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ABSTRACT 

The purpose of this study was to determine what relationship 

existed between authors', teachers', and safety specialists' danger 

potential rankings of selected elementary school science activities. 

Hypotheses were formulated that differences would exist between the 

danger potential rankings of elementary school science activities by the 

three groups. 

One group of participants was elementary school science text

book authors. The sample was comprised of authors whose textbooks were 

considered for adoption by the state of Arizona in 1968. A second group 

of participants was elementary school classroom teachers randomly 

selected from fourth grade, fifth grade, and sixth grade classroom 

teacher populations employed by Tucson, Arizona's School District Number 

One. The third group of participants was safety specialists selected 

from lists supplied by nationally recognized safety organizations. Their 

selection was based upon their areas of specialization. 

A questionnaire was constructed using twenty-two elementary 

school science activities selected from textbooks used by classroom 

teachers and in teacher training classes. Selection was based on 

materials and procedures generally recognized to have a potential for 

danger. University professors from four science disciplines served as 

judges to verify that each selected activity had a degree of danger 

potential. 

ix 
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The rating method employed was that of a "forced choice" response 

in which the participants ranked the activity in five categories ranging 

from "Extremely Dangerous" to "Safe." Rankings were obtained on the 

basis of the average ratings of the group or groups. Rank order 

correlations were used employing nonparametric techniques. In addition 

to rating the activities, the teachers were asked to mark on their 

questionnaires the activities they had used or observed being used in 

the elementary classroom. 

The correlation coefficients based upon the rankings of each 

pair of groups, authors and safety specialists, authors arid teachers, 

and safety specialists and teachers, were found significant beyond the 

established levels. The null hypotheses were not supported so the pro

posed hypotheses stating that differences would exist were not accepted. 

There was a high correlation of agreement among the three groups. 

When the three groups' rankings were compared using a coefficient 

of concordance the hypotheses of difference were further shown non-

acceptable. A high coefficient of concordance implied that the groups 

were employing the same standards in judging the danger potentials of 

the selected activities. The data provided by the teachers established 

the fact that all but one of the twenty-two activities in the question

naire were used in elementary classrooms. 

Secondary findings provided information regarding the partici

pants' ranking of the activities themselves. Explosive type activities 

were ranked higher than activities involving the use of acids or toxic 

materials. There was a direct correlation between the danger ranking of 
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an activity and the infrequency cf its use. The higher the danger rank

ing of the activity the less often it was used. 

The teacher, key to the classroom program, was shown to have 

comprehension and understandings of danger potentials which paralleled 

the understandings of science textbook authors and safety specialists. 

There may be legal implications to the fact that teachers have the 

ability to assess potential for danger on the same basis as safety 

specialists. 



CHAPTER I 

PRESENTATION OF THE PROELEM 

The American public-school system has approximately forty 

million students in daily attendance. It is reasonable to assume that 

each day some of these students will be harmed while they are engaged in 

science activities. These injury-causing occurrences are considered 

accidents as the incidents are not intentionally caused by anyone. With 

the increased emphasis on science teaching, it is logical to expect an 

increase in accidents in the area of elementary school science. 

Accidents of two kinds require consideration. The first type of 

accident is a happening of pure chance where the outcome is not predict

able . This is a situation where a prudent and reasonable person can not 

anticipate the latent dangers inherent in conducting a science activity, 

or foresee any harmful consequences in his own actions or evasions. A 

second kind of accident is the result of a negligent act or omission by 

a person in a position of responsibility. If a person's conduct has 

been a substantial factor in causing another person's injury, he can net 

be absolved from responsibility merely because other causes have con

tributed to the result. 

In considering whether the actions of an individual were proper 

or negligent, courts often determine cause by a "test of foreseeability." 

If it is adjudged that a prudent person could have foreseen the latent 

dangers of his actions or inactions, individuals who disregard that 



which was foreseeable are liable for negligent conduct. In considering 

liability the test of foreseeability too often is applied after the 

injury has been sustained. Hindsight seems to be more probing than 

-foresight. It is essential that educators be primarily concerned with 

the welfare and protection of pupils from injury. Foreseeability needs 

application to keep students safe from harm. 

Textbooks are the source of many activities performed in the 

elementary school science programs. The authors often recommend the use 

of materials and procedures that may be considered dangerous. These 

potentially dangerous activities are often performed by classroom 

teachers on. the strength of the authors' recommendations and with little 

understanding of safety requirements. This is a study of danger-poten

tial understandings of teachers, authors, and safety specialists. 

Statement of the Problem 

The problem of this study was to determine if authors, teachers, 

and safety experts perceived the inherent dangers of using certain 

chemicals and procedures in science activities with the same assessment 

of potentials for danger. When presented with the same set of circum

stances, would teachers assess the hazards involved differently than 

authors or safety specialists? Would authors assess the same hazards 

differently than teachers and safety specialists? Would safety special

ists assess latent dangers differently than the teachers and authors? 

Purposes of the Study 

The purposes of the study were (l) to survey some recommended 

elementary school science activities and select those which seem to 



have accident potential; (2) to verify that the selected activities had 

a danger potential; (3) to establish the authors', the safety special

ists' , and the teachers' danger potential rankings of the activities 

selected; (*f) to determine what relationship existed between the authors 

safety specialists', and teachers' danger potential rankings. 

Importance of the Study 

For many years science has enjoyed the reputation of being an 

activity kind of learning. The course has been designed to involve 

children in those activities which would disclose to them certain con

cepts which would have meaning for them in their everyday life and in 

future life. The purpose of a science program has been to have the 

learner experience science by engaging in the behaviors of the scientist 

In a way, this has made science a kind of verb rather than a noun in 

which the individual student is involved in such behavioral activities 

as predicting, classifying, observing, experimenting, measuring, inter

preting, hypothesizing, and inferring. Put in simpler terms, it has 

been a case of placing a task in the child's hands and letting him do it 

for himself. While considered proper to call this experimentation, it 

is probably more of an investigatory kind of activity and should be 

called investigation. 

The policy and the intent of the authors of textbooks for 

students as well as the authors of college textbooks and science 

teaching methods has been and continues to be to encourage the teacher 

to have the children perform various activities under the teacher's 
I 

guidance. Elementary teachers are often not skilled in the intricacies 



of particular science experiments or investigations and in these cases 

the teacher has to depend rather largely upon experts' advice and 

opinions as to how to proceed. Most generally, this advice is sought in 

books as the teacher finds time to look up the various experiments and 

investigations. The application of such a cookbook approach does not 

give the teacher time to investigate any potential dangers that may be 

involved through the use of various materials or in the inexpert 

handling of particular science procedures. Safety precautions, which 

would be well known to laboratory workers or full time science teachers, 

may be unknown to the elementary teacher who devotes most of his time to 

doing other things rather than teaching science. 

If a procedure or material is recommended by the "expert" then 

it is natural for the elementary teacher to assume that there are no 

inherent or potential dangers in proceeding as described. A study such 

as the one undertaken should be valuable in determining what under

standings of potential dangers in science activities are shared by 

authors, teachers, and safety specialists. 

Basic Assumptions 

The study, because of the techniques employed, was based upon 

the following assumptions: 

1. Criteria could be established to select science teaching 

activities with latent dangers. 

2. The activities recommended in college science method texts and 

teacher guides to student texts would be used, or to some 

degree followed by the elementary classroom teacher. 



5 

3. Science teaching involves activities and procedures unique to 

the field of science. 

*f. A rating system could be established that would disclose some 

degree of potential danger. 

The collective ratings of recognized authorities could be used 

to establish some ranking of potential danger. 

6. It would be desirable to minimize potential dangers to which we 

expose children. 

7. Recommendations or guidelines could be proposed which would 

reduce the danger potential of the activities. 

Hypotheses 

The following hypotheses, which ordeired and provided direction 

to the study, were tested: 

1. A difference between the danger potential rankings of elementary 

school science activities by textbook authors and safety 

specialists will exist. 

2. A difference between the danger potential rankings of elementary 

school science activities by textbook authors and classroom 

teachers will exist. 

3. A difference between the danger potential rankings of elementary 

school science activities by safety specialists and classroom 

teachers will exist. 

Limitations of the Study 

The following necessarily had a limiting effect upon the find

ings: 



1. The study was confined in scope to' the fourth, fifth, and sixth 

grade elementary school science activities selected. 

2, The data gathered were restricted by the activities selected for 

consideration. 

Selection of activities was confined to science activities found 

in textbooks available for training elementary school teachers 

at the college level, teacher guides, and student texts now 

adopted for use in elementary schools throughout the state of 

Arizona. 

k. The study v/as further limited by the kind of dangers derived from 

the use of toxic, flammable, explosive, and otherwise dangerous 

materials. These categories represent the most common potentials 

for danger. 

Definitions of Terms Used 

The usage of the terms and their relationship to the field of 

study required the following definitions. 

Activities 

The study was based upon science activities recommended for 

teachers and students in the elementary classroom. Activities were 

defined as the investigations and experiments performed in the attempt to 

gain understandings of underlying principles and concepts. These spheres 

of action provided the focal point of the study. 



Textbooks 

Textbooks were defined as manuals of instruction, or books con

taining the presentation of principles of a particular sub.ject. In this 

study, textbooks included those used to instruct teachers and student 

teachers, pre-service and in-service, as well as the elementary school 

science textbooks, and the teacher guides designed to give direction to 

the teacher's presentation of material. 

Judgments 

Webster described a judgment as, "the power of arriving at a 

wise decision; discretion; discernment. The pronouncing of a formal 

opinion or decision; also the opinion or decision given." In this study 

there was the handling of data in a technique referred to as attitude 

rating with attitude scales. The opinions of authorities were recog

nized to carry influence, prestige, and sway. The word attitude was 

considered to give a poor image or meaning to the decision of acknow

ledged authorities. The selected participants were not asked for 

attitudes nor were their responses listed as such, but rather as judg

ments . 

Organization of the Study 

Chapter I presents an overview of the purpose of the study. It 

includes information on the problem and its importance along with the 

presentation of assumptions and the limitations. 

Related research and information is the source of material for 

Chapter II. It is comprised primarily of research and information about 
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accidents, accident prevention, safety procedures, facilities, and 

materials which relate to elementary school science. 

Descriptions and explanations of the research technique are set 

forth in Chapter III. It describes the development of the questionnaire 

and the selection procedures used in determining the participating 

populations. The chapter further provides information on the treatment 

of data gathered. 

Chapter IV presents the research findings and analysis. The 

statistical findings of the questionnaire are listed and tables 

constructed to aid in analyzing the data collected. 

Chapter V summarizes the study and presents the findings, con

clusions, and recommendations. 



CHAPTER II 

REVIEW OF RELATED LITERATURE 

As the study progressed very little literature was found that 

dealt specifically with safety factors in teaching science in the ele

mentary school classrooms. Related literature was gathered from a wide 

variety of sources. The association for the Aid of Crippled Children 

(1961) disclosed that much effort had been expended in making collections 

of information about accidents but relatively little effort spent on 

sophisticated analysis of causal factors. While work had been done in 

the areas of safety and accident prevention, most of the effort was 

devoted to action programs and safety education with rare efforts 

evaluative critically and systematically. Still further, the study 

showed that accident prevention, although it involved many disciplines, 

was not a fashionable area of research; and, as a consequence, many 

skilled researchers who had much to contribute rarely became interested 

or involved in it. Haddon, Suchman, and Klein (196̂ , pp. h-̂ >) took the 

same position with the idea that adequate accident-research programs 

depended on professionals trained in many disciplines, but that few 

could participate because of the "grimly increasing shortage of skilled 

practitioners" in the various disciplines and the lack of monetary or 

social rewards. They observed that professionals outside the area of 

"safety education" were firmly committed to traditional avenues and 

activities and rarely entered inter-disciplinary fields "assumed to be 

9 
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uninteresting intellectually and productive of little in the way of 

human progress." 

The related literature is organized in the following manner. It 

starts with a review of accident facts and continues with the gathered 

information about action programs and safety education, facilities, and 

materials. 

Accident Facts 

In this study of potential dangers in science activities the 

magnitude and type of accidents to school age children required investi

gation. Starbuck (1959) reported the following figures from a nation

wide study conducted by the United States Department of Health, 

Education, and Welfare. Within a single year, more than 16,500,000 

accidental injuries occurred to children under the age of 15 years. 

Approximately 13,000,000 of these required a physician's attention and 

from 40,000 to 50,000 children were permanently maimed. Fourteen 

thousand lost their lives. These figures, although subject to yearly 

change, served to give an indication of the magnitude of accidental 

injury to young children. 

In determining who among the school children had accidents, the 

National Commission on Safety Education of the N. E. A. (1963, p. 78) 

related that boys had more accidents than girls and had a greater 

multiple accident rate. It was suggested -chat the girls participated 

in less hazardous activities than did the boys. The report contained a 

further observation that the high school accident rate among students 

was higher than the elementary student accident rate. This was most 
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interesting when compared with the study of injuries to students in the 

Los Angeles City School District reported by Davis (1962, p. 19), in 

which it was found that more than half of the total injuries within that 

public school district occurred to elementary pupils. Junior high school 

students incurred about 19 per cent of the injuries while the high school 

students sustained only about 16 per cent. The Los Angeles study 

covered the 1959-60 school year. 

The aforementioned study reported by the National Commission on 

Safety Education of the N. E. A. (1963) was conducted in four Virginia 

school districts, and disclosed some additional information related to 

the effects of textbook content on safety. "It recognized, of course, 

that in all but certain obvious cases authors do not have safety educa

tion uppermost in their minds as they write. Nevertheless, safety has a 

definite relationship to certain subject matter (e.g., describing the 

safe handling of acids in a chemistry test)" (p. 78). 

The study goes on to say: 

Significantly, the one school system that had twice as much 
safety content in its textbooks as any of the other three had 
the lowest over-all accident rate. While safety content was 
certainly not the primary consideration in selecting text
books, it is fair to assume that safety may have been one of 
the criteria used. 

The findings here are limited and tentative. They serve only 
as guidelines for needed future research. Nonetheless, they 
lend credence to the theory that changes in safety behavior 
result from reading the printed word (p. 78). 

Bieber (1966) in her study of some 1*H schools across the nation 

examined accident information for kinds, numbers, causes, and sites of 

occurrence. In her study she concluded that instruction and supervision 
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reduced accident rates. She also noted that group insurance plans were 

carried by the high accident rate schools. Stack and Siebrecht (19̂ 2, 

p. 20) expressed the idea that experience in the elementary school had 

shown accident prevention training would produce a significant reduction 

in accidents. 

Examination of the tables created by the National Safety Council 

(1962, 1963, 196̂ , 1965) disclosed that the accident rate in science 

classes of the fourth, fifth, and sixth grades had been less than .05, 

which was interpreted as being equivalent to less than *f,C00 accidents 

nationally per year. This was a surprisingly low figure and prompted 

further examination. The tables were created from data gathered on a 

voluntary basis as it was quite probable that many of the accident reports 

were never completed or sent. In the same four year period, hockey (the 

game played by excited young people with long hard clubs to strike a puck 

or ball) had two years of no accidents reported. 

The National Commission on Safety Education of the N. E. A. 

(1962, p. 2A-) reported a study conducted for the Board of Education of 

the City of New York. The study was made on some 1,208 teacher accidents 

to determine who was most often involved in an accident. It reported 

that female teachers had more accidents and were repeaters (having more 

than one accident) more often than were their male counterparts. Young 

women teachers had fewer accidents than older women while young men 

teachers were less safe, having more accidents, than were the older male 

teachers. It was further disclosed that when joint faculty-administration 

committees were formed to supervise school safety, there was a decrease in 



the number of accidents. One school had a 70 per cent accident decrease 

over three years. 

Action Programs and Safety Education 

In the area of action programs and safety education, literature 

found was almost uniquely prepared by safety specialists from various 

industries. Few authors were found with backgrounds primarily in the 

field of education. Many of these safety specialists from industry 

considered themselves to be fully devoted to safety education. A major 

purpose of the industrial safety specialists has been to help school 

people develop accident prevention programs. The approaches to this 

task have been quite different and often reflected the background of a 

person1s training. 

One of the areas in accident prevention fostered by safety 

specialists has been eye-protection. Levens (1967) states, "If the 

school eye protection laws, now in effect in 22 states can. be taken as 

a prognosis, failure of the schools 'voluntarily' to reduce school-

jurisdiction accidents will, with reasonable certainty, result in legis

lative 'directives' to do so. The choice rests with the managers of 

education" (p. 72). The above quote was one approach to promoting safe 

practices in the schools. From the same source comes an equally power̂  

ful statement. 

It should be the unequivocally stated policy of the state 
department of education, the school district, and the 
individual school "to take every reasonable precaution to 
prevent all accidents stemming from school~.jurisdiction 
activities which might result in injury or harm to student's, 
teachers, or visitors, work interruptions, or damage to 
property, equipment, or materials" (p. 6 9 ) .  
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Earlier Levens (1966) took a slightly different tack in his 

efforts to accomplish the desired safety program in schools. "Today, 

the fathers of most of our students are safer at work than they are at 

home, even if they work in one of the heavy industries that were once so 

dangerous" (p. 25)• (The National Safety Council reports showed a re

duction in injuries from 32 per million man-hours of exposure in 1926 to 

7 per million man-hours exposure in 196k.) He went on in the article 

to say that an effective school safety program should have the same 

elements as one in industry. To see this accomplished, he suggested, 

"The school safety program should be developed as an integral part of 

the whole school program rather than the isolated subject of occasional 

scrutiny" (p. 25)• 

The idea of the same elements for industry and education was 

supported by Irving (1967) as he felt that teachers, in order to fulfill 

their accident prevention responsibilities, must conduct the same type 

of safety program as is expected of every supervisor in industry. 

In implementing this basic idea Levens (1966, p. 26) prepared a 

listing which included such things as: 

1. Written administrative safety policy. 

2. Written implementation in the forms of guides, manuals, and 

checklists. 

3. Training for teachers and pupils in principles and specifics of 

safety. 

k. Supervision by qualified personnel to insure compliance with 

safety regulations. 



5. Disciplinary action by proper authorities, as a final resort, 

when there was willful violation of the rules. 

6. Prompt administrative correction of unsafe practices and 

conditions. 

7» Maintenance of school accident records. 

Irving (1967), still pursuing the idea of the teacher as a 

supervisor, made similar suggestions that a teacher should: 

1. Have a thorough understanding of potential dangers of all 

materials, processes, and equipment that will be part of any 

activity. 

2. Instruct students in needed safety requirements established as 

a condition of participation. 

3. Supervise all activities closely enough to secure compliance 

with safety requirements. 

k. Correct any unsafe conditions or practices, informing the school 

administration in writing of unsafe conditions that are not 

within the teacher's power to correct. 

Foote (Association for the Aid of Crippled Children, 19̂ 1) made 

the statement, "From the standpoint of accident prevention, the elimina

tion of hazards through institutional action must realistically always 

remain the primary grand strategy" (p. 123). 

Irving (1968) prepared an instructional aid in the form of an 

article and checklist which provided a method of evaluation of elements 

of safety in a science laboratory. The pamphlet was not restricted to 

higher education. He wrote, "Modern science instruction requires more 
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and more active participation "by the student. This necessarily raises 

safety questions not common to the more conventional courses of study. 

Also, laboratory situations involving student participation appear as 

early as the lower'elementary grades" (p. l) . 

Another aid for direction and evaluation was the guide produced 

by Sidale Publishing Company (i960) from a series of articles appearing 

in their "Lata World" magazine. It was composed largely of statements 

that served to remind people working with, science materials to exercise 

proper safety procedures (e.g., "Discard all reagents found in unlabeled 

bottles") (p. 5). 

The Department of Scientific and Industrial Research of the 

National Chemical Laboratory of Great Britain (196̂ ) prepared a very 

helpful booklet on safety measures in the operation of chemical labora

tories . The approach, was really in two parts attempting to supply 

information of value for even the experienced worker. First on the 

adage "prevention is better than cure" they considered equipment and 

operations. The remainder was devoted to a course of action procedures 

in emergency treatment. 

Blackman (1965) prepared a working definition of a safety 

standard to the effect that, "A 'safety standard' is one which defines 

what is safe, which has been established by authority, custom, or 

general consent, v/hich determines precisely what is safe in a particular 

situation, and which is viewed as proper and adequate for that purpose" 

(p. 2). He stressed that standards were absolutely essential to provide 

a basis for recommendations and judgments. 
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H. H. Fawcett has long promoted the adopting of safety programs 

for laboratory and school science. In addition, to his books, he has 

authored over forty articles for journals and magazines. He has not 

been an alarmist, and on one occasion (Fawcett, 1966b) made it clear 

that even highly toxic materials could be handled safely when there was 

proper understanding and observation of the precautions necessary for 

safe use. 

In what has become his campaign against "chemical boobytraps" he 

prepared an article (Fawcett, 1966a) in which he related the story of 

five boys. The boys had learned that by mixing model airplane fuel, 

containing 10 per cent nitromethane, and a common powdered disinfectant 

they could produce, in a plastic bag and after an induction period, a 

flaming bang. "It is well documented that accidental discoveries have 

contributed to our knowledge of science, and especially chemistry, if we 

are wise enough to apply the lessons learned and to share the information 

with others" (p. bk). Three of the five boys died in an automobile crash 

resulting from a fire in the back seat of the vehicle in which they were 

riding. They had been throwing the small powder bags on suburban lawns 

to see the lawns and shrubs burst into flames. "The enthusiasm and pre

occupation of youth for violent reactions has been previously documented 

many times, especially with amateur pyrotechnics" (p. kk). Fawcett 

recommended that explosives should be made and used only by graduate 

chemists, adequately trained with proper facilities and carefully planned 

safeguards. 

Foote (Association for the Aid of Crippled Children, 1961) 

pointed out, . .an accident is often simply a socially acceptable 
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way of presenting an injury to the public" (p. 1*4-0). The National 

Commission on Safety Education of the N. E. A. (1962) reported, "Teacher 

safety in the schools has been one of those subjects usually thought of 

as a matter of common sense" (p. 2k). Haddon. et al. (196*0 felt there 

was a general lack of social concern. 

One basic reason for the lack of social concern and action is 
that the folklore of accidents is perhaps the last folklore 
subscribed to by rational men, including well-educated 
professionals who have been trained to identify and reject 
folklore in their own areas of competence. Xt is not un
common, for example, to encounter physicians, lawyers, 
economists, and other men whose training has involved the 
development of analytical thinking and a continuous search. 
for cause who believe firmly accidents are "acts cf God" that 
"just happen," and that "lightning never strikes twice," that 
accidents are as uncontrollable as the weather; that, in short, 
accidents somehow mysteriously defy any kind of systematic 
study beyond mere tabulation. 

Such extra-rational beliefs, in fact, are widely implicit, and 
even explicit, in the accident research literature, especially 
in relation to the supposed uniqueness of the field and, as 
noted above, in relation to accidents categorized by lawyers 
and research workers alike as "acts of God." One also finds 
this kind of fatalism at lower levels of education and 
sophistication. People who protect themselves against disease 
by inoculation and the observance of appropriate nutritional 
and personal habits nevertheless tend to look upon accidents 
either as a punishment for misdeeds or as unwarranted blows 
delivered by a capricious fate. 

There are, however, further obstacles. Many of the more 
successful disease countermeasures require little active 
cooperation, cause no serious inconvenience, and offer 
protection against real and visualizable threats. The con
struction of adequate water-supply and sewage-disposal systems, 
the pasteurization of milk, and the unfrequent administration 
of only transiently painful inoculations seem but a small 
price to pay for protection against typhoid, tuberculosis, or 
polio, the fear of which is apparently very real to many 
people. However, although many of the classically most 
successful accident control measures—such as sprinkler 
systems and electrical insulation—also require but little 
active cooperation, many others involve the restriction or 
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prohibition of behavior that the individual enjoys or that 
the culture prizes. For example, restrictions on the use of 
firearms, unlike restrictions on the use of unpasteurized 
milk, are regarded by many individuals, organized or un
organized, as an infringement on their constitutional 
rights ... (p. 6-7). 

They further believed this also held true for the political 

opposition to revoking licenses of drivers who had regularly proved 

themselves incompetent. They recognized as true that it was part of 

the American culture to prize taking risks, playing the role of ex

plorer, daredevil, and so on. They pointed out safety legislation had 

a long record of being forced by an outraged public in the wake of some 

disaster. 

Halsey (1961) also sought social concern. He said: 

Once a sense of personal responsibility for accident causation 
can be created in the minds of people, great progress will 
have been made. Then the sequel to an accident no longer will 
be an orgy of selfpity for being the unhappy victim cf an un
controllable event. Instead, the sequel can be a character-
building period of self-evaluation during which acts of 
personal stupidity, carelessness, and indifference may be 
identified. Hopefully, the accident causing sequence of 
events will not be permitted to recur (p. vi). 

Facilities 

In considering facilities for safe science teaching, it was 

taken into account that elementary (fourth, fifth, and sixth grade) 

classrooms were not designed primarily or exclusively for teaching 

science. Still, the activities and materials recommended for elementary 

science required that facilities be included in this study. 

Richardson (195̂ j p• 231) in suggesting chemicals for elementary 

school science included the following in his list: 
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1 pound Acid, hydrochloric, concentrated 

1 pound Acid, sulfuric, concentrated 

1 pound Ammonium hydroxide, concentrated 

1 pound Copper sulfate, crystals 

3 pound Mercury metal 

1 pound Sodium hydroxide, pellets 

Dreisback (19&3) said these materials, used and recommended for 

activities, were all highly toxic with some being strong acids and 

alkalies. The materials were considered the reason for special facilities 

in laboratories and classrooms. Specific facilities were recommended for 

the protection of people who used these or other materials like alcohol, 

lighter fluid, some cleaning fluids, or kerosene. 

Richardson (195*0 included in his lists .of facility needs for 

elementary classrooms first aid kits for every room; provision for 

storage cabinets that could be locked for insect-killing bottles, some 

plant sprays, and large amounts of ethyl alcohol. These same facilities 

were recommended by Irving (1968, p. 2). He suggested one or more first 

aid kits for every room, carefully planned storage space with special 

storage of highly toxic or flammable chemicals, shelves with protecting 

rims, and reacting chemicals stored some distance from each other. He 

further recommended means of promptly removing explosive, toxic, or 

noxious gases; protective wear for students and teachers, such as, 

rubber or plastic aprons, goggles, visors or safety shields; and safety 

showers and eye baths. Peters and Creyghton (1951» P» 117) were found 

to be a fine source of precautions and emergency treatment of accidents 
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involving strong acids and alkalies. They pointed out that where these 

materials were used everyone should know the location of taps, showers, 

eye baths and douches, and their emergency use. 

Sidale Publishing Company (i960) made all of the above recommen

dations along with many more designed primarily for people in the 

chemical industry but having meaning for anyone working with materials of 

the types being considered. All of the recommendations made are also 

found in Pieters and Creyghton (1951)1 Manufacturing Chemists' Associa

tion, Inc. (195^)5 Guelich (1956), and Fawcett and Wood (1965). 

In the area of eye protection, new laws in many states have 

caused these states to create guides and manuals on rules and regulations 

related to eye safety. An example of such a manual was the one prepared 

jointly by the Arizona State Department of Public Instruction and the 

State Department of Vocational Education (1968). The manual described 

the different kinds of eye wear and shields available and provided a 

selection guide as to which device would meet the state safety require

ments. In cases of eye hazards, such as acids, caustic solutions, 

chemical explosions, and splash, the guide recommends the use of eye-

cups, flexible fitting, or splashproof goggles; or plastic face shields. 

Included in the law was the determination that all students, teachers, 

and visitors in. public and private schools shall wear appropriate eye 

protection devices while participating in or observing any of several 

laboratory science activities involving such things as heat treatments 

or caustic solutions. The law (Chapter 15, Article 1, Sections 15-1501 

of the Arizona Kevised Statutes) went on to say that the board of 

trustees of every common school district shall equip schools within 
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their jurisdiction with eye protection ware. The standards, rules, and 

regulations for enforcement shall be prescribed by the state board of 

education. 

In the area of safety education, the National Safety Council has 

done much to foster safe facilities, materials, and procedures, and has 

produced guides in the form of safety education data sheets. In this 

area of facilities, two excellent pamphlets provided more detailed 

recommendations. They were data sheets numbers 23 and 59• The former 

dealt specifically with laboratory glassware ("Laboratory Glassware," 

196*0, and the second with facilities for safe operations with some 

safety tips for pupils and teachers ("Safety in the Chemical Laboratory," 

1963)• 

Materials 

For this study it was important to know something of the materials 

used in the recommended science activities. This was done primarily to 

give some of the properties of materials of interest to this study, but, 

because highly technical explanations were not needed, some latitude was 

taken. A few of the chemical materials could be treated collectively 

while others stood distinctly alone. 

Solvents 

Alcohol, kerosene, turpentine, white gasoline, and nail polish 

remover (acetone) are best known for their flammability. Three of them 

(alcohol, kerosene, and gasoline) serve as standards on the Underwriters' 

Laboratories Classifications (Manufacturing Chemists' Association, Inc., 

195*0 • Kerosene has the lowest classification of these flammable liquids 
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with an Underwriters' rating of *f0. The rating is a standard classifi

cation for grading the relative hazard of flammable liquids. The rating 

of kerosene places it as more flammable than paraffin oils but less than 

alcohol class liquids. When these solvents are heated it causes ail in

crease in vapor and flammability is increased into the explosive range. 

All of these materials are found to be very poisonous if ingested 

(Dreisbach, 1963)• 

Ammonium Chloride 

Although not commonly found in the classroom, this chemical is 

included as a by-product of a recommended experiment. While it is 

doubtful that it would be tasted by students even when referred to as a 

salt, it is reported poisonous (Dreisbach, 1963i P* 276). 

Ammonium Dichromate 

This material is used in volcano-like demonstrations. It burns 

slowly leaving a green ash. When in solution the properties are similar 

to chromic acid which acts as an oxidizing agent. It is shown to cause 

irritation to the respiratory system, mucous membranes and skin (Manu

facturing Chemists' Association, Inc., 195̂  > P- 109). 

Ammonium Hydroxide (agua ammonia) 

Commonly found in homes as "household ammonia," this solution is 

reported hazardous in three ways: (l) by the inhalation of gaseous 

ammonia; (2) by contact with the eyes or skin; (3) by oral intake (Manu

facturing Chemists' Association, Inc., 195̂  1 P« 115)• It proves to be 

very irritating and direct contact causes severe burns. The fatal 
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dosage of ammonium hydroxide by ingestion is reported at about J>0 

milliliters (l ounce) of a 25 per cent solution (Dreisbach, 1963i P- 153). 

Carbon Tetrachloride 

Carbon tetrachloride has been considered extremely dangerous for 

many years. During this study, the author received many comments in 

correspondence from safety specialists across the country on the use of 

carbon tetrachloride in the classroom. Mr. A. C. Guy, member of the 

American Society of Safety Engineers and Safety Specialist for the 

American Can Company, wrote to say his company has banned the use of this 

material in all of their plants. Dr. Lillian C. Schwenk, head of the 

Safety Education Laboratory at Iowa State University, sent along a 

reprint of Consumer's Research Bulletin, July, 1956 which she uses to 

alert people to the dangers of carbon tetrachloride. The reprint tells 

of many tragic accidents involving this material since Consumer's 

Research began warning of its dangers in March, 1932. 

Simply put, carbon tetrachloride (CCl̂ ) proves to be very 

poisonous with an adult fatal dose by ingestion or inhalation at 3 to 5 

milliliters (1/10 to 1/6 ounce). Acute poisoning is also possible through 

skin absorption. Too many people believe it is safe because carbon 

tetrachloride does not burn. The fact is that carbon tetrachloride 

decomposes to phosgene (COCl̂ ) when heated (Dreisbach, 1963» P« 111)• 

Phosgene was one of the poisonous gases used in World War I. Similar 

information is found in Pieters and Creyghton (1951j PP» 21-22). In 

speaking about carbon tetrachloride Fawcett (1966b) said, "It is too 
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dangerous for casual use in the home or office or where unsupervised or 

uncontrolled conditions are expected" (p. ̂5)• 

Copper Sulfate 

This chemical is found to be dangerous only if ingested and 

there are reported fatalities after ingestion of 10 grams (Dreisbach, 

1963, p. 30̂ ). 

DDT (dichloro-diphenyl-tri-chloroe thane) 

DDT, a chemical used in strong commercial insecticides, proves 

to be one of the most toxic of this type of chemical, at least in 

experimental animals. The material is reported to build up in a person's 

body with some people having had up to 68 parts per million in their body 

fat (Dreisbach, 19&3, p. 79)- DDT that is absorbed through the skin acts 

chiefly on the cerebellum and motor cortex of the central nervous 

system. This chemical with its cumulative effect is very hard to detect 

(a fat biopsy is necessary for diagnosis). There is no known antidote 

(Dreisbach, 19̂ 3» p« 8l). 

Hydrochloric Acid 

This corrosive acid is capable of destroying tissue by direct 

chemical action. Ingestion of 1 milliliter of a corrosive acid is enough 

to cause death (Dreisbach, 1963i p. 1̂ 7)• It is essential that people 

avoid breathing hydrochloric acid fumes as they cause damage to the 

respiratory tract and cause pulmonary edema (Manufacturing Chemists' 

Association, Inc., 195̂ » P» 110). 
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Hydrogen Peroxide 

Hydrogen peroxide is reported to be of small hazard to one's 

health as weak solutions commonly used in homes and schools (3 to 6 per 

cent) cause little skin irritation and, if taken internally, some 

gastric pressure (Dreisbach, 1963* p. 191)* Mitchell (1967, p. 58) 

reports that a 3 per cent hydrogen peroxide solution decomposes when 

exposed to light and a tightly sealed bottle has been known to explode 

with considerable force. He recommends the cap be vented. 

Mercury 

This liquid metal presents little danger to a person if ingested 

as it is not toxic. It passes through the body without absorption. The 

metal proves to be very different in this respect from mercuric salts 

which are extremely toxic with a fatal dose of about 1 gram (Dreisbach, 

1963> P- 171) • The greatest danger is from mercury vapor even in very 

low concentrations. When inhaled over a sufficiently long time, mercury 

vapor produces a slowly developing disease, mercurial!sm, by reason of a 

cumulative effect. The American Standards Association established a 

maximum permissible concentration for working areas as being 1 milligram 

of mercury in 10 cubic meters of air. One-cubic meter of mercury-

saturated. air at room temperature contains 15 to 20 milligrams. Con

sequently, working with mercury in open vessels or spilling it is to be 

avoided (Pieters and Creyghton, 1951? P« 66). Floors with cracks are 

not recommended as droplets of mercury collect in them. Spilled mercury 

should be picked up by pump suction or a wet sweeping compound (Dreisbach, 

1963, p. 173) • 



Naptha Crystals (napthalene) 

Naptha crystals prove to be poisonous when ingested and most 

dangerous to children in whom internal absorption occurs rapidly. The 

fatal dosage is approximately 2 grams (Dreisbach, 1963, p. 1̂ 2). The 

crystals have an additional hazard in the fact that when heated, they 

melt at 176° F and are very flammable. They are listed in the Table of 

Common Hazardous Chemicals of the National Fire Protection Association 

(Manufacturing Chemists' Association, Inc., 195̂  1 P* 85)- Further 

information and other tables are found in Pieters and Creyghton (1951)• 

Sodium Hydroxide (lye) 

This material is reported as extremely hazardous when in contact 

with the skin, eyes, or mucous membrane. If taken internally, it pro

duces severe injury to the alimentary parts. Minute quantities or very 

dilute solutions cause serious eye injury (Manufacturing Chemists' 

Association, Inc., 195̂ j P» 113)• Because alkalies penetrate slowly, 

recommended prevention includes rubber aprons, gloves, tight fitting 

goggles, and easily available eye washes and showers (Dreisbach, 1963, 

p. 153). 

Sodium Sulfate 

Sodium sulfate is not hazardous. When, taken internally it acts 

as a strong cathartic (Dreisbach, 19635 P* 312). 

Sulfuric Acid 

This corrosive acid has capabilities close to hydrochloric acid 

and the same precautions are to be taken (Dreisbach, 1963? P« 1̂ 7> 
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Manufacturing Chemists' Association, 195̂ » P- 103). Irving (1968) . 

reports, "It cannot be emphasized too strongly that in dealing with 

instruments, apparatus, and potentially dangerous agents there are no 

such things as 'beginning sulfuric acid' or * elementary hydrogen 

sulfide'" (p. 3). 

Sulfur Dioxide 

This material, produced by burning sulfur, is very poisonous 

with both a corrosive effect and a pulmonary effect such as causing 

pulmonary edema. It is rated as most dangerous even in very small 

concentrations (Dreisbach, 19̂ 3» P- l'+6). It is used in fumigation. 

All of the above described materials v/ere considered with their 

potentials for danger throughout the study. Their properties form many 

of the foundations upon which hazards for children and teachers are 

based. 



CHAPTER III 

SOURCE AND TREATMENT OF DATA PROCEDURES 

In considering the source and treatment of data, the decision 

was made that the populations of authors, teachers, and safety special

ists should be as broad as practical. The treatment of the data 

collected was selected so that a clear analysis of relationships was 

possible. These decisions provided direction for this part of the 

study. 

Sources of Data 

To determine the difference between the danger potential of 

selected science activities rankings by authors, teachers, and safety 

specialists, a questionnaire procedure was selected to gather the needed 

information from people all across the country. The authors were found 

in 15 different states and the District of Columbia. The largest con

centrations were localized in New York and California. The safety 

specialists selected resided in 25 different states and the District of 

Columbia. There was no real concentration but a few more were located 

around the industrial areas of Pennsylvania, Illinois, and California. 

Teachers were much more geographically available with the sample drawn 

from the nearby public schools of Tucson. 

29 
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Questionnaire 

A questionnaire was used to obtain the ratings of the indi

viduals of the groups on selected elementary school science activities. 

This instrument had two major parts, the selected activities and the 

rating system used. The activities were selected from textbooks and 

materials used by classroom teachers, and those used in teacher training 

classes in colleges. 

The selection of activities, from the sources mentioned, was 

based upon materials and procedures generally recognized as having a 

potential for danger in such areas as toxicity, flammability, and 

explosiveness. The following activities were selected. The complete 

list of activities can be examined in the questionnaire found in 

Appendix A. 

Activity #1 recommended the construction and use of insect 

killing jars and it was suggested that poisons such as carbon tetra

chloride and DDT be used. 

Activity #2 suggested an investigation that required the heatixg 

of naphtha crystals. When melted, these poisonous crystals have been 

established to be very flammable. A caution was given that the 

materials were inflammable. (Several safety specialists pointed out 

what they thought was an author error in the use of "inflammable.") 

Activity #3 supplied information about--the making of charcoal 

by heating wood in a tin can. The gas released by wood when heated is 

very flammable. 

Activity called "The Carburetor" required the igniting of 

highly volatile lighter fluid by spraying it from an atomizer over an 
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open flame. Many atomizing devices have been constructed of flammable 

plastics and such devices could function as "Molotov cocktails." 

Activity #5 recommended a process of electroplating and that 

process required the use of both a toxic material (copper sulfate) and a 

very strong acid (sulfuric acid). In directing that a few drops of acid 

be added, no determination of the concentration to be used was supplied. 

Activity #6 urged a process for the production of explosive 

hydrogen gas and gaseous oxygen. This process was considered to be 

safer than another using sulfuric acid. It was clearly stated in the 

activity that there was no hazard involved. 

Activity #7 was concerned with a gas explosion in a coffee can. 

with a tight-fitting cover. A caution to keep the children away and 

shielded with netting or screening was given. 

Activity #8 called for the removing of a drop or two of blood so 

that the blood could be examined under a microscope. Some suggestions 

for sterilizing before pricking the fingertip were given. 

Activity #9 was a demonstration of a simulated volcanic eruption 

utilizing a flammable material, ammonium dichromate, which has been 

shown to be irritating to the respiratory system, skin, and mucous 

membranes. To start the burning process, it was recommended that a 

magnesium ribbon be used. Magnesium has been found to be a highly 

flammable material used in the past for incendiary warfare. 

Activity #10 was another activity which involved use of a toxic 

material (ammonium hydroxide) and a strong acid (hydrochloric acid). It 

was suggested that dilute hydrochloric acid be used, but the concentra

tion was not given. The activity was designed to produce salt by 
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hanging cotton or paper wads saturated with the above solutions close to 

each other. 

Activity #11 presented a method for removing chlorophyll from 

green leaves. The process required coleus leaves to be boiled in 

alcohol until they turned white. No mention was made about the 

flammable properties of alcohol and the explosive nature of its gaseous 

state. 

Activity #12 suggested that after evaporation investigations 

were completed on several solvents (kerosene, turpentine, nail polish 

remover, alcohol, and white gas), each material should be tested for 

flammability in a jar top or painting .dish. It further urged trying the 

test upon carbon tetrachloride and a naphtha cleaner. Carbon tetra

chloride does not burn but will decompose when heated to phosgene, a 

poisonous gas. Naphthalene is very flammable. 

Activity #13 suggested the use of drops of mercury to demon

strate equilibrium. Performing the investigation exactly as described 

would almost certainly cause mercury to be dropped. Mercury if not 

recovered and properly stored could cause the classroom environment to 

become very dangerous. 

Activity #l*f was very similar to activity #4 urging that 

kerosene be sprayed from an atomizer across an open candle flame. 

Danger was in the form of a flash explosion. A caution was given to 

keep the children back. 

Activity #15 dealt with the solubility and insolubility of oil 

in different liquids. The investigation urged the use of carbon 



33 

tetrachloride for dissolving oil. Carbon tetrachloride has been shown 

to be a very toxic material. 

Activity #l6 provided a process for producing oxygen through 

liberation from hydrogen peroxide. Danger potentials could be caused 

by the rapid oxidation of materials in the oxygen or by the pressures 

which could result from the decomposition of peroxide in stored unvented 

bottles. 

Activity #17 recommended a method of making soap which involved 

the use of lye, sodium hydroxide. It is suggested that the container 

be placed upon the ground and children watch the process from the 

standing position. Lye is a very dangerous alkali. 

Activity #18 was a demonstration of a wet cell battery using 

copper arid zinc in sulfuric acid. The activity urged dilute sulfuric 

acid be used but no concentration was suggested. 

Activity #19 in a demonstration of states of matter required the 

burning of sulfur which produces a very toxic gas. 

Activity #20 like activity #l6 involves the production of oxygen 

by the decomposition of hydrogen peroxide. The activity utilizes the 

pure oxygen thus produced to turn a glowing piece of picture wire into a 

fast burning sparkler. 

Activity #21 advocated the production of oxygen by liberation 

from the reaction caused by joining sodium peroxide and water. A by

product of this experiment was sodium hydroxide (lye) a very dangerous 

alkali. A caution not to touch sodium peroxide was given. 

Activity #22 produced an explosion within a large metal can with 

a tight cover by introducing a fine powder (lycopodium or dry 
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cornstarch) into the can which, has a burning candle within it. The 

cautions are given to have the children stand back and not to have the 

can located under a light fixture. 

To establish the hazard potential of the selected activities, 

four judges (university professors selected from four separate areas of 

science) were asked to judge if each recommended activity did, indeed, 

have a danger factor. The areas of science represented were chemistry, 

physics, geology, and biology. Their determination was that each 

activity did, in fact, have some degree of danger potential. They did 

not agree as to what degree that would be. These judges were not asked 

if they thought the activities could "be safely performed. 

The second area of consideration was the selection of a method 

of rating which could be taken collectively to produce a ranking of the 

activities by each group as a whole. It was determined that a fixed, 

forced choice type response would be most valuable for this study. The 

ratings possible were as follows: 

EXTREMELY DANGEROUS : Activity too hazardous to be carried out in 
an average elementary classroom without 
imperiling the health of persons present. 

VERY DANGEROUS: Activity so hazardous the teacher is required 
to have special understandings and to take 
proper precautions to execute the activity 
without jeopardizing those present. 

MODERATELY DANGEROUS: Activity hazardous enough to eliminate 
student participation, "but performed without 
risk by classroom teacher. 

LITTLE DANGER : Activity with little hazard for the students 
when performed under teacher's supervision. 

SAFE: Activity sufficiently free of hazards so that 
students may proceed on their own with 
security. 
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The rating was done by the individual judge placing a mark in 

the box that most closely corresponded to his judgment. Ranking by the 

individuals was considered impractical because of the large (twenty-two) 

selection of activities to be included in the questionnaire (see 

Appendix A). 

After consulting several authorities, the determination was made 

that more selected activities would decrease the return as a result of 

the time required to complete the questionnaire. By conducting a pilot 

study with a small sample of participants the clarity of the instruction 

used in the questionnaire was examined. In addition the pilot partici

pants established an average time required for completion of the 

questionnaire at approximately eight minutes. Teacher questionnaires 

had one difference from those of the authors and safety specialists. 

Teachers were asked as a final step to go back and mark the activities 

they had performed or had seen performed by other elementary teachers 

(see Appendix A). The questionnaires cf the authors and safety special

ists, unlike the teachers, invited comment on the questionnaire (see 

Appendix B). 

Each questionnaire was accompanied by a brief letter explaining 

the purpose of the study and the need for each individual's response. 

The letter further included a statement to the effect that the indi

vidual's judgments would be treated confidentially (see Appendix C). 
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Parti cipants 

Selection of the questionnaire participants was considered an 

important part of this study. The method used for the selection of the 

individuals who made up the groups is described in this section. 

Authors were selected from the population of authors whose 

publishers had submitted their elementary school science textbooks for 

adoption in the state of Arizona in 1968. This list of publishers 

included: 

Harcourt, Brace and World, Inc. 

Lyons and Carnahan 

Silver Burdett Co. 

Laidlaw Brothers 

The L. W. Singer Company, Inc. 

Scott, Foresman and Company 

D. C. Heath and Company 

American Book Company 

Ginn and Company 

Allyn and Bacon, Inc. 

Harper gold Bow, Publishers 

Each, of the publishing firms was contacted for the names and 

addresses of their respective authors. This population included forty-

one authors and each was sent a questionnaire. 

Safety specialists were selected from a list of persons recom

mended by various nationally recognized scientific and safety groups. 

The following groups were asked to submit names of persons qualified as 

safety specialists for this study: 
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National Commission on Safety Education of the National Education 

Association 

National Safety Council 

American Chemical Society 

National Science Teachers Association 

Department of Health, Education and Welfare 

Industrial Hygiene Foundation of America, Inc. 

These groups supplied the names of individuals. In some cases 

they also provided the names of other organizations who in turn supplied 

more individuals' names. The Alpha Chi Sigma Fraternity (Professional 

in Chemistry) and the Gulf Research and Development Company are examples 

of those supplying additional names. The Department of Health, Educa

tion and Welfare had no safety specialists on its staff, and no one 

available to serve as a safety specialist. 

This list of safety specialists was then selectively checked for 

persons with specific specialties in areas of elementary and secondary 

school accident prevention. The membership roster of the National 

Safety Council lists the areas of specialization of each member. The 

information from the roster, as well as recommendations from the various 

firms, aided greatly in selection of the participants. The list was re

duced to fifty-seven individuals and each was sent a questionnaire. 

Teachers were not difficult to find. It was decided that, for 

the purposes of this study, a sample of teachers might be found in 

virtually any area of the country. Such a sample would be made up of 

teachers with a variety of backgrounds and training and would thereby be 

representative of teachers in general. School District Number One, 



Tucson, Arizona, was selected for a population of elementary inter

mediate classroom teachers because of its quality and nearness. This 

district had 173 fourth grade teachers, 169 fifth grade teachers, and 

165 sixth grade teachers. From this population, twenty teachers were 

randomly selected, by the use of random numbers tables, from each of 

the grade levels. These sixty teachers comprised the sample and each 

was sent a questionnaire. The sixty teachers represented thirty-eight 

different elementary schools in the Tucson ̂ school district. 

Treatment 

The statistical treatment of the data was not complex in its 

makeup. The ratings of the individuals were compiled and equated into 

rankings of the activities for the randomly selected half groups and for 

the group as a whole. The half groups were formed usine random number 

tables. The ranking was done to give group concensus judgments. 

Using the Spearman rank order correlation technique (Edwards, 1967) the 

rankings of the half groups were checked to establish an intra-group 

consistency. Again using the same technique the inter-group correla

tions were completed to assess the degree of relationship between the 

rankings of the groups. Popham (1967) and Hays (1963) provided addi

tional information on the statistical treatments used. 

Finally, all three groups' rankings were correlated using 

Kendall's coefficient of concordance as described in Edwards C1967, 

pp. "3̂ -351) and Siegel (1956, pp. 229-239)-

In treating statistical correlations Popham (1967) stated that 

correlation referred to a "quantifiable relationship between two 
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variables" (p. 65). How strong a correlation was depended upon how 

close the correlation coefficient was to perfect correlation which was 

figured to be +1.00. Positive (+) 1.00 was perfect positive correlation 

while negative (-) 1.00 was perfect negative correlation. Although 

there was no precise answer as to what was a high correlation and what 

was a low correlation, below O.kO was considered low, above 0.70 was 

high, and above 0.90 very high (Guilford, 1956, p. 1̂ 5 > Popham, 19̂ 7, 

pp. 7̂ -75). 

All Spearman rank correlation coefficients obtained were tested 

for significance using Table E., Table of Critical Values of r , the 
s 

Spearman Rank Correlation Coefficient in Popham (19675 P* 397)• 

The Kendall coefficient of concordance was tested for signifi

cance using the chi square technique described in Siegel (1956, pp. 236-

237) and using Table C., Table of Critical Values of Chi Square (Siegel, 

1956, p. 249). Downie and Heath (1965, pp. 31̂ -315) have a shortened 

table for Kendall's coefficient of concordance. 



CHAPTER IV 

RESEARCH FINDINGS 

This chapter presents the results of the statistical analysis 

of the data along with a summary of the findings. 

Response to the Questionnaire 

In a tabulation of the return of questionnaires, it was found 

that 126 of the original 158 questionnaires sent out were completed and 

returned. Six of the questionnaires were never delivered to the 

selected individuals. Three of these were returned to the sender by 

the postal service. Another was undelivered as verified by a letter 

from the individual in response to a follow-up inquiry. The other two 

undelivered questionnaires were returned by the widow and the successor 

of the individuals to whom they were sent. 

Two authors, two safety specialists, and a teacher responded 

with letters explaining why they did not complete the questionnaire. 

Two of these stated they had misplaced the form, and one asked that she 

be excused as she was an exchange teacher from England and did not 

believe she would be able to complete the questionnaire. Table I shows 

the number and percentage of return of the questionnaires that were 

deliverable. 

The highest return of questionnaires was from the teacher group 

with fifty-three of sixty returned, over 88 per cent. The sixth grade 

teachers led the way with 95 per cent (nineteen of twenty) returning the 
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Table I. Return of Questionnaires (based on those which were 
deliverable) 

Sent to 
Number 
delivered 

Number 
completed Per cent 

Authors kl 30 73 

Safety specialists 50 86 

Fourth grade teachers 20 17 85 

Fifth grade teachers 20 17 85 

Sixth grade teachers 20 19 95 

Total 151 126 83 

questionnaire. The poorest return was that of the authors' group; how

ever, the 73 per cent return was not considered a low return. One 

author responded by saying he was unqualified to supply such informa

tion, another felt she would find it too difficult as she was no longer 

teaching at the grade levels included in the study. The return of 

questionnaires by the safety specialists was almost as high (86 per 

cent) as that of the teachers. In many cases, additional comments were 

added in the form of letters which were sometimes several pages long. 

Correspondence from some of the safety specialists continued for several 

months. For example the University of California research group at 

Los Alamos, New Mexico wrote that they had performed all the activities 

in the questionnaire. They reported that none of the activities were 

safe for use in the elementary classroom. 
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Banking 

To establish each group's (axithors, teachers, and safety-

specialists) rankings of the activities, the following technique was 

used. Each of the possible "forced choice" ratings was assigned a point 

value running from one for the extremely dangerous mark, to a five for a 

safe mark. Each mark was multiplied by its point value, and the products 

of each activity were summed to give an activity total rating score. 

For example, a mark of "Extremely Dangerous" would be multiplied by one 

while a "Safe" mark was multiplied by a five. Ranking from most dan

gerous to least dangerous was calculated on the basis of the total 

rating score of each activity. The activity with a lower total rating 

score was ranked as having greater danger potential than was an 

activity with a higher total rating score. Table XI shows the rankings 

of the activities by each of the groups as well as the ranking assigned 

by totaling all the groups' scores. 

From Table II it can be noted that activity number 7 was ranked 

most dangerous by all three groups. While the groups differed on which 

activities should be ranked second, third, and fourth, they all ranked 

activities numbers 7» l*t, 22, and k as the most dangerous. The first 

five ranks were held by experiments with explosive type hazards. 

Activities numbers 1 and 15 which involved the use of carbon 

tetrachloride were ranked more dangerous by the safety specialists than 

they were by either the authors or teachers. In the case of activity 

number 18 which called for the use of a strong acid and a toxic 

material, the safety specialists did not judge it to be as high in 

danger potential as did the authors and teachers. Activity number 10 
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Table II. Danger Potential Rankings Assigned by Authors, Safety 
Specialists, and Teachers 

Activities Authors Safety specialists Teachers Total 

1 i7.5f 10 18 3-5 „ 
2 8.5 8 7 8.5 
3 14 11.5a 14 13 
k 2.5a 4 4 
5 15 16 13 14 
6 20 15 15 l6 

7 1 1 1 1 
8 22 20 21 22 
9 5 5 12 7 
10 21 18 16 17 
11 10 22 19 21 
12 8.5a 6 5 5 
13 l6 17 22 20 
Ik 2.5® 2 2 2 
15 17.5a 14 20 18 
16 19 21 17 19 
17 6 7 6 6 
18 12 19 10 12 
19 11 13 a 9 10 
20 13 11.5 11 11 
21 7 9 8 8.5a 

22 k 3 3 3 

ct 
Tied in rank by identical total score. 
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found the safety specialists' ranking almost midway between the 

rankings of the other two groups. The authors judged activity number 

10, which again used a strong acid and a toxic material, as having a 

greater danger potential than did teachers or safety specialists. 

Safety specialists and authors agreed on the position of 

activity number 9 as they judged it to hold the fifth rank of danger 

potential. The activity, which used ammonium dichromate, was judged 

safer by the teachers. They ranked it twelfth. 

The authors' ranking of activity number 11, which called for 

boiling alcohol, was not the same as the rankings of the other two 

groups. The safety specialists judged the activity safest of those in 

the questionnaire (twenty-second) and the teachers positioned it as 

fourth safest (eighteenth). The authors, however, placed it in the half 

of the activities having more danger potential as they ranked it tenth 

of the twenty-two selected activities. 

Except for activity number 8, which was judged to have the least 

danger potential in the total ranks, the activities of less hazard found 

the groups having least agreement. The greater agreement occurred on 

the ranks of greater danger potential. 

Table III has the selected activities rearranged into total rank 

order of the teachers, authors, and safety specialists. It shows the 

average rating, title, and type of each activity. 

The first five activities, by danger potential rank, all had 

explosive type hazards, and nine of the first eleven ranks were held by 

flammable type hazards. 



Table III. Total Eanlr. Order of Danger Potentials of Selected. 
Activities, Their Average Rating, Title, and Type of 
Hazard 

Average 
Rank Number rating Title Type hazard 

1 7 1.78 Gas and Air Explosive 
2 Ik 1.88 Flash Explosion Explosive 
3 22 2.0b Fine Powder Can Explosive 
if if 2.10 The Carburetor Explosive, toxic 
5 12 2.51 Volatile Liquids— 

Solvents 
Explosive, toxic 

6 17 2.52 Making Soap Strong alkali, toxic 
7 9 2.65 Volcano Flammable, toxic 
8 2 2.76 Volatile Solids Flammable, toxic 

tied 
Naphtha Crystals 

tied 
and Moth Flakes 

9 21 2.76 Components Flammable, strong alkali 
10 19 3.03 States of Matter Toxic 
il 20 3.08 The Effect of the 

Amount of Oxygen 
Flammable 

18 
on Burning 

ia 18 3.19 Wet Cell Strong -acid, toxic 
13 3 3.22 Make Charcoal Flammable 
l*f 5 3.32 Electroplating Toxic 
15 1 3.33 Killing Jars Toxic 
16 6 3.ifl Electrolysis Flammable 
17 10 3.50 Two Gases Form a 

Solid 
Strong acid, toxic 

18 15 3.55 Soluble or Insoluble Toxic 
19 16 3-59 Preparing Oxygen Flammable 
20 13 3.76 Equilibrium Toxic 
21 11 3-77 Chlorophyll Flammable 
22 8 3.81 Examine Blood Infection 
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No activity received an average rating which placed it in the 

category of being too hazardous to be carried out in an average class

room without imperiling the health of persons present. The first four 

ranks, all activities with explosive type hazards, received average 

ratings which placed them in the category of being so hazardous as to 

require the teacher to have special understandings and to take proper 

precautions to execute the activities without jeopardizing those persons 

present. 

No activity received an average rating which placed it in the 

category of being safe and sufficiently free of hazards so students 

could proceed on their own with security. The five activities ranked as 

least dangerous received average ratings that would categorize them as 

having little hazard for students when performed under the teacher's 

supervision. 

The remaining thirteen activities used in the questionnaire all 

received average ratings that placed them in the category of having 

hazard enough to eliminate student participation. The determination was 

that these activities could be performed without risk by the classroom 

teacher. 

Flammable type hazard activities which received lesser danger 

potential rankings included three which produced and tested oxygen gas, 

one which involved the burning of gas released by the charcoal making 

process, and another which involved the boiling of leaves in alcohol. 

All other flammable or explosive hazard activities used combustible 

materials; gassec, liquids, and solids, and were ranked with the 

selected activities having greater danger potential. 
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Toxic type hazard materials did not rank as highly as explosive 

type materials. The activity involving the use of mercury was ranked as 

second least dangerous. It was rated as an activity with little hazard 

for students when performed under teacher supervision. Activity number 

15 received a similar average l̂ ating and it included the use of carbon 

tetrachloride. The making and use of killing jars in activity number 1 

also called for the use of carbon tetrachloride or insecticides containing 

DDT. Activity number 1 had an average rating that would place it in the 

category of being hazardous enough to eliminate students' participation, 

but performed without risk by the classroom teacher. The activity was 

racked fifteenth of the twenty-two selected activities. 

Internal Consistency 

The internal (intra group) consistency was verified by randomly 

splitting each group and treating their rankings with a Spearman rank 

correlation coefficient (r ). This statistical technique was used to 
3 

determine whether or not the participants within one group had agreement 

in their ranking. The rankings of each group, safetŷ specialists, 

teachers, and authors, were tested. The null hypotheses tested were that 

there would be no significant differences between the rankings of the 

participants within each group. The formulae were: 

Null: C = 0 
s 

Alternate: C > 0 
s 

Table IV shows the results of the correlation. 
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Table IV. Correlations of Intra Group Rankings 

rg Significance 

Authors .91̂  Sig. beyond the .01 level 

Safety Specialists «932 Sig. beyond the .01 level 

Teachers «989 Sig. beyond the .01 level 

Corrections made for ties (Edwards, 196? 1 PP* 365-366) 

The data provided evidence that the null hypothesis should not 

be accepted and therefore the groups had intra group agreement. This 

measure of relationship established that there v.'as small probability 

that the rankings of the split halves of the authors, teachers, and 

safety specialists were a chance happening. It was concluded that in 

the populations from which the samples were drawn there was a relation-
\ 

ship in the danger potential rankings of the selected elementary school 

science activities. 

The intra group correlation of rankings was highest with the 

teachers and lowest with the authors. In all three cases the correla

tion was interpreted as a high correlation. 

From the following figures, it was recognized that in the cases 

of the authors (Figure l) and the safety specialists (Figure 2) greater 

agreement was demonstrated in the judging of the activities ranked as 

having greater danger potential. The distribution of rankings spread 

more as activities were judged to have less danger potential. This was 



Authors I 

Figure 1. Distribution of split half rankings of authors around line 
of perfect positive correlation 
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particularly noticeable in the case of the safety specialists. The . 

agreement of the teachers' rankings was clear and the distribution, more 

uniform (Figure 3)• 

Hypotheses 

The hypotheses of major concern were whether a difference 

existed between the danger potential rankings of elementary school 

science activities by authors, safety specialists, and teachers. 

The null hypotheses tested in this study were: 

1. There will be no significant correlation between textbook 

authors' and safety specialists' danger potential rankings of 

selected elementary science activities. 

Null: r = 0 
s 

Alternate: r > 0 
s 

2. There will be no significant correlation between textbook 

authors''and classroom teachers' danger potential rankings of 

selected elementary science activities. 

Null: r =0 
s 

Alternate: r > 0 
s 

3. There will be no significant correlation between safety special

ists' and classroom teachers' danger potential rankings of 

selected elementary science activities. 

Null: r = 0 
s 

Alternate: r >0 s 
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The probability of a Type I error (accepting a null hypothesis 

when it is false) was considered important and needed to be minimized in 

testing these hypotheses, so a lower level of significance was used. 

The level of significance for these hypotheses was set at the .30 level 

to give reasonable assurance that any significant differences would be 

detected. Since the study sought to accept the null hypotheses, the use 

of a larger level of significance would make substantiating the null 

hypotheses more difficult, and clearly establish if a difference between 

the rankings existed. 

Table V shows the results of the Spearman rank correlation 

between the authors and safety specialists, authors and teachers, and 

safety specialists and teachers. 

Table V. Correlation of Inter Group Rankings 

rg Significance 

Authors and Safety Specialists .797 Sig. beyond the .30 level 

Authors and Teachers .857 Sig." beyond the .30 level 

Safety Specialists and Teachers .8l8 Sig. beyond the .30 level 

Corrections made for ties (Edwards, 1967) PP« 365-366). 

The data provided evidence that the null hypothesis should not 

be accepted and that the authors and safety specialists had inter group 

agreement. The hypothesis that differences would exist was not sub

stantiated. 
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The data provided evidence that the null hypothesis should not 

be accepted and that the authors and teachers had inter group agreement. 

The hypothesis that differences would exist was not substantiated. 

The data provided evidence that the null hypothesis should not 

be accepted and that the safety specialists and teachers had inter group 

agreement. The hypothesis that differences would exist was not sub

stantiated . 

These measures of relationship established that there was small 

probability that the rankings of the groups, authors and safety special

ists, authors and teachers, safety specialists and teachers, were chance 

happenings. It was concluded that in the populations from which the 

samples were drawn there was a relationship in the danger potential 

rankings of the selected elementary school science activities. 

The inter group correlation of rankings was highest between 

authors and teachers and lowest between authors and safety specialists. 

In all three cases the-correlation was interpreted as a high correla

tion. 

Distributions of the group rankings around a line of perfect 

correlation are presented in Figure k (authors and safety specialists), 

Figure 5 (authors and teachers), and Figure 6 (safety specialists and 

teachers). 

Each of the following three figures shows the distribution of 

rankings that fui'ther illustrate the agreement in ranking of the safety 

specialists and authors, teachers and authors, and teachers and safety 

specialists. There was more agreement in ranking the selected science 

activities of greater danger potential. 
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Concordance 

Kendall's coefficient of concordance (W) presented a method of 

determining the degree of agreement between more than two groups. This 

study tested the concordance between the authors, safety specialists, 

and teachers. This technique provided another test of agreement and a 

possible insight into the standards applied to the ranking of the 

science activities among the three groups. A high or significant value 

of W may indicate that participants are applying essentially the same 

standards (Edwards, 196?, p. 3&5) * 

Table VI presents the results of the coefficient of concordance 

between authors, safety specialists, and teachers. 

Table VI. Result of Kendall's Coefficient3, of Concordance (W) of 
Ranking of Authors, Safety Specialists, and Teachers 

_ 

W x df Significance 

Authors, 

Safety Specialists, .88 55.Mf 2 Sig. beyond the .30 level 

and Teachers , 

Corrections made for ties. 

The high value of W further provided substantiation that the 

null hypotheses should not be supported and that there was agreement 

between the rankings of the three groups. The high value of W may be 
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interpreted as meaning the three groups applied essentially the same 

standards in ranking the activities in the questionnaire. 

Use of Activities 

Additional data were provided by the teachers as they marked the 

activities they used or had seen used in elementary classrooms. Table 

VII shows the results of that survey. 

By examining the table of activities used or witnessed by the 

fourth, fifth, and sixth grade teachers who participated in this study, 

several things can be noted. First of all, not one teacher of the 

fifty-three who responded used or witnessed activity number 22, the fine 

powder can explosion. Activity number 22 had a total rank of third in 

danger potential. 

The activity used or seen most frequently was number 9, the 

volcano like burning of airmonium dichromate. It was ranked seventh. 

Activities numbers 1 and 8 also had been observed or used by more than 

one-third of the participating teachers. Activity number 1 was the 

making and using of killing jars for insects that contained carbon 

tetrachloride or DDT. Activity number 8 was the removal of a drop of 

blood from a finger for examination under a microscope. This activity 

was ranked last in the total ranking. 

The fourth grade teachers reported observing or using the 

selected activities twenty-eight times. They did not observe or use ten 

of the twenty-two activities in the questionnaire. The fifth grade 

teachers listed seeing or using the selected activities forty-five 

times. They reported only five questionnaire activities they had not 
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Survey of Activities Done or Witnessed by Teachers in the 
Classroom 

Number of teachers 

Fourth grade Fifth grade Sixth grade Total 

if 8 9 21 
0 1 l 2 
1 2 5 8 
0 1 2 3 
1 5 8 lif 
1 if if 9 
.0 1 l 2 
6 5 10 21 
6 7 9 22 
1 0 3 if 
k 3 3 10 
0 0 2 2 
1 0 3 if 
0 l 3 if 
1 2 6 9 
0 1 if 5 
1 1 l 3 
1 1 5 7 
0 1 1 2 
0 1 2 3 
0 0 5 5 
0 0 0 0 
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observed or used. The sixth grade teachers reported witnessing or 

using the selected activities eighty-seven times. Only one activity 

(number 22), used in this study, had not been seen or used by the sixth 

grade teachers. 

The sample of fifty-three teachers responding to the question

naire represented thirty-three schools. Two schools each had three 

participating teachers, while fifteen schools each had only one teacher 

completing the questionnaire. The remaining sixteen schools each had 

two participating teachers.-

Summary 

There was a high per cent of the questionnaires returned with all 

participating groups except the authors returning more than 80 per cent. 

Several individuals, authors, safety specialists, and teachers, who did 

not complete the questionnaire responded with letters or explanatory 

notes. 

The arrangement of the selected activities in order according to 

the ratings of the degree of danger potential established the ranks. 

Rankings were assigned by computation involving the summing of products 

so that each activity used in the study had a cumulative score. Non-

parametric techniques were used to determine the degree of relationship 

between the sets of ranks within each group, between pairs of groups, 

and between the three groups of the study. 

Correlations within each of the author, safety specialist, and 

teacher groups were determined to establish the degree of relationship 

of each group's rankings of the activities in the questionnaire. The 
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data provided evidence that within each group there was a high correla

tion of agreement in the ranking of the danger potentials of the 

selected elementary school science activities. 

The correlations of danger potential rankings between the pairs 

of groups, authors and safety specialists, authors and teachers, and 

safety specialists and teachers, did not support the null hypotheses. 

The original hypotheses that a difference would exist were not accepted. 

There were high correlations of agreement between the ranks of the 

authors and the safety specialists, between the ranks of the authors and 

the teachers, and between the ranks of the safety specialists and the 

teachers. 

The hypotheses of difference were further shown non-acceptable 

by the findings of Kendall's coefficient of concordance. There was a 

high correlation of agreement between the authors', safety specialists', 

and teachers' rankings of the selected elementary school science 

activities. 

In the area of which of the selected activities were actually 

used within the public elementary schools, all but'one of the twenty-two 

activities were used or observed being used by the fifty-three teachers 

that participated in the study. Thirty-three elementary schools were 

represented by these teachers. 



CHAPTER V 

SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS 

This chapter presents a summary of the study, formulated con

clusions based upon the study, and recommendations. 

Summary 

The study was conducted to determine how closely teachers, 

authors, and safety specialists agreed on dangers inherent in selected 

elementary school science activities. 

Problem 

The problem was to ascertain if authors, safety specialists, and 

teachers perceived the inherent dangers of using certain chemicals and 

procedures in elementary school science activities with the same assess

ment of danger potential. When presented with the same set of circum-
i 

stances would the three groups judge the hazards involved differently or 

the same? 

Instrument 

A questionnaire was constructed using twenty-two recommended 

elementary school science activities selected from textbooks used in 

training teachers, preservice and inservice, as well as those textbooks 

used by elementary students. The levels for the activities selected 

were established at fourth, fifth, and sixth grades. University 

63 
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professors served as judges to verify that each selected activity con

tained a danger factor. 

The responses by the participants to the activities of the 

questionnaire were forced into five categories ranging from "Extremely 

Dangerous" to "Safe." These responses provided the ratings which were 

converted into the group rankings. Each group's ranking of the selected 

activities was established by a method of computation involving sums of 

products. In addition teacher participants marked those activities 

which they had used or observed being used in the classroom. 

Participants 

Three groups participated in the study. The first was authors 

from teams of authors whose elementary science textbooks were considered 

for adoption by the state of Arizona. The second group was safety 

specialists selected, on the basis of their specialization, from lists 

supplied by nationally recognized safety organizations. The third group 

was teachers selected by random numbers from the population of fourth, 

fifth, and sixth grade classroom teachers in Tucson, Arizona's public 

school District One. 

Data 

The group's ranking of the activities was obtained by taking the 

"forced choice" ratings of the members of the group and multiplying the 

number of each rating by a value corresponding to the degree of potential, 

danger. An "Extremely Dangerous" rating was multiplied by one while 

"Safe" marks (least dangerous) were multiplied by five. This estab

lished the range of the scale of potential danger with the choices 
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between assigned the corresponding factors of two, three, and four. The 

scores v/ere tallied for each activity and each activity was assigned a 

rank corresponding to its total score. The one with the lowest score 
I 

was given the highest rank (greatest danger potential) and each higher 

score was ranked in order. 

Average scores were also computed on the ratings of all the 

participants and rankings were similarly assigned. This information was 

placed in a table with information on the types of hazards each activity 

possessed. 

The rankings within each group were tabulated and intra group 

agreement was established by a "split half" correlation using the 

Spearman rank order technique. The results of the correlations were all 

significant beyond the established level. There was very' high intra 

group agreement in each of the three groups. 

The primary hypotheses that differences would exist between the 

danger potential rankings of authors, safety specialists, and teachers 

were tested in twc ways. To compare the inter group rankings, the 

Spearman rank order correlation technique was employed again. The 

hypotheses were not accepted when the correlation coefficients for each 

pair, authors and safety specialists, authors and teachers, and safety 

specialists and teachers, were found significant well beyond the 

established level. The second test of these hypotheses was accomplished 

by utilizing Kendall's coefficient of concordance technique which treats 

the three groups' rankings together. Again the hypotheses of a 

difference existing could not be supported because the coefficient was 
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found to be significant beyond the established level.... There was very 

high inter group agreement. 

Data provided by the teachers established the fact that twenty-

one of the twenty-two selected elementary school science activities in 

the questionnaire were used or observed being used in the classroom. 

Conclusions 

The high percentage of return of the questionnaires combined 

with the amount of correspondence received on the subject of the 

questionnaire indicated the participants' interest in the area of the 

study. Interest was further illustrated by correspondence from people 

not included in the study who learned of its existence from participants. 

A concern for the elementary student's safety was exliibited by the degree 

of interest generated. It may be concluded that within the disciplines 

from which the samples were drawn for this study, there is a concern for 

the safety of students and teachers involved in the performance of 

classroom science activities. 

The major considerations of this study were whether: (l) a 

difference between the danger potential rankings of selected elementary 

school science activities by textbook authors and safety specialists 

existed; (2) a difference between the danger potential rankings of 

selected elementary school science activities by textbook authors and 

classroom teachers existed; (3) a difference between the danger 

potential rankings of selected elementary school science activities by 

safety specialists and classroom teachers existed. The hypotheses, 

which were tested independently of each other, were not substantiated. 



Analysis of the data gathered established that there was small prob

ability that the rankings of the groups were chance happenings. It was 

concluded that there is a relationship between the rankings of the 

authors and safety specialists, authors and classroom teachers, and 

safety specialists and classroom teachers. Further, it was concluded 

that the three groups applied essentially the same standards in ranking 

the activities in the questionnaire. 

Examination of the* rankings disclosed that the first five ranks 

of high danger potential were held by activities having explosive type 

hazards. Nine of the first eleven ranks were held by flammable type 

hazards. It may be concluded that these hazards, flammable and explo

sive, were considered to be the most dangerous by the participants in 

their judgment of the selected activities. It was further adjudged by 

the participants that none of the activities in the study were safe for 

the students to perform without direct teacher supervision. None of the 

activities of the study were judged to be so dangerous as to be elimi

nated from classroom use, although, four of the activities were deter

mined to be so dangerous as to require special teacher understandings 

and precautions. Within each group there was agreement in the rankings 

of the selected activities. This internal consistency was needed for 

validity when comparing group rankings. 

The teachers established that all but one of the selected 

activities were used in the classroom. Their data showed that the 

activities were used more frequently and in a greater variety as grade 

level increased (fourth through sixth). 
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Recommendations 

This study should not be used as an excuse for removing science 

activities from the hands of the elementary school student or the class

room teacher. Quite the contrary, it should be used to provide a 

starting point for the selection of materials, procedures, and facilities 

which will lead to a safer science program. The key to the classroom 

science program is the teacher who in this study was shown to have 

comprehension and understandings of the danger potentials in the 

selected science activities which paralleled the understandings of 

science textbook authors and safety specialists. 

Children's needs and safety should be combined to provide a 

basis for the selection of science activities to be used in the class

room. When the danger potential is determined to be too high, alternate 

materials and procedures illustrating and demonstrating the same con

cepts should be selected for use. Further studies should be conducted 

to ascertain what materials and facilities are required to carry out a 

safe and meaningful elementary school science program. 

Elementary school facilities should be constructed and maintained 

with adequate protective equipment to allow for the safe performance of 

the required science activities. Chemicals shown to have a high danger 

potential should be restricted from classroom use until adequate 

facilities are available to provide for the safety of the persons 

present in the classroom and some use banned completely. Carbon 

tetrachloride which has been banned from many factories, should not be 

used in elementary school classrooms. 
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In the preparation of textbooks authors should provide explicit 

cautions and detail necessary protective measures with any potentially 

dangerous activity they recommend. Textbooks should be selected with, 

safety as a consideration and in many cases authors should consult with 

safety specialists. 

Elementary teachers should be provided with the necessary under

standings and knowledge to safely perform the elementary school science 

activities. Such training should be part of any pre-teaching program 

and should so involve the teacher as to make him safety conscious. An 

inservice program for classroom teachers should provide up-to-date 

information and procedures on science safety. 

The elementary school administration should assume the responsi

bility for establishing school safety programs. Such safety programs 

could provide for the reviev/ of safe procedures and all pertinent aspects 

of safety. Because of the involvement of students in the elementary 

school science activities, a large part of any safety program would 

necessarily include safe practices in science activities. 

In light of the findings of this study, educators should 

investigate the legal implications that might arise as a result of 

teachers recognizing danger potentials in the selected science activities 

with the same degree of judgment as safety specialists. 

Educational Implications 

Based upon the findings of this study, some general implications 

can be drawn. It can not be assumed that teachers assess danger 

potentials in elementary school science activities differently than do 



authors or safety specialists. The implication is that teachers do not 

follow authors' suggested science activities because of a lack of under

standing of inherent dangers. The study disclosed that the selected 

science activities were, indeed, used or observed being used by the same 

teachers who ranked them in degree of danger using the same standards as 

did the authors and safety specialists. 

These selected activities recommended by authors in their text

books were not selected by the authors because of their inability to 

ascertain danger potential. It can not be assumed that authors assess 

danger potentials in elementary school science activities differently 

than do teachers or safety specialists. In both cases one must assume 

that the activities were selected for use and for recommendation with 

full knowledge of the danger potentials. 

It must be noted that the teachers used the activities ranked 

most dangerous less frequently than the activities ranked least 

dangerous. The activities in the questionnaire of lesser danger were 

used or observed being used twice as often as those in the top half of 

the danger potential scale. Even so, the activities of higher danger 

rank were used by teachers in the classroom. The assumption may be made 

that the teachers used these activities while fully aware of the dangers. 

There does not appear to be a clear safety program being followed in 

elementary school science activities. If the time comes when courts are 

called upon to apply the test of foreseeability, the knowledge that the 

teachers assess danger potentials the same as safety specialists may 

weigh heavily against them. 
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S A F E T Y  Q U E S T I O N N A I R E  

This is not a test owing to the fact that there are 
no wrong answers. In each case you are asked for your judgment, 
and'your judgment, whatever it is, is the correct answer. The 
activities described are intended for the elementary classroom, 
grades four through six, and you are asked to rate each 
activity as to how dangerous it is to the students, teacher, or 
others present in the classroom. 

DIRECTIONS : 1. Read the activity carefully and examine 
illustrations accompanying the written 
portion. 

2. Mark the appropriate box that corresponds 
to your judgment. Use pen or pencil. 

3. When you have completed the questions and 
your marking, please refold the form and 
return it to me in the accompanying 
envelope. 

EXTREMELY DANGEROUS: 

VERY DANGEROUS: 

MODERATELY DANGEROUS: 

LITTLE DANGER: 

SAFE: 

Activity too hazardous to be carried 
out in an average elementary class
room without imperiling the health of 
persons present. 

Activity so hazardous the teacher is 
required to have special understandings 
and to take proper precautions to 
execute the activity without jeopardizing 
those present. 

Activity hazardous enough to eliminate 
student participation, but performed 
without risk by classroom teacher. 

Activity with little hazard for the 
students when performed under 
teacher's supervision. 

Activity sufficiently free of hazards 
so that students may proceed on their 
own with security. 



3• Make charcoal. Punch a small hole in the cover of 
a coffee can with a nail. Obtain some soft pine wood and chop 
or cut it up in small strips or pieces. Place the wood in the 
coffee can and cover the can tightly with the cover. Heat the 
can on a hot plate. Smoke and gas will soon come through the 
nail hole. Wait a short while until all air has been driven 
from the can, and then try to light the gas coming through the 
hole. After a few trials, the gas will burn with a flickering 
flame. Continue heating the can for at least iz hour, and then 
remove the can from the hot plate and allow it to cool. Pull 
off the cover and examine the charcoal that has been formed. 
Repeat the learning activity, using either small pieces of 
soft coal or some paper toweling. 

• • • • • 
EXTREMELY VERY MODERATELY LITTLE SAFE 
DANGEROUS DANGEROUS DANGEROUS DANGER 

2« Volatile Solids—naptha crystals and moth flakes. 
Place some crystals, flakes, or mothballs in an open dish or 
box, after a few days, a reduction in size and amount is notice
able. Some children may have watched their mothers replace the 
moth killers which have gradually become volatilized. If a 
pyrex tube is available, heat some naptha crystals over a sterno 
or candle flame (CAUTION : these materials are inflammable). 
Hold the tube with kitchen tongs or forceps and rotate slowly 
to keep the glass from becoming overheated in one spot and 
cracking. Watch how large, shining fern-like crystals are 
deposited upon the cooler parts of the tube. 

• • • • • 
EXTREMELY VERY MODERATELY LITTLE SAFE 
DANGEROUS DANGEROUS DANGEROUS DANGER 

1. Killing Jars. A simple killing jar for an insect 
can be made by using wide-mouth peanut-butter jars. Place a 
wad of cotton in the bottom of each and cover the cotton v/ith 
a round piece of cardboard or blotting paper. Saturate the 
cotton with carbon tetrachloride or some available insecticide 
containing DDT. Nonpoisonous insect killing jars may also be 
purchased from commercial scientific companies. The insect is 
killed instantly by placing it in the bottle and closing the 
top tightly. 

• • • • • 
EXTREMELY VERY MODERATELY LITTLE SAFE 
DANGEROUS DANGEROUS DANGEROUS DANGER 
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k. The carburetor. Place some alcohol or lighter fluid 
in an atomizer and spray the fluid into the air once or twice to 
show how quickly the liquid becomes a vapor when it is broken up 
into tiny droplets. Now spray the fluid over a candle flame 
located about 6 inches away, and note the vigorous, almost ex
plosive flame produced by the rapid-burning fluid. (CAUTION: 
keep the children well away from the candle!) Point out that 
the carburetor in an automobile also changes the gasoline into 
a vapor and mixes it with air to make a rapid-burning mixture. 

• • • • • 

EXTREMELY VERY MODERATELY LITTLE SAFE 
DANGEROUS DANGEROUS DANGEROUS p_ANGER 

5. Electroplating. Put a 
heaping tablespoon of copper sulfate 
into a glass tumbler of warm water 
and stir vigorously until the copper 
sulfate dissolves. Then add a few 
drops of the sulfuric acid. Obtain 
two pieces of copper bell wire (No. 
18), each piece about 2k inches long. 
Remove quite a bit of the insulation 
from the end of one piece of wire and 
wrap a few turns of bare wire around 
one end of the copper strip, making 
sure you have a good contact between 
the strip and the wire. Bend the 
copper strip so it will hang over a 
pencil placed across the rim of the 
tumbler. 

Wrap the bare end of the second 

C E L L  
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piece of wire around a house key and suspend 
the key in the copper sulfate solution by wrapping the wire around 
the pencil. Now connect the other bare ends of both wires to two 
dry cells connected in series, as shown in the diagram, making 
sure that the key is connected to a negative terminal and the 
copper strip is connected to a positive terminal. Allow the 
current to flow for 15 minutes, and then disconnect the wires and 
remove the key. The key will be coated with copper. 

• • • 
EXTREMELY 
DANGEROUS 

VERY 
DANGEROUS 

MODERATELY 
DANGEROUS 

• 
LITTLE 
DANGER 

• 
SAFE 



6. Electrolysis. Using this diagram of electrolysis setup; S 
add as much sodium sulfate as will dissolve in a glass of cold water.! 
(Sodium sulfate is much safer than the sulfuric acid usually recom- | 
mended for this experiment.) If possible, secure stainless steel j 
knife blades as substitutes for the carbon rods. With the current ! 
on, you will notice that gas bubbles up twice as fast in the tube 

I connected to the minus battery terminal (edge of battery) as it 
•rises in the tube connected to the positive terminal (center of j 
; battery). The electrode connected to the negative terminal generates : 
| hydrogen, while that connected to the positive terminal generates ; 

oxygen. To test for oxygen, light one end of a slender wooden stick : 

or swab stick; then blow out the flame. 
While the tip is still glowing, put 
it into the tube where oxygen has been 
collected. Pure oxygen will make 
the glowing tip burst into flame. 

To test for hydrogen, plug 
the mouth of the tube under water 
with your thumb. Remove the in
verted tube. Hold a match near 
the tube mouth as you remove your 
thumb. The small "pop" is the 
typical hydrogen explosion. 
is no hazard involved. 

r\ r\ 

* 

) 
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EXTREMELY 
DANGEROUS 

VERY 
DANGEROUS 

MODERATELY 
DANGEROUS 

• 
LITTLE 
DANGER 

SAFE 

7. Gas and air. Punch a hole in the lower side of a 
coffee can which has a tight-fitting cover. The hole should be 
large enough for a rubber tube to fit in snugly. Now punch a 
smaller hole in the cover of the can. Connect one end of the 
rubber tubing to a gas supply. Place the other end of the tubing 
inside the hole at the side of the can. Turn on the gas and let 
the gas come into the can until you are sure gas has displaced the 
air inside the can;' then light the gas escaping through the hole in 
the can cover. Now turn off the gas and remove the tubing. The 
escaping gas burns quietly at first while fresh air is coming in 
the hole at the side of the can. Soon the combination of gas and 
air reaches the proportions of an explosive mixture. At this 
point there is an explosion and the cover blows off. (CAUTION: 
This experiment' should be shielded with fish net, screening, or 
wire gauz,e, and the-children should stand well away.) ' . 

r: lj o • c 
EXTREMELY VERY MODERATELY LITTLE SAFE 
DANGEROUS DANGEROUS DANGEROUS DANGER 



W. Examine blood. Wash your hands thoroughly and then 
rub a piece of cotton dipped in alcohol over one fingertip. 
Prick the fingertip with a sterilized needle and squeeze out a 
drop of blood. Press the blood against a clean microscope 
slide and cover with a cover glass. Observe the blood under 
the high power of a microscope. 

• • • • • 
EXTREMELY VERY MODERATELY LITTLE SAFE 
DANGEROUS DANGEROUS DANGEROUS DANGER 

9. Volcano. Invert a flower pot and cover it with 
modeling clay to make a volcanic cone. In the crater insert a 
small porcelain evaporation dish or a small frozen fruit-juice 
can, whose sides have been cut down with tin snips so that the 
can is only V/z to 2 inches high. Surround the can completely 
with clay. 

Pour 1 tablespoon of ammonium dichromate into the 
crater. Cut a strip of magnesium ribbon 3 inches long and 
place it upright into the ammonium dichromate so that one end 
is in the chemical and the other end extends above the crater. 
Now apply lighted wooden matches repeatedly (and patiently) 
until the magnesium ribbon catches on fire. If the magnesium 
ribbon is unavailable, put 10 drops of lighter fluid or 
alcohol on the ammonium dichromate crystals and apply a 
lighted match. The magnesium burns with a hot, white flame 
and sets off a rapid chemical reaction in which the ammonium 
dichromate decomposes* The "volcano" erupts, sparks shoot up 
into the air, and a green fluffy material (representing lava) 
is formed. If the room is shaded or in semidarkness, the 
effect will be more pronounced. 

• • • • 
EXTREMELY VERY MODERATELY LITTLE SAFE 
DANGEROUS DANGEROUS DANGEROUS DANGER 

10. Two gases form a solid. Fasten a small wad of 
cotton or paper toweling to one end of each of two paper 
clips or pipe cleaners. Dip one wad in dilute hydrochloric 
acid, the other wad in ammonia (ammonium hydroxide). Hang 
the clips or wires on opposite sides of a glass. A white 
cloud of ammonium chloride should form and eventually 
deposit a visible salt on the inside of the glass. 

• • • • n 
EXTREMELY VERY MODERATELY LITTLE SAFE 
DANGEROUS DANGEROUS DANGEROUS DANGER 
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11. Chlorophyll. 
(1) Use a coleus leaf. 
(2) Note the coloration. 
(3) Place the leaf in boiling water. In a few 

minutes, the red pigment will be extracted from the leaf. Now 
the green areas of the leaf previously hidden by the red pigment 
are revealed. Notice the nongreen, or white, area of the leaf. 
This white area does not contain chlorophyll. 

(4) Boil some alcohol on a hot plate. Drop the 
leaf from which the red pigment has been previously extracted 
into the boiling alcohol. Chlorophyll is soluble in boiling 
alcohol, and in a few minutes the chlorophyll will be extracted 
from the leaf. Note that the leaf has become completely white. 
Remove it from the alcohol. 

(5) Now test for the presence of starch in the 
completely white coleus leaf. Use an iodine solution. Drop 
the iodine solution all over the leaf. Note that the leaf turns 
black only in the areas in which the chlorophyll originally 
occurred. The black area indicates the presence of starch. 

• • • • • 

EXTREMELY VERY MODERATELY LITTLE SAFE 
DANGEROUS DANGEROUS DANGEROUS DANGER 

12. Volatile liquids—Solvents. With a medicine dropper 
place the same number of drops of such solvents as kerosene, 
turpentine, nail polish remover, alcohol, and white gas in the 
centers of squares of blotting paper. Compare the speeds of 
evaporation of various chemicals. Be sure to have windows open 
and no flame in the room (relate speed of evaporation to danger 
of explosive mixtures). 

The question of safety in the choice of 'cleaning solvents 
may arise. Place a teaspoon of carbon tetrachloride cleaner in a 
metal jar top or painting dish. Try igniting with a match. Taking 
necessary precautions, repeat using only a drop or two of a 
flammable naptha-type cleaner. Such experiments may motivate 
careful reading and comparison of labels of many other chemicals 
used around the house, for example, insecticides which, because 
of their base, should not be sprayed near open fires or hot 
surfaces. 

• • • ' • • 
EXTREMELY VERY MODERATELY LITTLE SAFE 
DANGEROUS DANGEROUS DANGEROUS DANGER 



1J. Equilibrium. Materials needed: water glass,. 
3x5 card, mercury, string. Cover the water glass with the card. 
Place a drop of mercury on the card 
in a position near the center of 
the glass. Tap the card with 
enough force to quickly move it 
off the glass. Observe the 
effect on the mercury. Does a 
change in the speed at which 
you move the card change the 
effect on the mercury? 

Attach a string to the 
card. Place the mercury on 
a black dot near the center 
of the card. Pull the card 
across a long table increasing 
its speed as you pull, but 
keeping the mercury in its 
position. Stop the card 
suddenly. Observe the effect 
on the mercury. How do you 
explain the results you 
observed? 

• • • 
EXTREMELY VERY MODERATELY LITTLE SAFE 
DANGEROUS DANGEROUS DANGEROUS DANGER 

Ik. Flash explosion. Put some kerosene in an atomizer and 
spray the kerosene across a candle flame. (Exercise caution.) The 
atomizer breaks the kerosene into many tiny particles which burn 
with an explosive flash. Keep children back. 

• • • • • 
EXTREMELY VERY . MODERATELY LITTLE SAFE 
DANGEROUS DANGEROUS DANGEROUS DANGER 

15. Soluble or insoluble. Add a few drops of oil to a test 
tube containing water. The oil will float on top of the water. 
Shake the test tube vigorously. Although the oil may break up into 
small drops, the drops will reassemble and the oil will continue to 
float undissolved on top of the water. Repeat the experiment, using 
carbon tetrachloride instead of water. This time the oil will' be 
dissolved. 

n o • • • 
EXTREMELY VERY MODERATELY LITTLE SAFE 
DANGEROUS DANGEROUS DANGEROUS DANGER 

• • 



79 

16, Preparing oxygen. Using common y/o peroxide from the 
drugstore provides a safe and easy way to separate the element 
oxygen from some of its compounds. ..The formula of peroxide, 
indicates that each molecule contains one more atom of oxygen 
than does a molecule of water, H^O. To extract this extra 
oxygen, drop iron rust into a test tube or pill bottle of 
peroxide. Lower the container into hot water. Oxygen bubbles 
should be released from peroxide. 

Pour peroxide on a cookie sheet or other sheet of metal. 
Watch oxygen bubbles form. To test (again) for oxygen, lower a 
glowing, not flaming, match or splint into the air space above 
the warmed peroxide in a tube. The glowing wood should rekindle 
into a flame. 

• O • • • 
EXTREMELY VERY MODERATELY LITTLE SAFE 
DANGEROUS DANGEROUS DANGEROUS DANGER 

j 17. Making soap. It is generally very easy for a class to 
;collect enough bacon grease and other fats to make a batch of soap. 

To wash the grease, melt and strain into a kettle with 2-3 
quarts of water. Bring to a boil, stirring frequently, cool until 
you can lift off the fat. Repeat once or twice more. This removes 
salt and other sediments. 

Select only enamel ware, crockery, or iron vessels of about 
2 gallons capacity. Aluminum is not recommended. Use a wooden or 
stainless steel tablespoon or stick for stirring. 

Place the container on the ground and let the children 
watch the process from a standing position. This obviates any risk 
of their being splattered by the lye as you pour the contents of a 
can very slowly into 2 pints of cold water. Stir until all is 
dissolved. You may wish to use rubber gloves and apron for extra 
safety. The solution becomes very hot because of the reaction 
between the sodium hydroxide and water. 

• • • • • 
EXTREMELY VERY MODERATELY LITTLE SAFE 
DANGEROUS DANGEROUS DANGEROUS DANGER 

18. Wet cell. Connect a strip of copper and a strip of 
zinc to a compass-galvanometer. Place the metal strips (they 
should not touch) into a solution of dilute sulfuric acid. Will 
your electric cell light a flashlight bulb? 

• • • • • 
EXTREMELY VERY MODERATELY LITTLE SAFE 
DANGEROUS DANGEROUS DANGEROUS DANGER 
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19- States of matter. Materials needed: sulfur, test' 
tubes, 4 corks for test tubes, water, potassium permanganate, 
copper sulfate, or food coloring. 

Burn a very small amount of sulfur in a test tube. Close 
the tube with a cork. Breathe as few of these fumes as possible. 
Place a cork in another of the test tubes. Fill the other two 
test tubes with water. To one, add food coloring or other 
material, such as named above, to produce a brightly colored 
solution. Place a cork in each of these completely filled test 
tubes. Observe each test tube carefully. 

• • • • • 
EXTREMELY VERY MODERATELY LITTLE SAFE 
DANGEROUS DANGEROUS DANGEROUS DANGER 

20. The effect of the amount of oxygen on burning. 
Prepare some pure oxygen by pouring some hydrogen peroxide into a 
large tumbler or glass jar. Add about a teaspoon of manganese 
dioxide and then cover the top of the jar with an index card or 
piece of cardboard. The hydrogen peroxide will decompose, bubbling 
vigorously, to produce oxygen. (If manganese dioxide is unavail
able, use sodium bicarbonate instead. However, it will now take 
longer for the peroxide to decompose.) 

Untwist one end of a piece of picture wire and hold this 
untwisted end in a flame until the wire begins to glow. Then 
quickly insert the glowing wire into the jar of pure oxygen. The 
wire will burn like a Fourth of July sparkler in the pure oxygen. 

• n • • • 
EXTREMELY . VERY MODERATELY LITTLE SAFE 
DANGEROUS DANGEROUS DANGEROUS DANGER 

21. Components. Materials needed: sodium peroxide, test 
tubes, wood splints, and water. With your teacher's help, prepare 
oxygen and observe some of its properties. Add a small amount of 
water to a half teaspoonful of sodium peroxide. Observe the re
action. Insert a glowing splint into the tube. What happens? 
What color is the oxygen? Is it more dense or less dense than 
air? (CAUTION: Do not touch sodium peroxide.) 

n • • • • 
EXTREMELY VERY MODERATELY LITTLE SAFE 
DANGEROUS DANGEROUS DANGEROUS DANGER 
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22. Fine powder can. Cut or punch a round hole at one 
end of a large metal can that has a tight fitting cover. Put a 
funnel into the hole from the inside. Attach a^rubber tube to the 
end of the funnel where it comes out of the can. Set a candle at 
the other side of the can. Tilt the funnel so that it is aimed at 
the candle wick. Place a small wad of cotton in the bottom of the 
funnel and then add a teaspoon of lycopodium powder (or fine dry 
cornstarch). Now attach the other end of the rubber tube to a 
bicycle pump or use your breath. Light the candle and put the can 
cover on securely. Blow a blast of air sharply into the can. The 
powder, now a cloud of dust, is kindled by the candle flame, 
burning explosively. The resultant, sudden heating of the air, 
and production of gases blow the cover up into the air. (CAUTION: 
When doing this experiment, be sure to have the children stand 
back.) The tin cover flies straight up, and it is therefore 
wise not to perform the demonstration under a light fixture. 

• • • • • 
EXTREMELY VERY MODERATELY LITTLE SAFE 
DANGEROUS DANGEROUS DANGEROUS DANGER 

Please take an additional moment to place a check mark 
by the number of any activity in the preceding which you have 
witnessed or used in the classroom in your teaching career. 
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22. Fine powder can. Cut or punch a round hole at one 
end of a large metal can that has a tight fitting cover. Put a 
funnel into the hole from the inside. Attach a rubber tube to the 
end of the funnel where it comes out of the can. Set a candle at 
the other side of the can. Tilt the funnel so that it is aimed at 
the candle wick. Place a small wad of cotton in the bottom of the 
funnel and then add a teaspoon of lycopodium powder (or fine dry 
cornstarch). Now attach the other end of the rubber tube to a 
bicycle pump or use your breath. Light the candle and put the can 
cover on securely. Blow a blast of air sharply into the can. The 
powder, now a cloud of dust, is kindled by the candle flame, 
burning explosively. The resultant, sudden heating of the air, 
and production of gases blow the cover up into the air. (CAUTION: 
When doing this experiment, be sure to have the children stand 
back.) The tin cover flies straight up, and it is therefore 
wise not to perform the demonstration, under a light fixture. 

• • • • • 
EXTREMELY VERY MODERATELY LITTLE SAFE 
DANGEROUS DANGEROUS DANGEROUS DANGER 

Thank you for completing this questionnaire. Your 
comments are invited. 
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February 2^, 19&9 

This is a request for your assistance. Enclosed is a question
naire, which will take only a few minutes to complete. 

This questionnaire is part of a study to determine under
standings of safety in the teaching of fourth, fifth, and sixth grade 
elementary school science. It is composed of activities recommended 
in selected textbooks, teacher manuals, and teacher training texts. 
Each activity is to be judged by authors, safety specialists, and 
classroom teachers as to the degree of danger potential. 

The information this study can provide is not now available. 
It is important to have your cooperation in filling in the question
naire thereby providing the essential data needed for the completion 
of this study. You were selected from the list of authors who had 
elementary science textbooks considered for adoption in the state of 
Arizona. The judgments you make, along with those of others similarly 
qualified, will comprise the sample providing insight into authors 
judgment of safety. Your judgment is important so that realistic con
clusions may be drawn. All questionnaires will be treated confiden
tially and your judgments, as your judgments, will.not be shown to or 
discussed with anyone. 

Your promptness in completing and returning this questionnaire 
is important to the speedy completion of this study. I truly appreci
ate your assistance and thank you for your time and consideration. 

Sincerely, 

Charles A. Mann 
Instructor, Science Methods 
Department of Elementary Education 

CAM/jmk 
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February 2k, 1969 

This is a request for your assistance. Enclosed is a question
naire, which will take only a few minutes to complete. 

This questionnaire is part of a study to determine under
standings of safety in the teaching of fourth, fifth, and sixth grade 
elementary school science. It is composed of activities recommended 
in selected textbooks, teacher manuals, and teacher training texts. 
Each activity is to be judged by classroom teachers, authors, and 
safety specialists as to the degree of danger potential. 

The information this study can provide is not now available. 
It is important to have your cooperation in filling in the question
naire thereby providing the essential data needed for the completion 
of this study. You were selected from a list of qualified classroom 
teachers and your judgment, along with others similarly qualified, will 
comprise the sample which is to provide an insight into teacher 
judgment of safety. Your judgment is important so that realistic con
clusions may be drawn. All questionnaires will be treated confiden
tially and your judgments, as your judgments, will not be shown to or 
discussed with anyone. 

Your promptness in completing and returning this questionnaire 
is important to the speedy completion of this study. I truly appreci
ate your assistance and thank you for your time and consideration. 

Sincerely, 

Charles A. Mann 
Instructor, Science Methods 
Department of Elementary Education 

CAM/jmk 
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February 2b, 19&9 

This is a request for your assistance. Enclosed is a question
naire, which will take only a few minutes to complete. 

This questionnaire is part of a study to determine under
standings of safety in the teaching of fourth, fifth, and sixth grade 
elementary school- science. It is composed of activities recommended 
in selected textbooks, teacher manuals, and teacher training texts. 
Each activity is to be judged by safety specialists, authors, and 
classroom teachers as to the degree of danger potential. 

The information this study can provide is not now available. 
It is important -fco the completion of this study to have your coopera
tion in filling in the questionnaire thereby providing the essential 
data needed for the completion of this study. You were selected from 
a list of safety specialists recommended by one or more national 
organizations involved or interested in safety; these included the 
American Society of Safety Engineers, the National Safety Council, the 
National Commission on Safety Education of the National Education 
Association, the American Chemical Society, and the National Science 
Teachers Association, The judgments you make, as-well as those of 
others similarly qualified, will comprise the sample providing insight 
into safe practices in teaching activities. Your judgment is important 
so that realistic conclusions may be drawn. All questionnaires will be 
treated confidentially and your judgments, as your judgments, will not 
be shown to or discussed with anyone. 

Your promptness in completing and returning this questionnaire 
is important to the speedy completion of this study. I truly appreci
ate your assistance and thank you for your time and consideration. 

Sincerely, 

CAM/jmk 

Charles A. Mann 
Instructor, Science Methods 
Department of Elementary Education 
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