 

II I. True and False. Place a T or F to the left of the 
statement. 

1 . Egg and pollen cells contain only t the total number 
of chromosomes. 

2. Pl ants whose stamens are taller than the pistil are 
probably cross fertilized. 

). The chromosomes are located within the nucleus of 
the cell. 

4 . Gymn osperms produce their seeds in the open. 

5. Di cotyledons have at least three seed leaves. 

6. Radial s ymmetry means being the same in all direc
t ion. 

7• Perennials are plants that live only one season. 

B. The vascular bundles of monocotyledons are ar
r anged randomly. 

9. The pistil of a flower produces the pollen cells. 

10. The end result of diffusion is to produce an 
equilibrium. 
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IV. Drawing. Label the parts of the flower . 

Stem 
Stigma 
Style 
Petals 
Sepals 
Egg 
Anther 
Filament 
Ovary 
Ovule 
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Table 1. The raw scores of al l students in the exper
imental and control gr oups. 

Ex12erimental Grou12 Control Grou2 

50 LH 

44 38 

44 37 

41 36 

40 35 

39 32 

39 32 

38 32 

34 31 

33 31 

32 25 

30 25 

30 23 

29 

27 

26 

25 

23 

17 

9 
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Table 2. Summary of statistical analyses performed on the 
raw score data of the experimental and control 
groups. 

Experimental Group Control Group 

Mean 32.50 32.15 

Range 9-50 23-41 

Mode 39.0 32.0 

30.0 

Median 32.5 32.0 

Standard Deviation 9.87 5.38 

Standard Error 2.21 1.49 

95% Confidence 
Interval 27.88-37.12 28.90-35.41 

Length of Interval 9.24 6.51 
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Figure 1. Histogram showing the frequency distribution of 
raw scores among students in the experimental 
and control groups. 

A - experimental group 

B - control group 
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A 

Number 
of 

Students 

B 

Number 
of 

Students 

9 
8 
7 
6 
5 
4 
3 
2 
1 
0 

9 
8 
7 
6 
5 
4 
3 
2 
1 
0 

0-10 11-20 

0-10 11-20 
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