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NATIONAL SURVEY OF PLANETARIUM DIRECTORS OPERATING

PUBLIC-SCHOOL-OWNED PLANETARIA

Robert J. Hitt Jr.

ABSTRACT

This is a descriptive quantitative study of public-school-owned and operated

planetarium facilities across the United States.  A random sample of 210 planetarium

directors was selected, and 131 were used in the data analysis to benchmark current

practices involving public school planetaria in five domains: (1) the job of planetarium

director, (2) the curriculum used in public school planetaria, (3) the organization of the

planetarium, (4) the facility, and (5) the directors.   

Data were collected over a 10-week period in the spring of 1999 with a mail

survey containing 72 questions.  Frequency counts, percentages, means, and standard

deviations were used to report the descriptive data. Results and conclusions are

organized around each of the five domains.

The major conclusion is that planetaria in the nation’s public school systems are

not in the educational mainstream as much as they were 20 years ago.  Although some

facilities appear to be well maintained and have added automation and new video

equipment, a majority of the facilities are not properly maintained or supported by

school administrators.



School-Owned Planetaria iii

DEDICATION

To: My Mother and Father who always stressed the importance of a college education.



School-Owned Planetaria iv

ACKNOWLEDGMENTS

Completing this dissertation was not an individual act.  I would like to thank

many people for their support in helping me complete this challenging but wonderful

project:

 The faculty of Virginia Tech are the first I would like to extend my sincere

appreciation and thanks.  Without their support and help this dissertation would not

have been possible.  In each class taken, the faculty offered encouragement and expert

advise.  I would like to acknowledge Dr. Bob Richards for his insight in my abilities to

do the work and for allowing me to enter the doctoral program.  I would like to

acknowledge Dr. Mary Yakimowski for her research training, encouragement, and

support.  I would like to acknowledge my committee members, Dr. Dan Graves, Dr.

Jennifer Sughrue, Dr. Stephen Parson, and Dr. Glen Earthman for their advise and

friendly guidance in this study.  

I am convinced that this dissertation would not have been completed without the

support and help of my advisor, Dr. David Parks.  I owe him more than any words can

convey.  I thank him for his constant “edits” and “re-writes” which helped make my

study stronger and better.  His dedication to my study and his diligent work will

always be remembered with the warmest appreciation.

Lastly, I would like to thank my loving family and friends, and my study group

(LyVonna, Ella, Pat, and Sam) for sticking together throughout this project.  Everyone

encouraged me and offered to help.  I thank you all.



School-Owned Planetaria v

TABLE OF CONTENTS

CHAPTER I  INTRODUCTION . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   1

     Conceptual Context . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4
     
     Purpose and Significance of the Study  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10
      
     Research Questions   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  11

     Definitions of Terms. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  12

     Limitations   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16

CHAPTER II REVIEW OF THE LITERATURE  . . . . . . . . . . . . . . . . . . . . . . . .  17
   
     A Short History of the Use of Planetaria in Instruction. . . . . . . . . . . . . . . . . . . . .  19

     National Studies on Planetarium Education  . . . . . . . . . . . . . . . . . . . . . . . . . . 21
    
     Planetaria Today . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  33
     
     Current Research  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  44

     Summary of the Review of Literature . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 48

CHAPTER III METHODOLOGY . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50
    
     Population and Sample . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  50

     Data Collection . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  51
       
     Analysis of Early Versus Late Returns  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  51

         Development of the Questionnaire  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  52

         Content Validity of the Questionnaire . . . . . . . . . . . . . . . . .  . . . . . . . . . . .      55



School-Owned Planetaria vi

   
         Reliability of the Questionnaire  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 56

         Scoring the Questionnaire . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  56

         Distribution and Return of the Questionnaire  . . . . . . . . . . . . . . . . . . . . . . .57
     
 Data Organization and Analysis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 58

CHAPTER IV  RESULTS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  59

      Descriptive Data for the Five Domains in the Survey . . . . . . . . . . . . . . . . . . .  59

      The Job of the Planetarium Director  . . . . . . . . . . . . . . . . . . . . . . . . . . . .   59

Components of the Job . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 60

Job Tasks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 62

Skills Needed to Do the Job . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 62

Planetarium Use and Curriculum . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 67

Planetarium Use . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 67

Curriculum Topics . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 71

Organization and Development of Curriculum and Instruction in  
Planetaria . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 75

Teaching Environment of Planetaria . . . . . . . . . . . . . . . . . . . . . . . . . . . 78

Teaching Purpose of Planetaria . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 78

Teaching Strategies in Planetaria . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 79

Opinions of Planetarium Directors About Instruction in Planetaria . . . . . . . 78



School-Owned Planetaria vii

The Organizational Structure of Planetaria . . . . . . . . . . . . . . . . . . . . . . . . . 79

Classification of Planetarium Directors . . . . . . . . . . . . . . . . . . . . . . . . . 79

Titles of Planetarium Directors . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 82

Certification of Planetarium Directors . . . . . . . . . . . . . . . . . . . . . . . . . . 82

Supervision of Planetarium Directors . . . . . . . . . . . . . . . . . . . . . . . . . . 82

Main Policy-Making Body . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 86

Loose Coupling . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 86

           Planetarium Facilities . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 86

     Location and Use of Planetaria . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 86

Size and Socioeconomic Status of School Districts with Planetaria . . . . 89

Recommended Dome Size and Number of Seats . . . . . . . . . . . . . . . . . . 89

Year of Construction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 93

Planetarium Funding . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 93

Equipment . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 93

Manufacturer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 97

Community and College Use . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 97

           Planetarium Directors . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 100

CHAPTER V CONCLUSIONS, DISCUSSION, IMPLICATIONS FOR 
      PRACTICE, AND RECOMMENDATIONS FOR

      FUTURE RESEARCH . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 102



School-Owned Planetaria viii

Conclusions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 102

The Work of Directors . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 103

Teaching in a Planetarium . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 104

  Curriculum in Planetaria . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 105

State-Mandated Curriculum . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 106

Grade Levels that Use the Planetarium . . . . . . . . . . . . . . . . . . . . . . . . 106

Number of Visits Per Year . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 106

Curriculum Topics . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 107

Organizational Structure of Planetaria . . . . . . . . . . . . . . . . . . . . . . . . . . . . 107

Classification of Directors . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 107

Supervision of the Planetarium . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 108

The Planetarium Facility . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 108

Funding of Facilities . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 109

Location of Facilities . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 109

Facility Size . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 110

Community Use of Facilities . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 110

     Discussion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 111

Return Rate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 111

The Marginality of Planetaria . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 111



School-Owned Planetaria ix

The Planetarium as an Instructional Tool . . . . . . . . . . . . . . . . . . . . . . . . . . 112

Planetarium Curriculum . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 113

Grade-Level Usage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 113

Planetarium Facilities . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 114

The Director . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 115

 Implications for Practice . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 116

Recommendations for Future Research . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 119

REFERENCES . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 122

APPENDIXES . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 132

Appendix A Data for Early Versus Late Return Analysis, N = 86 . . . . . . . . . . . 132

Appendix B  Brainstorming Items for the Development of the National Survey 
of Planetarium Directors Operating Public-School-Owned

Planetaria in the United States . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 142

     Appendix C Final Questions Selected for the Planetarium Survey . . . . . . . . . 149

     Appendix D Content Validation Instrument for the National Survey of
                       Planetarium Directors Operating Public-School-Owned

Planetaria in the United States . . . . . . . . . . . . . . . . . . . . . . . . . . 155

Appendix E   SPSS Results of Content Validity Study for the Planetarium
                     Questionnaire . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 166

VITA . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 175



School-Owned Planetaria x

LIST OF TABLES

Table        Page

1.   Definitions of Terms   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13

2.   Pretest Differences Among Three Instructional Treatment Groups on Content      

      Knowledge of Astronomy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 28

3.   Posttest Differences Among Three Instructional Treatment Groups on Content

      Knowledge of Astronomy  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 29

4.   A Comparison of Letter Grades for Planetarium Students and Classroom          

 Students . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 36

5.   Correlated t-test on Gains in Knowledge of Astronomical Topics for a 

Participatory Planetarium Program in Five States . . . . . . . . . . . . . . . . . . . . . . . . 40

6.   Correlated t-test on Gains in Knowledge of Astronomical Topics for a Star 

Show Planetarium Program in Five States . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 41

7.   Correlated t-test on Pretest and Posttest Attitude Toward Astronomy Scores

 for the Participatory Planetarium Program in Five States . . . . . . . . . . . . . . . . . . 42

8.   Correlated t-test on Pretest and Posttest Attitude Toward Astronomy Scores 

for the Star Show Planetarium Program in Five States . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  43

9.   Duties of Planetarium Directors in Public-School-Owned Planetaria

      In the United States, N = 131 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 61

10.  Other Assigned Job Duties of Planetarium Directors of Public-School-Owned

       Planetaria in the Unites States, N = 131. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 63

11.  Job Tasks that Directors of Public-School-Owned Planetaria in the 

       United States Perform, N = 131  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  65



School-Owned Planetaria xi

Table    Page

12.  Job Tasks on Which Directors of Public-School-Owned Planetaria in the

       United States Spend the Most Time, N = 131  . . . . . . . . . . . . . . . . . . . . . . . . 66

13.  Job Skills Directors of Public-School-Owned Planetaria in the United States      

       Consider Most Important, N = 131  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 68

14.  The Single Job Skill on Which Directors of Public-School-Owned

 Planetaria Spend the Most Time, N = 131 . . . . . . . . . . . . . . . . . . . . . . . . . . . 69

15.  Grade Levels that Use Public-School-Owned Planetaria in the

United States, N = 131 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 70

16.  Number of Visits Per Year for Each Grade Level That Uses 

Public-School-Owned Planetaria in the United States, N = 131. . . . . . . . . . 72

17.  Main Topics Used in Grade Levels One Through Six in Public-School-Owned

Planetaria in the Unites States, N = 131  . . . . . . . . . . . . . . . . . . . . . . . . . . . . 73

18.  Main Curriculum Topics in Public-School-Owned Planetaria in the

United States for Grades 1 - 6, N = 131 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 76

19.  Director’s Responses to Survey Questions About the Curriculum and      

       Instruction in Public-School-Owned Planetaria in the

United States, N = 131 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 77

20.  Planetarium Directors’ Opinions on the Teaching Environment,

the Teaching Purpose, and Effective Teaching Strategies in

Public-School-Owned Planetaria in the United States, N = 131 . . . . . . . . . .  80

21.  Job Classifications of Planetarium Directors in the United States, N = 131 . .   . 81

22.  Titles of Directors Working in Public-School-Owned Planetaria in the

United States, N = 131 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 83



School-Owned Planetaria xii

Table Page

23.  Certification of Directors Operating Public-School-Owned Planetaria

in the United States, N = 131  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  84

24.  Titles of Immediate Supervisors of Directors of Public-School-Owned 

        Planetaria in the United States, N = 131 . . . . . . . . . . . . . . . . . . . . . . . . . . . . 85

25.  Main Policy-Making Body for Public-School-Owned Planetaria in the

        United States, N = 131  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   87

26.  Organizational Characteristics of Public-School-Owned Planetaria in the

United States, N = 131 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 88

27.  Characteristics of the Facilities of Public-School-Owned Planetarium 

in the United States, N = 131 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 90

28.  Directors’ Opinions About the Location and Use of Public-School-Owned

Planetaria in the United States, N = 131 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 91

29.  Descriptive Data on District Size, District Socioeconomic Status,

and Number of Seats in Public-School-Owned Planetaria 

in the United States, N = 131 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 92

30.  Directors’ Responses to Survey Questions on Seating and Dome Size for 

Public-School-Owned Planetaria in the United States, N = 131   . . . . . . . . . 94

31.  Descriptive Data on Year Public-School-Owned Planetaria First Opened

in the United States, N = 131 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 95

32.  Descriptive Data on Funding Sources of Public-School-Owned Planetaria

in the United States, N = 131 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 96

33.  Equipment and Technology in Public-School-Owned Planetaria in the

United States, N = 131 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 98 



School-Owned Planetaria xiii

Table Page

34.  Community Use of Public-School-Owned Planetaria in the

United States, N = 131 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 99

35.  Characteristics of Directors of Public-School-Owned Planetaria in the

United States, N = 131 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 101

A1   Chi-Square Analysis of Early Versus Late Respondents on 
      Selected Questions in the National Survey of Planetarium Directors

Operating Public-School-Owned Planetaria, N = 86 . . . . . . . . . . . . . . . . . . . . 131

A2   Early Versus Late Response t-test for Selected Questions in the
      National Survey of Planetarium Directors Operating
        Public-School-Owned Planetaria, N = 86 . . . . . . . . . . . . . . . . . . . . . . . . . . . 133

A3   Comparison of Early and Late Response Frequencies on Selected
   Questions in the National Survey of Planetarium Directors Operating

Public-School-Owned Planetaria, N = 86 . . . . . . . . . . . . . . . . . . . . . . . . . . . 134

A4   Comparison of Early and Late Response Frequencies on Grade-Level
Use of Public-School-Owned Planetaria in the United States, N = 86 . . . . . . 137

A5   Comparison of Early and Late Response Frequencies on Directors’
Official Titles as Reported in the National Survey of Planetarium
Directors Operating Public-School-Owned Planetaria, N = 86 . . . . . . . . . . . 138

A6   Comparison of Early and Late Response Frequencies on Immediate
Supervisors of Directors Operating Public-School-Owned Planetaria
I n the United States, N = 86 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 139

A7   Comparison of Early and Late Response Frequencies on Main
        Policy-Making Body of Public-School-Owned Planetaria in

the United States, N = 86 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 140



School-Owned Planetaria xiv

LIST OF FIGURES

Figure 1.  Organizational chart for the national study of public-school-owned

                 planetaria . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8

Figure 2.  Conceptual model of the variables investigated in the national study

                 of public-school-owned planetaria . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9


