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CHAPTER I 

INTRODUCTION 

1. Introduction 

The grade placement of scientific principles has been 

under taken by the Boston University Sch0ol of hducation, 

Science Department , as a project to be carried on through the 

succe eding years under the direction of Dr . John G. Read . 

The experiment will be concluded when enough pupils and 

school s have been included in the study to make the conclu­

sions statistical ly significant . As more data are accumu­

l ated, the extent to which the study will have to be 

carried should become apparent . When a sufficient number 

of pr inciples has been tested a complete overall report can 

be written giving the conclusions . That is, there will be 

a "percentage of learning11 index for each principle for 

each modal mental age level . From this index it should be 

possible to ascertain that if a certain principle is taught 

to a certain modal mental age level then a certain percent­

age of the pupils can be expected to learn the principle . 

This year both the background for the study and the 

design of the experiment are being done under the guidance 

of Dr . Read and Mr . Herbert Oxendine . Also, the first 

group will start the experiment with each experimenter 























12 

these factors are extremely difficult to separate for study . 

In the human body every organ is an i ntegrated part of the 

whom body . If one orgnn is malfunctioning, it will affect 

the normal activity of the whole organism. Si mi larly, the 

child is a composi te of many factors, each affecting the 

functioning of the other . 

All experiences, according to Dewey,1/ both take up 

something from those which have gone befor e and modify in 

some way the quality of those v;hich come after. V1 est3./ 

says that it is useless to show that a given volume of warm 

air is lighter than t he same volume of cold air before the 

concept that air is something that has weight and occupies 

space is understood . So while the pupil may be at the 

maturity level for understanding a certain concept, if the 

necessary background is lacking, he wi ll not learn effect-

ively . Even if the maturity and experiental levels are 

adequate for learning, lack of i n teres t or pr oper attitudes , 

inadequacy of teaching method and materials may account for 

unprofitable learning . 

YJohn Dewey, Experience and Education, The rAa cmillan 
Co., New York, 1938, p . 27 . 

2/ Joe Young West , "Do \,e .t;xpec t Too Much or Too Little 
of Children from Their bxperiences in Science?" Science 
Education (Oct. 1944), 33:298. 
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This study is designed to establish a learning index of 

the various scientific principles . This learning index vdll 

indicate the approximate mental age level at which these 

principles can be taught effectively to children of similar 

ability and background. Because of the complexity of the 

learning process , absolute values as t o where each principle 

should be included in the curriculum is not expected, but 

the results may prove helpful to curriculum planners in 

determining the grade placement of these principles . The 

results of this study will be of importance to classroom 

teachers , textbook writers, standardized- test makers, and 

producers of visual - aids . It may , moreover , help bring 

about an orderly , systematic teaching of science, resulting 

in more and efficient learning. 



3. Design of the Experiment 

A. Scope and Limitations 

The objective of this study is to establish a learning 

index for a number of scientific pr inciples both in the 

elementary and secondary grades, the total study being made 

over a period of approximately ten years. An index of 

learning is to be assigned to each level at which the 

experiment is carried out . 

A beginning has been made here by tv1enty-eight students 

working \'lith different principles . Subsequent investigators 

using identical techniques with the same or other principles 

at different age levels may, after having secured data on a 

large number of pupils, predict v.i th some accuracy where a 

certain principle mi5ht be taught with knowledge of its 

being understandable to the majority of pupils at that age 

level . 

The procedure to be described is essential l y the same 

in all the studies made by these twenty-eight investigators. 

However, since certain of these persons could not, of 

neces s ity, meet all of the conditions here set down because 

of their own teaching duties, the procedure has had to be 

s lightly varied in such cases . Whenever any changes have 

been expeaient , it will have been noted in subsequent 

chapters . 
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intended . The results were incorporated in an item analysis 

which is described in a later section of this thesis . Any 

items which were shown not to be serving especially well were 

left on this final form of the test but only those items 

which were functioning well were used in subsequent com-

pilations. 

As the fifth step, a script to accompany the demonstra ­

tion was written by each investigator using a suitable 

vocabulary selected from Thorndike's word list.l/ This was 

not to be read to the experimental group while the demon-

stration was shown but served as a guide for the demonstra -

tion lecture, key points of the written procedure having 

been committed to memory by the experimenter. This mini -

mized the probability of the individual lectures varying 

widely from day to day . 

The investigator then presented his lecture and demon­

stration to a few pupils inviting comments after the pre -

sentation . In this manner both the script and demonstration 

were refined . 

At this point in the procedure, the test and the demon-

stration were ready to be given. Each investigator had 

written to superintendents of schools, receiving permission 

to test pupils of two particular grades in each school . 

];_/ Edward L. Thorndike and Irving Lorge, .£E • cit . 
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Altogether five schools were selected and the pupils of two 

grade divisions in each school were chosen as subjects for 

the experiment. In some cases, investigators chose the 

elementary grades and in others, the secondary. 

The sixth step involved the administration of the Otis 

Quick-Scoring intelligence test , by the investigator or the 

teacher of each particular division, during a period within 

two weeks of the demonstration. 

The largest part of the experimental work is contained 

in the seventh step . On a prearranged date at a prescribed 

hour all the students of one class were pre-tested at the 

same time; that is, the examination was presented to the 

pupils before the principle was demonstrated . They were 

first given a test booklet and an answer sheet marked 

Test 1 on which there was a place for the filling in of the 

following information: name, sex, date of birth, name of 

school and town, and the previous training each pupil had 

in science . With regard to s ome of these items, in the lower 

elementary grades the information noted had to be checked 

and, many times, supplied by the teacher . 

Each answer sheet contained a random number in the upper 

right hand corner and also a place for the investigator to 

later fill in any information he desired such as socio- economic 

background, I.Q., etc . A sample answer sheet is shown in the 
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demonstration material. In this way, all necessary informa­

tion and equipment will be ready for future investigators 

using the same principles. 
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by examining a number of individual cases. The weakness 

in this method is that there is a possibility of too general 

a conclusion, as the enumeration of particulars can never be 

totaled . For example after several enumerations of plants 

having flowers such as, the cactus has a flower; the buck-

wheat has a flower; the stringbean has a flower; we might 

conclude all plants have a flower. This is too general a 

conclusion as there are active fungi which do not possess 

flowers . Induction is thus essentially imperfect as a mode 

of reasoning, though invaluable as a means of fixing general 

principles and laws amid the succession of particularities 

given in experience.l/ 

The deductive method . --The learner reasons from a 

principle to a particular. It is in this method tha t we 

shall be mainly interested, for we are basing our whole ex-

periment on the reasoning powers of the learners to go from 

the principle to a particular inference to the principles 

in their learning process. For example: If the learner 

understands the principle of friction he can deduce that 

heat is released and wear between the surfaces takes place 

when one body is rubbed over another. 

A large amount of our teaching attempts to pupils to see 

1/ R. J . Me Call, Basic Logic, Barnes & Noble Inc., 
New York, 1947 . 
























































































































































































































































































