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An Exploratory Study of Project Lead the Way Secondary
Engineering Educators’ Self-Efficacy

Brent D. Holt

Abstract

Researchers find that teacher self-efficacy influences student performance and student academic
interest (Anderson, Green & Loewen, 1988; Ross, 1992; Ashton & Webb, 1986; Woolfolk &
Hoy, 1990; and Muijs & Reynolds, 2001) and that prior teaching and teacher preparation
experiences influence teacher self-efficacy (Preito & Altmaier, 1994). Since the late 1990s, a
significant number of teachers have been drafted to teach engineering content in secondary
schools across America (NAE & NRC, 2009). Given that none of those teachers were
specifically prepared for that task in pre-service secondary engineering teaching licensure
programs, some—or perhaps even many—of these new secondary engineering educators might
be experiencing low teacher self-efficacy, which research suggests would lead to relatively
ineffective secondary engineering teaching. Thus, the purpose of this study was to investigate
experiences/factors that might influence secondary engineering teachers’ self-efficacy, to inform
those who are developing new pre- and in-service secondary engineering teacher preparation
programs, and educational administrators / policy-makers. The population of Project Lead the
Way (PLTW) secondary engineering teachers across the U.S. was invited to participate in this
study. PLTW offers the best-known secondary engineering curriculum in the U.S. It features
robust linkages/articulation agreements with post-secondary engineering programs (McVearry,
2003). The data for this study were obtained by administering the Teachers’ Self- Efficacy Belief
System-Self (TEBS-S) instrument (Dellinger, Bobbett, Oliver, & Ellett, 2008) and a demographic
instrument developed by the researcher. The following factors had a statistically significant
influence on teacher self-efficacy: pre-PLTW teaching experience, PLTW teaching experience,
post-secondary course hours completed, teacher licensure process, and current and past teaching
schedules. Implications of these findings may be used by administrators and educators who are
actively involved in recruiting, selecting and preparing secondary engineering educators.

www.manaraa.com



il

Acknowledgements

"If I have the belief that I can do it, I shall surely acquire the capacity
to do it even if I may not have it at the beginning."
~ Mahatma Gandhi ~

I truly believe that the individuals I have met during my journey through life were placed there
for a reason and these individuals have added substance and meaning to my life. I would like to
take time to say thanks to the key individuals that have added so much to my journey as well as
helped with the preparation of this dissertation.

I am indebted to several individuals for their support towards the completion of my doctoral
program. First and foremost, I wish to thank my advisor, Dr. Mark Sanders, for his insightful
advice and support during the conduct of this study, as well as for his interest in the subject area.
You have no idea how helpful your advice and ideas have been to me. You are not only my
mentor, but a great friend. I also want to acknowledge Dr. John Wells and thank him for teaching
a class in STEM research which led me to my dissertation topic. Your support and advice has
always been appreciated. My two other committee members, Dr. Brenda Brand and Dr. Tom
Williams, the wisdom and advice you shared with me during my prospectus exam helped me so
much in this endeavor.

I also want to thank the Project Lead the Way organization for allowing me to have access to
their PLTW teacher database. Without their assistance, this research study would have never
taken place. I want to especially thank Jason Taylor from Project Lead the Way. You went
beyond your responsibilities in assisting me in sending out initial and follow up e-mails to
participants to assure that I received an adequate number of responses.

As I think back in time to the one individual who inspired me when I was young to believe in
myself, who gave me great confidence, who completely changed my life, it would have to be
Gene “Mean Gene” Chambers. You will never know of the inspiration that you gave. Sitting me
down and informing me of my short comings, and telling me I could do much better and then to
take a chance by making me your student assistant, led me to believe in myself, which is the
greatest gift anyone has ever given me. Words of thanks can never describe the gratitude I have
for you. To my two sons, Logan and Sam, a father could never be blessed more than I have by
having you, two fine young men in my life. You have brought me so much joy and so much
laughter in my life. I could never ask for two finer sons. Your encouragement in this endeavor
has always been appreciated. I hope my efforts can inspire you to always further your education.
Nothing in my life will be more satisfying than watching you grow up and pursue your passions
of life. To my parents, how could anyone ask for greater parents than you have been to me? You
have continually encouraged me and believed in me and given me support whenever [ have
needed it. You will never know the love I have for you as well as my lasting admiration. Last but
not least, to Cheryl, my wife, I thank you for not only accepting me during such a difficult time,
but for helping me to laugh, to love and to be happy in the process. You are everything to me and
will be forever. I am thankful for your unconditional love and undying support and I am
anxiously awaiting the journeys that await us.

www.manaraa.com



v
Dedication
This dissertation has been a very long process and it is hard to thank all those that have helped
along the way; however, I want to dedicate this work to my beautiful wife, Cheryl. When I look

at you, I am always reminded of what a wonderful marriage we have. Not too often do two
people find such happiness. May life take us where the four winds blow!

www.manharaa.com




Table of Contents
Page

ACKNOWICAZEMENTS ... e et e e e 1ii
LD T4 U 1510 ) & N v
LSt OF TaDLES. .. e ettt e ix
|5 o) il 2 T 11 Xvii
Chapter L INtrodUCtION .........itiiii et e e aeae s 1
Statement of Problem.......... ..o 2
Purpose of Study. ..o 4
Significance of the StudY ..ot e 4
Research QUeSTIONS. ... ...ttt e e 5
Assumptions and Limitations ..........c.oouivuiiiiiiiiitiitiit e eiee it eeeeneaas 6
Definitions of TermMS .......oiiii e 7
Chapter II: Literature ReVIEW . ......o.uiiriiiii i e e eaens 8
Theoretical Perspective of Self-Efficacy ... 8
Rotter’s Social Learning Theory..........ooviiiiiiiiiiiiiiiii e 8

Rotter’s Locus of Control Theory.........c..coviiiiiiiiiiiiiiiiiiiine 9

Bandura’s Social Cognitive Theory............oooviiiiiiiiiiiii i 10

Triadic Reciprocal DeterminiSm..........oovieiniiiiiiiiiieie i ce e e, 10

Self-Efficacy Theory ......oeiii e e 11

Origins of Self-Efficacy.........ooiiiiii e 11

Defining Self-Efficacy..........ooiiiiiii e 11

Self-Efficacy and Human AZEeNCY.......ccccvevviiiirciiieiiiieeieeeiieeeee e 11

Sources of Self-Efficacy........oouiiuiiiiii e 12

Characteristics of Self-Efficacy............ccooiiiiiiiiiiiii e 13

Teacher Self-Efficacy ........cooiiiiiii e 14

The Origin of Teacher Self-Efficacy...........c..cooiiiiiiiiiiii 14

The Concept of Teacher Self-Efficacy.............ccooiiiiiiiiiiiiiiii 15

Predictors of Teacher Self-Efficacy...........c..cooiiiiiiiiiiiiiii 15

Pedagogical Knowledge Relating to Teacher Self-Efficacy....................... 16

Pedagogical Beliefs Relating to Teacher Self-Efficacy............c....c.ooni 16

Teacher Self-Efficacy and Student Engagement ..................cccoooeiinnen. 17

Teacher Self-Efficacy and Individual Differences............c..cccoooiiiiiiini. 17

Teacher Self-Efficacy and a Positive Classroom Climate.......................... 18

Self-Efficacy and Motivation... . 18

Teacher Self-Efficacy and Student Achlevement .................................. 19

The Influence of Collective Efficacy... e 21

Variations in Teacher’s Self-Efficacy Over Tlme ................................... 21

www.manaraa.com



Vi

Changing Teacher Self-Efficacy...........cccoiiiiiiiii e 22

Project Lead the Way.......c.ooiiiiiii e e 23
Chapter III: Method. ..o e e e eaens 25
PartiCIPANES .....oittiet ittt e et e e aera s 25
Research Design. ... ...oouiii i e e e 25
INStrUMENEALION. ... ..ottt e e e 25
Procedure: Pilot StUAY.......cooiiiii e 26
Procedure: Survey AdminiStration. ... ........oueuiiitenteit et 27
D 1 N 21 £ T 27
Research Question ©.........cooouiiiiiiiiiii i e, 27

Research QUestion 2.........coouiiiii i e, 27

Research Question 3..... ..ot e 28

Research QUestion 4.........coouiiiiiii i e e, 28

Chapter IV: Results. ... e, 30
POt StUAY ..o e 30
Gender of PartiCipants ...........cvueiiuiiiiiii e 30

Age Of PartiCiPants .......cc.oouiuiriiniitiii e 30

Years of Teaching EXperience ........c..coovviiiiiiiiiiiiii e, 30
Post-Secondary Degrees Completed 30
Licensure Process... . 30
Chronbach Alpha Coefﬁ01ents 31
Average Time to Complete Pllot Survey 31

Pilot Study FIndings..........ooviiiiii e 31

Content Validity.........oinii i 31
Modifications Resulting from Pilot Study and Content Validity.............. ................. 32
Study ResUILS ... 33
Chronbach Alpha Coefficients.......cc.c.oviiiiiiiii e 33
Research Question 1 .........oiiiiiiiiii i e 33

Gender of PLTW Teachers........coouiiiiiiiiii e, 33

Age Of PLTW Teachers. ......cououiiiiiiieii e, 34

Residence of PLTW Teachers........c.coeiiiiiiiiiiiiiiiiiiiii e, 34

Teaching Experience of PLTW Teachers................cooiiiiiiiiiiiine, 34
School Setting of PLTW Teachers .........cccvviiiiiiiiiiiiiiiieeeeeeee, 35

Additional PLTW Teachers . 35
PLTW Teachers’ Licensure Process .. 36
PLTW Teachers’ Post-Secondary Degrees Completed ................................ 36
PLTW Teachers’ Post-Secondary Degrees in Progress........c.ccceeevveeeveennnee. 37
PLTW Teaching Endorsement by Grade Level ............ccocoviiiniiinnnennen. 37
Post-Secondary Hours Completed ........cooeeiieeiiieniiiecieeee e 38
Research Question 2.......... 40
Decision to Teach PLTW Currlculum 40
Non-PLTW Course Teaching Experlence ................................................... 40
Completion of Student Teaching .........ccccceeeviieeiiiiiiiieeee e, 41

www.manaraa.com



vii

Student Teaching Under a PLTW Mentor..........ccccueevienieeiienieeiieeieeeeeee. 42
Research Question 3...... ..o 42
Grade Level of PLTW COUISES.......ouuiitiiiiiiiiiiiiiiiee et s 42
PLTW Teaching EXPErience.........ccccveeviieiiiieeiiieeciieeeiee e eseeee e e eiaee e 42
Number of Semesters Teaching PLTW Classes.........ccccoeeverieeniienieenieennnenns 43
Sections of Classes Taught During 2010 Fall Semester............cccccceevveennenn. 43
Sections of Classes Taught During 2011 Spring Semester..............cccccuveenee.. 43
Research QUestion 4...... .o e 44
PLTW Certification PrOCESS. ........ccoverieriieriieieniienieeie sttt 44
Hours of PLTW On-Line Support Received per Month.............cccoeveeennnnn. 44
Hours of PLTW On-line Support Provided per Month...........c.cccceevvvennnnen. 44
Hours per Month Discussing PLTW ISSUES......cc.ccovvuiieiiiiieiiieeeiie e 45
Hours per Year Spent with PLTW Partnership Team.........cccccccevveveniennnnne. 45
Chapter V: Summary, Discussion, and Implications ................cccooiiiiiiiiiiiniiiiies e, 46
Summary of StUdY.... ...t 46
Factors and Experiences Found to be Significant .................ccooiiiiiiiiiiiiniiiieee, 46
Discussion and IMpliCatioNS ..........c.iviuiiiiiii i e e e 47
Implications for Selecting Secondary Engineering Educators............cccceeuue.. 48
Implications for Determining Course Load for Secondary Engineering
EdUCALOTS. . ..ot 48
Implications for Professional Development of Secondary Engineering
EdUCALOTS. . ..ot 48
Recommendations for Further Research..................o.o i, 50
Residence of Secondary Engineering Educators...........cccoocvevienienciienieeneenne. 50
Professional Development of Secondary Engineering Educators ...................... 50
Teacher licensure process for Secondary Engineering Educators....................... 50
Longitudinal Study of Secondary Engineering Educators ...........cccceceeveniennnene 50
RETOIONCES ...t e 51
Appendix A: Research Question MatriX .........ooevuiiuiiiiiiiiiiiii e 66
Appendix B: PLTW Demographic SUIVeY .........ovuiiiiiiiiiiiiiiiie e 69
Appendix C: Teacher’s Self-Efficacy Belief System— Self Instrument ..............cccoeneneen. 77
Appendix D: Pilot Study Participant Initial E-mail Survey Invitation................ccceeee. 79
Appendix E: Participant Initial E-mail Survey Invitation................ccooviiviiieniiieneeeeen, 80
Appendix F: Participant Secondary E-mail Survey Invitation ...................coeviieinieeennee. 81
Appendix G: Research TIMEIINe ...........ooiiiiiiiiiiiiieeee e 82

www.manaraa.com



viii
Appendix H: Pilot Study Cronbach Alpha...........c.ooii e, 85

Appendix I: Cronbach Alpha Coefficients............cvuvieiiiiiiiiiii e, 91

Appendix J: Self-efficacy Based on Residence................coooiiiiiiiiiiiiiiiiicnes 99

www.manharaa.com




X

List of Tables

Table H1  Pilot Study: Gender of Participants 85

Table H2  Pilot Study: Age of Participants 85

Table H3  Pilot Study: Years of Teaching Experience 85

Table H4  Pilot Study: Post-Secondary Degrees Completed 85

Table HS  Pilot Study: Licensure Process 86

Table H6  Pilot Study: Cronbach Alpha 86

Table H7  Pilot Study: Cronbach Alpha Coefficient: Accommodating Individual 87
Differences (AID)

Table H8  Pilot Study: Cronbach Alpha Coefficient: Managing Learning Routines 88
(MLR)

Table HO  Pilot Study: Cronbach Alpha Coefficient: Maintaining a Positive Classroom 89
Climate (CC)

Table H10  Pilot Study: Cronbach Alpha Coefficient: Monitoring and Feedback for 90
Learning (MFL)

Table H11  Pilot Study: Average Time to Complete the Survey 90

Table I1 Qualifications of Experienced Professionals 91

Table 12 Content Expert Ratings of Survey Questions for Relevance to Research 92
Questions

Table I3 Content Validity Index of Survey Questions for Relevance to Research 94
Questions

Table 14 Content Expert Ratings of Survey Questions for Clarity 95

Table 15 Content Validity Index of Survey Questions for Clarity 97

Table 16 Study Survey Question Modifications 98

Table J1 Cronbach Alpha 99

Table J2 Cronbach Alpha Coefficient: Accommodating Individual Differences (AID) 99

Table J3 Cronbach Alpha Coefficient: Managing Learning Routines (MLR) 100

Table J4 Cronbach Alpha Coefficient: Maintaining a Positive Classroom Climate 101
€O

Table J5 Cronbach Alpha Coefficient: Monitoring and Feedback for Learning (MFL) 102

Table J6 Frequency Distribution Based on Gender of PLTW Teachers 102

Table J7 Teacher Self-Efficacy Means Based on Gender of PLTW Teachers 103

Table J8 ANOVA for Overall Teacher Self-Efficacy Means Based on Gender of PLTW 103
Teachers

www.manaraa.com



Table J9 Frequency Distribution Based on Ages of PLTW Teachers 103

Table J10  Teacher Self-Efficacy Means Based on Age of PLTW Teachers 104

Table J11  ANOVA for Overall Teacher Self-Efficacy Means Based on Age of PLTW 104
Teachers

Table J12  Frequency Distribution Based on Residence of PLTW Teachers 105

Table J13  Residence of PLTW Teachers. Five States with the Highest Teacher Self- 106
Efficacy Means

Table J14  Residence of PLTW Teachers. Five States with the Lowest Teacher Self- 107
Efficacy Means

Table J15  Self-Efficacy Means Based on Residence of PLTW Teachers 108

Table J16  Frequency Distribution Based on Teaching Experience of PLTW Teachers 113

Table J17  Teacher Self-Efficacy Means Based on Teaching Experience of PLTW 113
Teachers
Table J18  ANOVA for Overall Teacher Self-Efficacy Means Based on Teaching 114

Experience of PLTW Teachers

Table J19  ANOVA for (Monitoring and Feedback for Learning) Teacher Self-Efficacy 114
Means Based on Teaching Experience of PLTW Teachers

Table J20 ANOVA for (Maintaining a Positive Classroom Climate) Teacher Self- 114
Efficacy Means Based on Teaching Experience of PLTW Teachers
Table J21 ~ ANOVA for (Managing Learning Routine) Teacher Self-Efficacy Means 115

Based on Teaching Experience of PLTW Teachers

Table J22  ANOVA for (Accommodating Individual Differences) Teacher Self-Efficacy 115
Means Based on Teaching Experience of PLTW Teachers

Table J23  Frequency Distribution Based on School Setting of PLTW Teachers 115

Table J24  Teacher Self-Efficacy Means Based on School Setting of PLTW Teachers 116

Table J25  ANOVA for Overall Teacher Self-Efficacy Means Based on School Setting of 116
PLTW Teachers

Table J26  Frequency Distribution of Additional PLTW Teachers Employed at Current 116
School

Table J27  Teacher Self-Efficacy Means Based on Additional PLTW Teachers in the 117
School

Table J28  ANOVA for Overall Teacher Self-Efficacy Means Based on Additional PLTW 117
Teachers in the School

Table J29  Frequency Distribution Based on Licensure Process of PLTW Teachers 118
Table J30  Teacher Self-Efficacy Means Based on Licensure Process of PLTW Teachers 118

www.manaraa.com



xi

Table J31  ANOVA for Overall Teacher Self-Efficacy Means Based on Licensure 119
Process of PLTW Teachers

Table J32 ~ ANOVA for (Monitoring and Feedback for Learning) Teacher Self-Efficacy 119
Means Based on Licensure Process of PLTW Teachers

Table J33  ANOVA for (Maintaining a Positive Classroom Climate) Teacher Self- 119
Efficacy Means Based Licensure Process of PLTW Teachers
Table J34 ~ ANOVA for (Managing Learning Routine) Teacher Self-Efficacy Means 119

Based Licensure Process of PLTW Teachers

Table J35  ANOVA for (Accommodating Individual Differences) Teacher Self-Efficacy 120
Means Based Licensure Process of PLTW Teachers

Table J36  Frequency Distribution Based on Post-Secondary Degrees Completed 120

Table J37  Teacher Self-Efficacy Means Based on Completed Bachelor Degrees 122

Table 138  ANOVA for Overall Teacher Self-Efficacy Means Based on Completed 122
Bachelor Degrees

Table J39  Teacher Self-Efficacy Means Based on Completed Master’s Degrees 123

Table J40 ~ ANOVA for Overall Teacher Self-Efficacy Means Based on Based on 124
Completed Master’s Degrees

Table J41  Teacher Self-Efficacy Means Based on PLTW Teacher with a Bachelor’s 124
Degree and a Completed Master’s Degree in Education

Table J42 ~ ANOVA for Overall Teacher Self-Efficacy Means Based on Bachelor’s 125
Degree and a Completed Master’s Degree in Education

Table J43  Teacher Self-Efficacy Means Based on PLTW Teacher with a Bachelor’s 125
Degree and a Completed Master’s Degree in Technology Education

Table J44  ANOVA for Overall Teacher Self-Efficacy Means Based on Bachelor’s 126
Degree and a Completed Master’s Degree in Technology Education

Table J45  Frequency Distribution Based Post-Secondary Degrees in Progress 126

Table J46  Frequency Distribution Based on Teaching Endorsement 128

Table J47  Teacher Self-Efficacy Means Based on Teaching Endorsements 128

Table J48  Frequency Distribution Based on Post-Secondary Hours Completed 129

Table J49  Teacher Self-Efficacy Means Based on Post-Secondary Math Credits Hours 133

Table J50  ANOVA for Overall Teacher Self-Efficacy Means Based on Post-Secondary 133
Math Credits Hours

Table J51  Teacher Self-Efficacy Means Based on Post-Secondary Math Education 134
Credits Hours

Table J52  ANOVA for Overall Teacher Self-Efficacy Means Based on Post-Secondary 134
Math Education Credits Hours

www.manaraa.com



xii

Table J53  Teacher Self-Efficacy Means Based on Post-Secondary Science Credits 135
Hours

Table J54  ANOVA for Overall Teacher Self-Efficacy Means Based on Post-Secondary 135
Science Credits Hours

Table J55  Teacher Self-Efficacy Means Based on Post-Secondary Science Education 136
Credits Hours

Table J56 ~ ANOVA for Overall Teacher Self-Efficacy Means Based on Post-Secondary 136
Science Credits Hours

Table J57  Teacher Self-Efficacy Means Based on Post-Secondary Technology Credits 137
Hours

Table J58  ANOVA for Overall Teacher Self-Efficacy Means Based on Post-Secondary 137
Technology Credits Hours

Table 59  Teacher Self-Efficacy Means Based on Post-Secondary Technology 138
Education Credits Hours

Table J60  ANOVA for Overall Teacher Self-Efficacy Means Based on Post-Secondary 138
Technology Education Credits Hours

Table J61  Teacher Self-Efficacy Means Based on Post-Secondary Engineering Credits 139
Hours

Table J62 ~ ANOVA for Overall Teacher Self-Efficacy Means Based on Post-Secondary 139
Engineering Credits Hours

Table J63  Teacher Self-Efficacy Means Based on Post-Secondary Vocational T&I 140
Education Credits

Table J64 ~ ANOVA for Overall Teacher Self-Efficacy Means Based on Post-Secondary 140
Vocational T&I Education Credits Hours

Table J65  Teacher Self-Efficacy Means Based on Post-Secondary Curriculum and 141
Instruction Credits Hours

Table J66 ~ ANOVA for Overall Teacher Self-Efficacy Means Based on Post-Secondary 141
Curriculum and Instruction Credits Hours

Table J67  Frequency Distribution Based on Decision Maker to Teach PLTW 142
Table J68  Teacher Self-Efficacy Means Based on Decision Maker to Teach PLTW 142

Table J69  ANOVA for Overall Teacher Self-Efficacy Means Based on Decision Maker 142
to Teach PLTW

Table J70  Frequency Distribution Based on Non-PLTW Teaching Experience 143

Table J71  Teacher Self-Efficacy Means Based on Years Mathematics Classes have been 145
Taught

Table J72  ANOVA for Overall Teacher Self-Efficacy Means Based on Years 145

Mathematics Classes have been Taught

www.manaraa.com



xiil

Table J73  Teacher Self-Efficacy Means Based on Years Science Classes have been 146
Taught

Table J74  ANOVA for Overall Teacher Self-Efficacy Means Based on Years Science 146
Classes have been Taught

Table J75  Teacher Self-Efficacy Means Based on Years Technology Education Classes 147
have been Taught

Table J76 ~ ANOVA for Overall Teacher Self-Efficacy Means Based on Years Technology 147
Education Classes have been Taught

Table J77  Teacher Self-Efficacy Means Based on Years Engineering Classes (other than 148
PLTW) have been Taught

Table J78  ANOVA for Overall Teacher Self-Efficacy Means Based on Years 148
Engineering Classes (other than PLTW) have been Taught
Table J79  Teacher Self-Efficacy Means Based on Years of Teaching Vocational T&I 149

Education Classes have been Taught

Table J80  ANOVA for Overall Teacher Self-Efficacy Means Based on Years of Teaching 149
Vocational T&I Education Classes have been Taught

Table J81  Completion of Student Teaching 150

Table J82  Teacher Self-Efficacy Means Based on Completion of Student Teaching 150

Table J83  Student Teaching Under a PLTW Mentor 150

Table J84  Teacher Self-Efficacy Means Based on Student Teaching Under a PLTW 150
Mentor

Table J85  ANOVA for Overall Teacher Self-Efficacy Means Based on Student Teaching 150
Under a PLTW Mentor

Table J86  Frequency Distribution Based on Grade Level of PLTW Courses 151

Table J87  Teacher Self-Efficacy Means Based on Grade Level of PLTW Courses 151

Table J88  Frequency Distribution Based on PLTW Teaching Experience 152

Table J89  Teacher Self-Efficacy Means Based on Years PLTW Teaching Experience 152

Table J90  ANOVA for Overall Teacher Self-Efficacy Means Based on Years PLTW 152
Teaching Experience

Table J91  Frequency Distribution Based on Semesters that PLTW Courses had been 153
Taught

Table J92  Teacher Self-Efficacy Means Based on Semesters that PLTW Courses had 155

been Taught
Table J93  ANOVA for Overall Teacher Self-Efficacy Means Based on Semesters that 157
Gateway to Technology had been Taught

Table J94  ANOVA for Overall Teacher Self-Efficacy Means Based on Semesters that 157
Intro to Engineering Design had been Taught

www.manaraa.com



Table J95

Table J96

Table J97

Table J98

Table J99

Table J100

Table J101

Table J102

Table J103

Table J104

Table J105

Table J106

Table J107

Table J108

Table J109

Table J110

Table J111

Table J112

ANOVA for Overall Teacher Self-Efficacy Means Based on Semesters that
Principles to Engineering had been Taught

ANOVA for Overall Teacher Self-Efficacy Means Based on Semesters that
Digital Electronics had been Taught

ANOVA for Overall Teacher Self-Efficacy Means Based on Semesters that
Computer Integrated Manufacturing had been Taught

ANOVA for Overall Teacher Self-Efficacy Means Based on Semesters that
Civil Engineering and Architecture had been Taught

ANOVA for Overall Teacher Self-Efficacy Means Based on Semesters that
Biotechnical Engineering had been Taught

ANOVA for Overall Teacher Self-Efficacy Means Based on Semesters that
Aerospace Engineering had been Taught

ANOVA for Overall Teacher Self-Efficacy Means Based on Semesters that
Engineering Design and Development had been Taught

Frequency Distribution Based on Sections of Classes Taught during 2010
Fall Semester

Teacher Self-Efficacy Means Based on Sections of Classes Taught during
2010 Fall Semester

ANOVA for Overall Teacher Self-Efficacy Means Based on Sections of
Gateway to Technology Classes Taught during 2010 Fall Semester

ANOVA for Overall Teacher Self-Efficacy Means Based on Sections of
Middle School Mathematics Classes Taught during 2010 Fall Semester

ANOVA for Overall Teacher Self-Efficacy Means Based on Sections of
Middle School Science Classes Taught during 2010 Fall Semester

ANOVA for Overall Teacher Self-Efficacy Means Based on Sections of
Middle School Technology Education Classes Taught during 2010 Fall
Semester

ANOVA for Overall Teacher Self-Efficacy Means Based on Sections of
Middle School Engineering Education Classes (other than PLTW) Taught
During 2010 Fall Semester

ANOVA for Overall Teacher Self-Efficacy Means Based on Sections of Intro

to Engineering Design Classes Taught During 2010 Fall Semester
ANOVA for Overall Teacher Self-Efficacy Means Based on Sections of

Principle of Engineering Design Classes Taught During 2010 Fall Semester

ANOVA for Overall Teacher Self-Efficacy Means Based on Sections of
Digital Electronics Classes Taught During 2010 Fall Semester

ANOVA for Overall Teacher Self-Efficacy Means Based on Sections of
Computer Integrated Manufacturing Classes Taught During 2010 Fall
Semester

www.manaraa.com

Xiv

158

158

158

158

159

159

159

160

165

171

172

172

172

172

173

173

173

173



Table J113

Table J114

Table J115

Table J116

Table J117

Table J118

Table J119

Table J120

Table J121

Table J122

Table J123

Table J124

Table J125

Table J126

Table J127

Table J128

Table J129
Table J130

Table J131

ANOVA for Overall Teacher Self-Efficacy Means Based on Sections of Civil
Engineering and Architecture Classes Taught During 2010 Fall Semester

ANOVA for Overall Teacher Self-Efficacy Means Based on Sections of
Biotechnical Engineering Classes Taught During 2010 Fall Semester

ANOVA for Overall Teacher Self-Efficacy Means Based on Sections of
Aerospace Engineering Classes Taught During 2010 Fall Semester

ANOVA for Overall Teacher Self-Efficacy Means Based on Sections of
Engineering Design and Development Classes Taught During 2010 Fall
Semester

ANOVA for Overall Teacher Self-Efficacy Means Based on Sections High
School Mathematics Classes Taught During 2010 Fall Semester

ANOVA for Overall Teacher Self-Efficacy Means Based on Sections High
School Science Classes Taught During 2010 Fall Semester

ANOVA for Overall Teacher Self-Efficacy Means Based on Sections High
School Technology Education Classes Taught During 2010 Fall Semester

ANOVA for Overall Teacher Self-Efficacy Means Based on Sections of High
School Engineering (other than PLTW) Classes Taught During 2010 Fall
Semester

Frequency Distribution Based on Sections of Classes Taught during 2011
Spring Semester

Teacher Self-Efficacy Means Based on Sections of Classes Taught during
2011 Spring Semester

ANOVA for Overall Teacher Self-Efficacy Means Based on Sections of
Gateway to Technology Classes Taught during 2011 Spring Semester

ANOVA for Overall Teacher Self-Efficacy Means Based on Sections of Intro
to Engineering Design Classes Taught During 2011 Spring Semester

ANOVA for Overall Teacher Self-Efficacy Means Based on Sections of
Digital Electronics Classes Taught During 2011 Spring Semester

ANOVA for Overall Teacher Self-Efficacy Means Based on Sections of
PLTW: Engineering Design and Development Classes Taught During 2011
Spring Semester

Frequency Distribution Based on PLTW Certification Process
Teacher Self-Efficacy Means Based on PLTW Certification Process
Hours of PLTW On-line Support Received per Month

Teacher Self-Efficacy Means Based on Hours of PLTW On-line Support
Received per Month

Hours of PLTW On-line Support Provided per Month

www.manaraa.com

XV

174

174

174

174

175

175

175

175

176

181

187

187

188

188

189

190

192
192

193



Xvi

Table J132 Teacher Self-Efficacy Means Based on Hours of PLTW On-line Support 194
Provided per Month

Table J133  Hours per Month Discussing PLTW Issues 195

Table J134  Teacher Self-Efficacy Means Based on Hours per Month Discussing PLTW 195
Issues

Table J135 Hours per Year Spent with PLTW Partnership Team 196

Table J136 Teacher Self-Efficacy Means Based on Hours per Year Spent with PLTW 197

Partnership Team

www.manharaa.com




Xvil

List of Figures
Figure 1  Theoretical Model of Triadic Reciprocal Causation 11
Figure 2 Overall Self-efficacy Based on Teaching Experience 35

www.manharaa.com




PLTW SECONDARY ENGINEERING EDUCATORS’ SELF EFFICACY 1

Chapter I: Introduction

The concept of teacher self-efficacy plays a key role in promoting student achievement. Ross
(1994) reviewed 88 self-efficacy studies and identified possible links between teachers’ self-
efficacy and teaching behaviors. Ross suggested that teachers with higher levels of teacher self-
efficacy are more likely to: (1) learn and use different approaches and strategies for teaching; (2)
use management techniques that enhance student autonomy and diminish student control; (3)
provide individual assistance to low-achieving students; (4) build students’ self-perceptions of
their academic skills; (5) set achievable goals; and (6) persist in the face of student failure.
Teacher self-efficacy influences diverse student outcomes such as achievement (Armor et al.,
1976; Chemers, Hu, & Garcia, 2001; Ashton & Webb, 1986; Moore & Esselman, 1992; Ross,
1992), motivation (Midgley, Feldlaufer, & Eccles, 1989; Muijs & Reynolds, 2001), and students’
own sense of self-efficacy (Anderson et al., 1988). Teachers with a higher level of teacher self-
efficacy produce increases in student achievement (Ashton & Webb, 1986), work with struggling
students for longer periods of time, and develop learning environments that are more responsive
to students (Woolfolk, Rosoff, & Hoy, 1990). A strong sense of teacher self-efficacy may help
teachers move beyond what they do not know and focus on caring and helping their students
learn (Woolfolk Hoy & Davis, 2006).

Ashton and Webb (1986) found that teachers with higher levels of teacher self-efficacy were
more likely to promote effective learning environments that were student focused, while Gibson
and Dembo (1984) found that teachers with higher levels of teacher self-efficacy achieved higher
student participation rates by utilizing whole class instruction and were better at keeping students
engaged when students were working in small groups. Cousins and Walker (1995) found that
teachers with higher levels of teacher self-efficacy were open to new ideas and were willing to
experiment with new methods to meet the needs of their students. Teacher self-efficacy also
influences performance, commitment, and professional retention (Darling-Hammond, 2003).
Teachers with higher levels of teacher self-efficacy focus on student learning, as opposed

to teacher behavior. These teachers demonstrate a smaller number of concepts in a single lesson,
using the extra time to facilitate student discussion, wait longer after asking questions, and ask
for a larger number of student responses per question (Yerrick & Hoving, 2003). Guskey (1988)
found that teachers with higher levels of teacher self-efficacy assumed greater responsibility for
effective academic results from their students than for negative results, were more confident in
their ability to influence positive outcomes than to prevent negative ones, and were more willing
to use an innovative curriculum. In contrast to the positive impact that higher levels of teacher
self-efficacy has on student performance, Ashton & Webb (1986) found that teachers with low
levels of teacher self-efficacy tend to contribute poor student performance to factors such as
home environments, student’s lack of ability, lack of motivation, and student character flaws.
Teachers with low levels of teacher self-efficacy tend to have more rigid and controlling
classrooms (Woolfolk & Hoy, 1990) and ignore or denigrate students who answer questions
incorrectly (Gibson & Dembo, 1984).
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Statement of Problem

The presence of engineering in K—12 classrooms is an important phenomenon because of the
broader implications of engineering education for the future of science, technology, engineering,
and mathematics (STEM) education. K—12 engineering education may improve student learning
and achievement in science and mathematics; increase awareness of engineering and the work of
engineers; boost youth interest in pursuing engineering as a career; and increase the
technological literacy of all students (NAE & NRC, 2009). The National Research Committee’s
(NRC) 2011 report, A Framework for Science Education, established a framework for integrating
engineering into science education so students can better understand the designed world. The
importance of this report is that it serves as a guideline for the revision of the NRC’s National
Science Education Standards, which was first published in 1996 to assist state standards
developers, curriculum designers, assessment developers, state and district administrators, and
those responsible for science teacher education (NRC, 2011). Similarly, the National Assessment
of Educational Progress (NAEP) recently released the 2014 Technology and Engineering
Literacy Framework for the National Assessment of Educational Progress. This document
provides the specifications for the first national K-12 assessment of technology and

engineering literacy. The Engineering Education for Innovation Act (H.R.4709-E2 for
Innovation Act) would authorize the U.S. Secretary of Education to competitively award
planning and implementation grants to state and educational agencies to integrate engineering
education into K-12 curriculum and instruction. In this bill, emphasis is placed on introducing
engineering education in order to improve student learning and achievement in science and
mathematics (H.R.4709, 2010).

The increasing demand for new engineering content in K-12 education led to the development of
the Project Lead the Way (PLTW) secondary engineering curriculum. PLTW is considered the
premier program in the United States providing high schools with pre-engineering curriculum
and linkages to college-level engineering and engineering technology programs (McVearry,
2003). PLTW teachers were selected for this study primarily because the PLTW’s curriculum
aligns with the five curriculum specifications outlined by the National Academy of Engineering
and National Research Council (NAE & NRC, 2009). Kelley, Brenner, and Pieper (2010) and
Daugherty (2006) identified PLTW as a pre-existing secondary engineering program, while
Shields (2007) identified PLTW as a widely recognized pre-engineering curriculum. Since its
beginning in 1996, the PLTW curriculum has expanded from 11 high school programs (primarily
in upstate New York) to nearly 4,000 schools with more than 350,000 students enrolled in
PLTW classes (PLTW, 2011). Bottoms and Anthony (2005) noted that the PLTW curriculum
contains educational learning activities that positively affect students’ learning of pre-
engineering competencies. PLTW (2011) described its curriculum as an engineering curriculum
that uses project and problem based learning strategies to acquaint students with the foundations
of engineering design and principles as well as selected specializations in engineering (eg.,
biotechnical, aerospace, and civil/architecture). When combined with college preparatory
mathematics and science courses, The PLTW curriculum is said to introduce students to the
scope, rigor, and discipline of postsecondary engineering education. PLTW partners with dozens
of postsecondary engineering institutions and has numerous other professional sponsors and
partnerships, including the Academy of Engineering, Engineering Alliance, Dryden Flight
Research Center of the National Aeronautics and Space Administration (NASA) and NASA’s
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Goddard Space Flight Center. These partners have worked with PLTW in developing effective
engineering curriculum and professional engineering training for PLTW teachers (PLTW, 2011).

Teaching a K-12 engineering curriculum requires qualified teachers who are not only
knowledgeable in mathematics, science, and technology, but who will develop hands-on, open-
ended design experiences in which their students can solve real-world problems. Because

there are essentially no teacher licensure programs in the U.S. to help prepare secondary
“engineering educators” teachers to teach a K-12 engineering curriculum, a significant number
of teachers with minimal or no engineering or engineering education background have been
recruited to teach secondary level “engineering courses” in schools across the US. For example,
there are currently more than 7,000 teachers teaching Project Lead the Way (PLTW, 2011) “pre-
engineering” courses in the United States. In almost all cases, those PLTW teachers have had
little or no “engineering” or “engineering education” preparation, before being employed to
teach those secondary level “pre-engineering” courses. The same can be said from those teaching
secondary Engineering by Design courses (ITEEA, 2011) and other “engineering” courses
springing up across the United States. Qualifications to become an engineering educator are not
well defined and graduates from STEM programs who may have strong backgrounds in
engineering are not formally licensed in engineering education. Many teachers lack the
experience or knowledge to teach engineering (Katehi, Pearson, & Feder, 2009).

In other countries where K-12 engineering has been introduced, researchers have found that
experienced teachers struggle when it comes to teaching engineering activities. Stein, McRobbie,
and Ginns (2002) found that teachers’ knowledge was limited related to developing strategies
to implement design and engineering in the classroom. Bringing engineering into a K-12
classroom requires long-term planning, since many teachers did not have previous training in
teaching engineering (Yasar, Baker, Robinson-Kurpius, Krause, & Roberts, 2006). Wheatley
(2002) found that uncertainty regarding the teaching of a new subject can foster negative
attitudes, interfere with the teacher’s learning, and reduce the use of the new teaching
approaches. Jones and Nimmo (1999) state, “Transformative change, genuine learning happens
only through disequilibrium, through the discovery that what I thought I knew is not enough to
deal with this new situation (p 8.).” The demands and requirements to teach engineering in a K-
12 classroom are much different from other content areas and a careful selection of potential
candidates with little or limited engineering experience is a difficult task (Custer, Erekson,
Cunningham, Hailey, & Householder, 2007). Individuals who are selected to teach an
engineering curriculum are placed in an area of uncertainty where they may not be able to rely
on teaching to their strengths. Teacher self-efficacy plays a critical role in this environment of
uncertainty and disequilibrium. Ghaith and Yaghi (1997) and Guskey (1988) found that teacher
self-efficacy is significantly related to the implementation of instructional innovations and

that efficacious teachers rated innovative practices as being less difficult to implement and
more beneficial to student learning than less efficacious teachers.

Since the research shows that high teacher self-efficacy promotes effective teaching and students
of teachers with high-teacher self-efficacy outperform students of other teachers on a range

of achievement tests (Anderson et al., 1988; Ross, 1992), understanding what leads to high
teacher-self-efficacy of K-12 engineering teachers is a necessity. Extensive research suggests
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that teacher self-efficacy is a key predictor of intentions, choice to pursue a task, and persistence
(Bandura, 1997; Gist, 1987; Gist & Mitchell, 1992; Sadri & Robertson, 1993). Maurer and
Palmer (1999); Maurer and Tarulli (1994); and Noe and Wilk (1993) found that teacher self-
efficacy is strongly related to a willingness to participate in training and development activities.
Enochs and Riggs (1990) found that teacher self-efficacy is positively related to reform-oriented
education and the use of hands-on teaching methods. Allinder (1994) found that teacher self-
efficacy is positively related with a teacher’s willingness to experiment and adopt teaching
innovations. DeMesquita and Drake (1994) and Sarason (1990) concluded that reforms in
educational practices that do not address teacher self-efficacy could be doomed.

The problem underlying this study was the lack of a knowledge base of teacher self-efficacy
“levels” among the significant and increasing number of relatively ill prepared secondary
engineering educators in the United States or of the factors that might positively influence the
teacher self-efficacy of those teachers.

Purpose of the Study

The purpose of this study, therefore, was to examine selected experiences/factors among PLTW
secondary engineering educators that might influence their teacher self-efficacy. This was done
in order to inform those developing the emerging engineering teacher education preparation and
professional development programs. In addition, the findings from this study should benefit
educational administrators and policy makers as America seeks to increase secondary
engineering content, particularly in Science (NRC, 2011) and Technology Education (ITEA,
2000).

Significance of Study

The United States is facing a national STEM education crisis reflected in the declining number
of American students who receive STEM degrees (U.S. Government Accountability Office,
2005). Thirty years ago the United States ranked third worldwide in the number of science
graduates; now the United States ranks 17th worldwide in the number of science graduates
(Glenn Commission, 2000). Additionally, Asian universities produce eight times more
engineering bachelor’s degrees than the United States. Of the 2.8 million university degrees in
science and engineering granted worldwide in 2003, 1.2 million were earned in Asian
universities, 830,000 in European institutions, and 40,000 in American universities and colleges.
A study of several hundred students who had left the STEM fields reported that about 40 percent
of those college students who left the STEM fields reported some problems related to high
school science preparation (Seymour & Hewitt, 1997).

Education in science, technology, engineering, and mathematics subject areas has

become a matter of intense concern within the business and academic communities. Domestic
and world economies depend more and more on science and engineering, but U.S. primary and
secondary schools do not seem able to produce enough students who are sufficiently interested,
motivated, or knowledgeable to compete and thrive in such a world (NAS, NAE, & IOM, 2007).
Of undergraduates who pursue engineering, only 40 to 60% complete the degree with minorities
and women being at the low end of this range. Among the bachelor’s degrees awarded to African
Americans, the lowest percentage of degrees is in the area of engineering and engineering
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technology (Aud & Fox, 2010). Of the students who change from engineering to another major,
98% of the students state that unsatisfactory teaching is the main reason (NAS, NAE, & IOM,
2007).

Although K-12 engineering education has received little attention from most Americans,
including educators and policy makers, engineering education is making its way into U.S. K—12
classrooms. Today, several dozen different engineering programs and curricula are offered in
school districts around the country, and thousands of teachers have attended professional
development sessions to teach engineering-related coursework (NAE & NRC, 2009). A number
of curricula for teaching engineering have been developed and with legislation being

introduced that promotes increased emphasis on engineering education, competent educators in
the classroom are essential to the success of engineering education. Since teacher self-efficacy is
a significant predictor to a teacher’s success, especially in teaching engineering classes where a
high degree of uncertainty exists, understanding and exploring how teacher self-efficacy
develops, what factors contribute to strong and positive teacher self-efficacy in varied domains,
and whether educational programs can help develop positive teacher self-efficacy should be
conducted (Pajares, 1997). Bandura (1993) found that self-efficacy is a better predictor of future
task behavior than past task performance, abilities, or subject aptitude. For these reasons, this
study sought to identify factors that influence the self-efficacy of PLTW secondary engineering
educators.

Findings from this study will inform those developing the emerging engineering teacher
education and professional development programs, educational administrators, and others
interested in improving secondary engineering education in the U.S. and beyond. Understanding
the sources and formation of self-efficacy can expand scholars’ understanding of this construct
as well as assist teacher educators and administrators in fostering self-efficacy (Tschannen-
Moran & Woolfolk Hoy, 2001). To understand the sources of self-efficacy, an in-depth study of
teachers is required to obtain the meaning that teachers attach to self-efficacy (Henson, 2001).

Research Questions1

1. What influence do selected demographic characteristics have on PLTW teachers’ self-
efficacy?

2. What influence do selected pre-PLTW teaching experiences have on PLTW teachers’
self-efficacy?

3. What influence do selected PLTW teaching experiences have on PLTW teachers’ self-
efficacy?

4. What influence do selected in-service professional development experiences have on
PLTW teacher’ self-efficacy?

' Appendix A maps the instrumentation items to the research questions.
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Assumptions and Limitations
The following assumptions and limitations applied to this study:
1. Each participant was assumed to have answered all survey questions honestly and to

the best of his/her ability;

2. Participants who completed the survey may include views and perceptions that differ
from non-participants;

3. Because the survey was administered through a Web-based application, participants
may have been concerned about confidentiality, which may have resulted in fewer
respondents (Couper, 2000).
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Definition of Terms
In this research study several terms will be used and are defined below:

Academic achievement: Success in a class based on test scores and course grades.

High teacher self-efficacy: Confidence in one’s own ability to affect change resulting in student
achievement (Earley & Lituchy, 1991). These teachers tend to set higher goals for themselves as
well as work harder and persist longer to achieve the goals that were set.

Low teacher self-efficacy: A lack of confidence in one’s own ability to carry out actions that
will affect change in student achievement. Difficulties are viewed as obstacles rather than
challenges.

Self-efficacy: A belief in one’s capabilities to organize and execute a course of action required to
produce a given attainment (Bandura, 1997).

Social cognitive theory: Defines human behavior as a triadic, dynamic, and reciprocal
interaction of personal factors, behavior, and the environment (Bandura, 1986,

1989). According to this theory, an individual's behavior is uniquely determined by each of these
three factors.

STEM: Science, Technology, Engineering, and Mathematics (disciplines).

STEM education: Science education, technology education, engineering education, or
mathematics education.

Verbal persuasion: Defined as the source of self-efficacy information by which an individual is
led to believe he or she can successfully complete tasks in a specific domain through verbal
suggestion (Bandura, 1997).

Vicarious experience: Being exposed to people who are similar to oneself achieve success
through sustained effort increases self-efficacy beliefs, while observing those similar people fail,
contributes to lower self-efficacy (Wood & Bandura, 1989).
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Chapter II: Literature Review

This chapter presents theoretical perspectives and characteristics of self-efficacy. In addition, this
chapter provides a historical perspective of the assessment of teacher self-efficacy.

Theoretical Perspective of Self-Efficacy

Self-efficacy evolved from the 1976 and 1977 study underwritten by the RAND corporation,
where teacher self-efficacy was found to be "positively related to student achievement" (Denham
& Michael, 1981). The RAND corporation study was based upon Julian Rotter’s social learning
theory (Rotter, 1966) in determining whether teachers believed that success or failure is due to
the teacher’s efforts (Armor et al., 1976). The RAND corporation study demonstrated that
teachers with a high teacher self-efficacy could strongly influence student achievement and
motivation. A second concept of teacher self-efficacy came from the research of Bandura (1977),
who identified teacher self-efficacy as a belief in the teacher’s ability to influence the teacher’s
performance in reaching an objective. Teacher self-efficacy influenced effort, persistence,
resilience, as well as the level of anxiety or depression the teacher experienced (Tschannen-
Moran & Woolfolk Hoy, 2001).

Rotter’s social learning theory. When Rotter developed his social learning theory, the
dominant theory in clinical psychology was Freud's psychoanalysis, which focused on an
individual’s instinctual motives in determining behavior. Individuals were seen as being naive to
their inherent impulses, and treatment required an understanding of repressed childhood
experiences. Even learning approaches at this time were dominated by drive theory, which held
that people are motivated by physiologically-based impulses that drive the individual to satisfy
these impulses. In developing the social learning theory, Rotter departed from the psychoanalysis
theory and drive-based behaviorism. Rotter believed that a psychological theory should have a
psychological motivational principle. Rotter chose the empirical law of effect as his motivating
factor. The empirical law of effect stated that people are motivated to seek out positive
stimulation and reinforcement and to avoid unpleasant stimulation. Rotter believed that
personality was formed through the individual’s interaction with his or her environment (Rotter,
1954). By changing an individual’s environment, the result would be a change in the individual’s
behavior. However, as the individual resides within his or her environment over extended
periods of time, change becomes more difficult and additional intervention and effort are
necessary to cause a change in behavior. Pintrich and Schunk (2002) in describing Rotter’s
theory, stated,

In essence, Rotter’s theory says that people form expectations about the likely outcomes

of behaviors and can act in accordance with these expectations and the value they

place on potential outcomes. Individuals will act in a given fashion if they believe that a

reinforcing outcome will occur and if they value that outcome (p. 147).

Rotter developed four main components to his social learning theory model: behavior potential,
expectancy, reinforcement value, and the psychological situation.

Behavior potential is the probability that an individual will engage in a certain behavior when
faced with a certain situation. Since numerous behaviors could be viable when an individual is
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faced with a situation, a behavior potential will exist and the individual will engage in the
behavior that has the highest potential for success (Rotter, 1954).

Expectancy is based upon the probability that a behavior will lead to a specific outcome. If the
individual faces a situation where outcomes are of equal value to the individual, the individual
will choose behaviors that have the highest probability of being successful. Expectancies are
based upon the experience that the individual has observed in the past in which one of their
behaviors produced a specific result. For example, a teenager might choose to purchase

a specific brand of shoe, because an experience has demonstrated that this behavior will lead to
greater acceptance among their peers. Subjectivity can significantly affect expectancy in that the
individual’s perception of one’s behavior may be irrational and the result of their behavior may
be different that the reality of the outcome (Rotter, 1954).

Reinforcement values are based upon an individual’s preference in seeking a specific outcome.
Outcomes that the individual desires are given higher values than outcomes the individual

finds to be undesirable. If the probability is the same for two different outcomes, the individual
will choose the outcome that has the highest reinforcement value. Reinforcement values can

be internal as well as external; where internal reinforcements are based upon the individual’s
perception of the reinforcements; external reinforcements are based upon society’s perception of
the reinforcements. Reinforcement values can also be highly subjective in that the desirability of
an outcome can vary among individuals based upon the individual’s needs. A student may cause
distractions to a class knowing they will be obtaining punishment from a teacher to gain a
positive reinforcement outcome among their peers (Rotter, 1954).

Rotter’s fourth component, psychological situation, is the interaction between an individual’s
expectations and the individual’s values with the environmental constraints. This interaction
places a powerful influence on the individual’s behavior. The subjective interpretation of the
environment around an individual may be the determining factor in that individual’s behavior
instead of behavior being determined by objective reasoning (Rotter, 1954).

Rotter’s locus of control theory. Rotter’s locus of control theory is based upon how
an individual’s decisions are influenced. An individual who primarily makes their own choices
with little influence from others is considered to have an internal locus of control. An
individual who makes decisions based more on the influence of others is said to have an external
locus of control. Individuals with a strong internal locus of control believe that they are
responsible for their own success or failure through their own efforts. Individuals with external
locus of control believe their success is based upon fate, luck, chance, or the influence of others
(Rotter, 1966). Males tend to have higher internal locus of control than females and as males
become older, males tend to increase their internal locus of control (Mamlin, Harris, & Case,
2001). Research has shown that having an internal locus of control is related to higher academic
achievement. Students with internal locus of control tend to earn better grades and work harder
on homework and studying for exams, because they view their efforts as being directly related to
expected results (Findley & Cooper, 1983). Kaiser (1975) found that individuals with an internal
locus of control attributed their grades on an exam to internal reasons while individuals with
external locus of control attributed their grades to external factors. What can cause an individual
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to develop an external locus of control? According to Bender (1995), “Continued failure in spite
of continued attempts at school tasks leads to an external locus of control. Further, a high
external locus of control, in turn, leads to a lack of motivation for study and school in general.”
An individual who has an external locus of control may feel that working hard in school

is pointless because his or her past efforts have only brought frustration and disappointment. This
situation tends to cause individuals to fail at reaching their full academic potential due to the
concept that factors are out of their control. Individuals with an external locus of control are also
more likely to also suffer from depression because they believe their actions cannot alter their
current position (Yang & Clum, 2000).

Bandura’s social cognitive theory. Albert Bandura’s social cognitive theory was a result
of Bandura’s work with Rotter’s social learning theory. Bandura placed heavier emphasis on
how individuals operate cognitively within their social experiences. In 1986, Bandura renamed
his theory, the social cognitive theory and officially launched it with his book, Socia/
Foundations Thought and Action: A Social Cognitive Theory. The social cognitive theory
presented the learner as being integrated within his or her learning environment, where the
learner’s cognitive responses, behaviors, and environment worked in unison to facilitate
learning. While the social cognitive theory maintained the concept presented by the behavioral
theory that response consequences directed behavior, the social cognitive theory asserted that
behavior was primarily regulated through cognitive processes (Bandura, 1986). According to
Jones (1989),

The fact that behavior varies from situation to situation may not necessarily mean

that behavior is controlled by situations but rather that the person is construing the

situations differently and thus the same set of stimuli may provoke different responses

from different people or from the same person at different times.
Social cognitive theory is based upon the concept of human agency where individuals are
actively engaged and can control their own learning development by their actions and
behavior. With agency, individuals have within themselves the ability to control their thoughts,
feelings, and actions, "what people think, believe, and feel affects how they behave" (Bandura,
1986, p. 25).

Triadic reciprocal determinism. Social cognitive theory is based upon the premise of
bi-directional causation in which internal personal factors such as cognitive, affective, and
biological events; behavioral patterns; and environmental events interact and influence one
another bi-directionally (Bandura, 2001). Social cognitive theory differentiates between three
types of environmental structures including the imposed environment, selected environment, and
constructed environment (Bandura, 1997). The imposed environment is forced upon individuals
and they have exceedingly little control over these environments; however, the individual does
have control over how they observe and respond to these environments. The environment serves
only as a potential presence with potential rewards and punishments and the environment’s
influence or response does not exist until the individual sets a course of action within that
environment (Bandura, 2001). Bandura contends that individuals are both products and
producers of their environment (Bandura, 1977). An individual’s behavior affects the way they
experience an environment through their selective process and determines the type of
environments that will come into play and the environmental characteristics that will be
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produced (Bandura, 1989). To fully understand the concept of triadic reciprocal determinism,
Bandura (1986, 1997) developed the following model. (See Figure 1).

BEHAVIOR

/

PERSONAL ¢ 3 ENVIRONMENTAL
FACTORS FACTORS

Figure 1. Theoretical Model of Triadic Reciprocal Causation. (Bandura, 1977. p. 6).
Self-Efficacy Theory

Origins of self-efficacy. The concept of self-efficacy can be traced back to Bandura’s
(1977) article titled, Self-Efficacy: Toward a Unifying Theory of Behavioral Change. Bandura
presented self-efficacy as a means of behavioral change and self-regulation. Bandura viewed
self-efficacy as one’s belief in their perceived ability to initiate action that will lead successfully
to a specific goal. Bandura proposed that self-efficacy beliefs were strong predictors of behavior
and studies in self-efficacy have supported Bandura’s hypothesis (Pajares, 1997; Tschannen-
Moran, Woolfolk, Hoy, & Hoy, 1998). Positive self-efficacy beliefs tend to drive individuals
toward success rather than their actual abilities (Bandura, 1986, 1997). Self-efficacy beliefs
provide the basis for human motivation, well-being, and personal accomplishment. Unless
people believe that their actions can cause the outcomes they desire, they have little incentive to
act or to persist in the face of difficulties (Pajares, 2002).

Defining self-efficacy. Bandura defined self-efficacy as, “the belief in one’s capability to
organize and execute the courses of action required to manage prospective situations” (Bandura,
1997). However, researchers often use other terms interchangeably with self-efficacy. The terms
self-concept or self-esteem should not be confused with self-efficacy. Self-concept or self-
esteem 1s based upon an individual’s sense of self-worth (Pajares, 2002). Self-efficacy is
a context specific assessment to perform a specific task or series of tasks within a domain. Self-
concept or self-esteem is a cognitive appraisal across different dimensions that the individual
contributes to themselves (Pajares, 2000). Confidence also cannot be used interchangeably with
self-efficacy. Confidence is a non-descriptive term that refers to the depth of one’s belief, but
does not specify the certainty of that belief. Self-efficacy is both an affirmation of
one’s proficiency as well as the strength of that belief (Bandura, 1997).

Self-efficacy and human agency. Bandura (2001) considered self-efficacy as the most
critical mechanism of agency. He defined agency as an intentional act, with its main feature
being the ability to formulate actions for given purposes. “Whatever other factors may
function as guides and motivators, they are rooted in the core belief that one has the power to
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produce effects by one’s actions” (p.10). Individuals have an influence over their own personal
behavior; however, many factors affect this behavior. Individuals tend to contribute toward what
happens in their lives instead of being able to determine what happens to them (Bandura,

1977). Bandura believed that “a strong sense of personal agency requires the development of
competencies, self-percepts of efficacy, and self-regulatory capabilities for exercising self-
directedness” (Bandura, 1977, p. 38). Agency can be seen as a purposely driven effort to
develop one’s future. Human agency operates under the three separate bi-directional factors of
the triadic reciprocal model: behavior, personal factors, and environmental factors (Bandura,
1986, 1997). Beliefs of personal efficacy develop the main factors of human efficacy (Bandura,
1997). If individuals believe they can affect results, they will be more likely to pursue a course of
action to produce results. If they lack these beliefs, they will not make the effort.

Sources of self-efficacy. Bandura (1977) described four sources where human behavior
influences self-efficacy. These included: mastery experience, vicarious experience, verbal
persuasion, and physiological states.

The most significant source of self-efficacy is mastery experience in which the individual
monitors the result of one’s actions and the interpretation or understanding of these effects
creates self-efficacy. Bandura (1977) determined that mastery experiences influence self-efficacy
the most in that, “they provide the most authentic evidence of whether one can muster whatever
it takes to succeed” (Bandura, 1997, p. 80). Successful results raise self-efficacy, while
unsuccessful results lower self-efficacy (Pajares, 1997). The perception that one’s performance
or actions contributes to success raises self-efficacy and builds a robust belief in one’s ability.
Failure can undermine self-efficacy, especially when failure occurs prior to a sense of self-
efficacy being firmly established. Self-efficacy is increased if an individual attributes one’s
success to one’s ability; however, self-efficacy may not increase if an individual attributes one’s
success as a result of luck or through the actions of others (Bandura, 1993; Pintrich & Schunk,
1996). Bandura (1977) found the impact of an occasional failure on self-efficacy is minimized
once self-efficacy has been established through continual success. An occasional failure that the
individual may overcome through focused, determined effort strengthens self-motivation. After
an individual becomes convinced they have within them the ability to succeed, they tend

to persevere when faced with adversity. By working through difficult situations, the individual
becomes stronger as a result of the experience (Bandura, 1977).

Vicarious experience is obtained when an individual observes another individual performing a
task. Even though vicarious experience may have a weaker connection to self-efficacy than
mastery experience, individuals who have little prior experience regarding a task or who are
uncertain about their abilities, tend to be influenced by vicarious experience (Pajares, 1997). If
an individual sees that others can be successful, they tend to believe they should be able to
improve their own performance. If the observer identifies strongly with a successful participant,
then there will be a stronger influence on the self-efficacy of the observer (Bandura, 1977).
Modeling plays an important role in the vicarious experience. Modeling that has clear, specific
outcomes influences the self-efficacy of the observer (Bandura, 1977). The effect of modeling on
perceived self-efficacy is strongly influenced by the degree of similarity that the individual
perceives with the model. If the individual perceives a strong similarity with the model, then the
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more persuasive are the model’s successes and failures. If the individual perceives the model as
being quite different, then the individual’s perceived self-efficacy is not influenced to a high
degree by the model’s actions. Even experienced and self-efficacious individuals increase their
self-efficacy values when they observe improved methods of accomplishing a task while
observing a successful modeling approach (Pajares, 1997). Observing modeling where

the participant fails to meet his or her objective can have a negative impact on the observer’s
self-efficacy. If the observer sees a similarly competent individual fail despite intense effort, then
the observer tends to lower their own capabilities (Brown & Inouye, 1978). However, if the
observer views himself as being superior to the participant, then the participant’s failure will not
have a negative influence on the self-efficacy of the observer (Pajares, 1997).

Self-efficacy can also be improved through verbal persuasion, even though verbal persuasion is a
weaker source than mastery experience or vicarious experience. In the words of Bandura,
“Verbal persuasion alone may be limited in its capacity to create enduring increases in perceived
efficacy, but it can reinforce self-change if the positive appraisal is within reasonable bounds”
(Bandura, 1997, p. 101). Individuals are more likely to put forth a greater effort and maintain that
effort if the individual has been told verbally that they have within them the ability to accomplish
a given activity. Verbal persuasion tends to encourage individuals to put forth effort to succeed
which promotes self-efficacy. However, if overly, optimistic comments are given to an
individual and the individual ultimately fails, the persuader is discredited and the individual’s
self-efficacy is reduced. Undermining self-efficacy through persuasion is easier than promoting
an individual’s self-efficacy through persuasion. Individuals who are told they lack abilities tend
to avoid challenging activities and tend to give up easier (Bandura, 1977, 1997).

The fourth source of self-efficacy presented by Bandura is the individual’s physiological and
emotional state. Bandura (1986, 1997) described how individuals rely on their own physiological
and emotional states in determining their capabilities in accomplishing a task. Individuals
interpret physiological states where they experience increase heart rates, sweating,
hyperventilation, and anxiety as being unpleasant, and these physiological states affect self-
efficacy. Emotional states such as fear, excitement, betrayal, and anxiety also affect self-efficacy.
Since physiological and emotional states influence self-efficacy and can affect performance,

an individual is more likely to expect success when they are not overcome by physiological and
emotional stress factors than if they are “tense and viscerally agitated” (Bandura, 1997, p.106).
What is noteworthy is not the intensity of the emotional and physical response of the individual,
but the perception and interpretation of these emotional and physical states. Individuals who
have a high self-efficacy tend to view these emotional and physical states as an energizing

factor in their performance, while individuals with low self-efficacy views these same

emotional and physical states as a debilitating factor in their performance (Bandura, 1997).

Characteristics of self-efficacy. Individuals with strong self-efficacy tend to improve
their well-being as well as the well-being of others who are interacting with these individuals.
Individuals with strong self-efficacy approach a challenge to be mastered rather than to be
avoided. These individuals have greater intrinsic interest in activities, set challenging goals, and
maintain a strong commitment to these goals. When these individuals face failure, they heighten
their efforts, easily recover their confidence after failures or setbacks, and attribute failure to
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insufficient effort or deficient knowledge and skills which they believe they are capable

of acquiring (Pajares, 1997). "Research shows that people who regard themselves as highly
efficacious act, think, and feel differently from those who perceive themselves as inefficacious.
They produce their own future, rather than simply foretell it" (Bandura, 1986, p. 395).
Individuals with low self-efficacy tend to believe that things are tougher than they actually are.
This belief creates stress and limits the individual’s focus on solving the problem. "By contrast,
persons who have a strong sense of efficacy deploy their attention and effort to the demands of
the situation and are spurred by obstacles to greater effort" (Bandura, 1986, p. 394). Strong self-
efficacy has been shown to have a significant effect on the level of motivation and amount of
extended effort an individual places in achieving a goal. High levels of self-efficacy are
associated with an increased level of goal setting, which leads to a firmer commitment in
achieving goals that have been set and greater resolve to persevere in the face of obstacles
(Bandura, 1989).

Teacher Self-Efficacy

The origin of teacher self-efficacy. Based upon Rotter’s research in developing the
social learning theory (Rotter, 1966), teacher self-efficacy began with RAND researchers’
evaluation of whether teachers believed they could control the reinforcement of their actions
(Armor et al., 1976). The concept of external controls presented by Rotter applied to teachers
who believed their environment could overwhelm their ability to have an impact on a student’s
learning and therefore they saw this environment as being an external control. The concept of
internal controls, discussed by Rotter, applied to teachers who had the confidence to teach
difficult or unmotivated students, believed in their own abilities, and saw teaching activities as a
factor that was within their control (Tschannen-Moran, Woolfolk, Hoy, & Hoy, 1998).

In the RAND study, researchers investigated the role that self-efficacy had on teaching
effectiveness. Self-efficacy was measured by asking two questions, (a) “When it comes right
down to it, a teacher really can’t do much because most of a student’s motivation and
performance depends on his or her home environment,” and (b) “If I try really hard, I can get
through to even the most difficult or unmotivated students.” The first question was conceived
to determine outcome expectations or teacher self-efficacy. The second question attributed

to personal teaching efficacy. Self-efficacy related to the teacher’s outcome expectations while
personal teaching efficacy referred to the teachers sense that his or her ability could influence
student learning. Early RAND researchers placed significant emphasis on outcome expectations
and personal responsibility when looking at efficacy scores, and student motivation and
performance were assumed to be significant factors to strengthen teaching behavior (Armor

et al., 1976). Ashton and Webb (1986) saw a connection between self-efficacy and the social
cognitive approach, and placed greater emphasis on the connection between self-efficacy and
outcome expectations.

A second theory emerged in 1977 from the theory of social learning in which Bandura pioneered

the concept that behaviors are intimately associated with one’s beliefs (Bandura, 1977). Bandura
believed that behavior can be more accurately predicted by the belief that one has in their
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capabilities, rather than what they can actually accomplish. Self-efficacy, as referred to by
Bandura, was seen as the perceptions that one has in their capabilities.

Even though some confusion does exist as to the theoretical aspects of teacher self-efficacy,
teacher self-efficacy is still viewed as a contributing variable in educational research. Woolfolk
and Hoy (1990) noted, “Researchers have found few consistent relationships between
characteristics of teachers and the behavior or learning of students. Teachers’ sense of efficacy
... 1s an exception to this general rule” (p. 81).

The concept of teacher self-efficacy. Teacher self-efficacy was originally defined as
“the extent to which the teacher believes he or she has the ability to affect student performance”
(Berman, McLaughlin, Bass, Pauly, & Zellman, 1977, p. 137). Tschannen-Moran & Woolfolk
Hoy (1998) defined teacher self-efficacy as “teacher’s belief in his or her own capability to
organize and execute courses of action required to successfully accomplish a specific teaching
task in a particular context” (p. 233). Tschannen-Moran and Woolfolk Hoy (2001) defined
teacher self-efficacy as a teacher’s “judgment of his or her capabilities to bring about desired
outcomes of student engagement and learning, even among those students who may be difficult
or unmotivated.” Based on Rotter’s theory, teachers who felt that outside factors had a greater
influence on their ability to affect student learning held a belief that reinforcement of their
actions were outside of their external locus of control. Teachers who had confidence in their
abilities to teach unmotivated students and produced positive results held a belief that
reinforcement of teaching was directly related to their internal locus of control. Bandura (1997)
identified teacher self-efficacy as a type of self-efficacy related to his social cognitive theory
that had an efficacy expectation and an outcome expectation. Efficacy expectancy is based upon
one’s perceived value of their performance. Outcome expectancy was one’s perceived
consequence of their performance. Perceived self-efficacy is typically a stronger predictor of
behavior than outcome expectation (Tschannen-Moran, Woolfolk Hoy, & Hoy, 1998).

Predictors of teacher self-efficacy. In predicting teacher self-efficacy, novice teachers
who have strong scientific content knowledge which is typically demonstrated through the
number of completed science classes (Cantrell, Young, & Moore, 2003; Ramey-Gassert,
Shroyer, & Staver, 1996), possessing a science degree (Desouza, Boone, & Yilmaz, 2004), being
able to accurately answer commonly misunderstood science questions (Schoon & Boone, 1998),
and exhibiting low levels of anxiety toward the teaching of science (Bursal & Paznokas,

2006), have higher teacher self-efficacy toward the teaching of science. In contrast,

novice teachers who took the minimum required number of science courses felt that their content
knowledge was lacking (Bohning, Hale, & Chowning, 1999). As a result, novice teachers tend to
avoid teaching in subject areas where they were uncomfortable and often fear that their students
will ask them questions that they cannot answer (Mulholland & Wallace, 2001; Tosun, 2000).
The relationship that exists between content knowledge and self-efficacy has been

explained through the “success breeds success” adage (Ramey-Gassert et al., 1996). In short,
teachers who are knowledgeable about science typically feel comfortable sharing their
understanding of science with their students and have a high expectancy that their students will
be able to learn from them. One area of concern is that many university science courses are
taught through direct lectures and students (future teachers) never have the opportunity to
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observe how to integrate hands-on learning in a scientific course. When they become teachers
within their own classroom, they lack pedagogical content knowledge (Huinker & Madison,
1997; Plourde, 2002; Rice & Roychoudhury, 2003). The result is high teacher anxiety due to the
teacher’s unsuccessful science experiences and limited exposure to teaching strategies other
than direct lectures. This anxiety is dominant among teachers who express very low teacher self-
efficacy. Lumpe, Haney, & Czerniak (2000) found a direct correlation between the number of
teaching strategies utilized in teaching science and science self-efficacy. Novice teachers’ ratings
of their teacher preparation programs have been positively correlated with their science teacher
self-efficacy (Knobloch & Whittington, 2002). Ross (1998) found that a novice teacher’s self-
efficacy was higher when the novice teacher had a master’s degree in science education over a
bachelor’s degree in science education.

Pedagogical knowledge relating to teacher self-efficacy. Limited research
exists related to pedagogical knowledge and pedagogical beliefs with teacher self-efficacy.
Raudenbush, Rowan, and Cheong (1992) demonstrated that pedagogical knowledge and
teacher self-efficacy must be utilized together for effective teaching to occur. Raudenbush et al.
(1992) found that positive teacher self-efficacy is related to positive teaching strategies and
maintaining persistence; however, positive teacher self-efficacy alone was not sufficient for
effective teaching. Raudenbush et al. (1992) concluded:

... this perspective feelings of positive self-efficacy cannot guarantee effective teaching,
since teachers with high levels of perceived self-efficacy may lack the requisite
knowledge or skills to be effective. But, low feelings of self-efficacy almost certainly
work against effective teaching by decreasing teachers’ generative capability to cope with
the uncertainties of classrooms (Raudenbush et al., 1992, p. 151).

Of the limited research that has been conducted, individuals with higher levels of knowledge
tend to have higher levels of self-efficacy (Benz, Bradley, Alderman, & Flowers, 1992; Minke,
Bear, Deemer, & Griffin, 1996; Schoon & Boone, 1998; Sciutto, Terjesen, & Bender Frank,
2000). Schoon and Boone (1998), testing pre-service teachers on alternative conceptions

of core science principles, found that the pre-service teachers with the most correct answers
reported higher feelings of science teaching self-efficacy, while teachers that believed

in alternative conceptions of science tended to have lower levels of science teaching self-efficacy
(Fives, 2005).

Pedagogical beliefs relating to teacher self-efficacy. Few studies have been done on
pedagogical beliefs in relationship to teacher self-efficacy. Fives and Alexander (2004) divided
pedagogical beliefs into two categories related to teacher self-efficacy: ontological orientations
and specified beliefs. Ontological orientations refer to how teachers perceive the world (Fives &
Alexander, 2004). Anderson et al. (1988) found that practicing teachers who believed in
using problem solving strategies toward teaching were more likely to express higher levels of
teacher self-efficacy than those who held a more traditional belief system. Payne (1994) found
that open-minded urban teachers reported higher levels of teacher self-efficacy. Woolfolk and
Hoy (1990) found that pre-service teachers, who believed that teachers could influence student
learning, were more likely to see the school as an educational community in which students learn
through cooperative interaction as compared to those with lower teacher self-efficacy (Fives &
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Alexander, 2004). McKinny et al. (1999) evaluated the role of teacher self-efficacy in the
process of change in teachers’ practice. This study demonstrated that teachers with lower levels
of teacher self-efficacy were more concerned with how reform intervention affected their own
teaching experience than teachers with higher levels of self-efficacy.

Teacher self-efficacy and student engagement. Teachers with a strong sense of teacher
self-efficacy tend to exhibit greater levels of planning, organization, and enthusiasm (Allinder,
1994). Teachers are also more willing to be open to new ideas and are more willing to
experiment with new methods to better meet the needs of their students (Guskey, 1988, Stein &
Wang, 1988). Teachers with high levels of teacher self-efficacy are less critical of students when
they make errors (Ashton & Webb, 1986), work longer with a student who is struggling (Gibson
& Dembo, 1984), and are less inclined to refer a difficult student to special education (Meijer &
Foster, 1988; Soodak & Podell, 1997). Ashton and Webb (1986) found that teachers with low
teacher self-efficacy were unable to get students interested in academic work and were often
unwilling to challenge students as well as monitor their students’ academic performance.
Ramey-Gassert et al. (1996) found that teachers with low teacher self-efficacy, who had limited
success in science, tended to empathize with their students that science was difficult to
understand. Ramey-Gassert et al. (1996) found that teachers with low teacher self-efficacy
perpetuated their beliefs that “science was too hard for me, and it’s too hard for my students." In
contrast, teachers with high teacher self-efficacy spoke of strong science backgrounds at home
and through coursework as well as high interest in science. Teachers with high teacher self-
efficacy demonstrated the ability to help all students succeed and communicated to their students
the high expectations for academic performance. Because of this, their students were observed to
be consistently more on task than low self-efficacy teachers (Milner & Woolfolk Hoy, 2003;
Ashton & Webb, 1986).

Regarding questioning techniques to promote student engagement, Gibson and Dembo (1984)
observed that teachers with low teacher self-efficacy responded more negatively to students’
incorrect responses than teachers with high teacher self-efficacy. When students respond with
incorrect answers, teachers with low teacher self-efficacy tend to respond to these students by
giving the correct answer, asking another student, or allowing other students to respond to the
question. Teachers with high teacher self-efficacy tend to lead students to correct responses
through questioning strategies and are more open to the use of small groups in discussing
potential solutions, thus resulting in improved student engagement.

Teacher self-efficacy and individual differences. De Laat and Watters (1995) found
that teachers with high teacher self-efficacy tend to develop problem solving activities and
logical thinking skills for realistic situations and utilized hands-on learning opportunities to learn
science. Teachers with high teacher self-efficacy also developed their own curriculum instead of
utilizing the recommended curriculum and tended to use student-centered strategies that
promoted students’ conceptual understanding. Teachers with low teacher self-efficacy utilized
instructional strategies that tended to be more teacher focused, such as standard lectures. These
teachers tended to not use educational theory or published research to substantiate their
instructional strategies, seemed more concerned about managing student behavior than
promoting learning, and were more concerned about strategies that might be interesting or fun.

www.manaraa.com



PLTW SECONDARY ENGINEERING EDUCATORS’ SELF EFFICACY 18

De Laat and Watters (1995) observed that teachers with low science teaching self-efficacy
lacked an understanding of the potential that science education brings outside the classroom and
tended to teach science within an exceedingly narrow spectrum. Vinson (2001) found that

the pre-service teachers felt that mathematics was the most difficult subject to teach and these
teachers believed that inborn tendencies caused success in mathematics, as opposed to

teacher effort or utilization of effective teaching strategies.

Teacher self-efficacy and a positive classroom climate. Doyle (1986) suggested that
one of the two crucial tasks of teaching is the ability to establish and maintain order in the
classroom. This task is extremely difficult for novice teachers and many list maintaining
classroom discipline and motivating students as among their greatest frustrations (Veenman,
1984). Hoy and Woolfolk (1989) found a correlation between teacher self-efficacy
in novice teachers and their ability to motivate and manage students. Pupil control can be
managed between two extremes, a custodial approach and a humanistic approach (Willower,
Eidell, & Hoy, 1967). The custodial approach is based upon maintaining an atmosphere
of strict control based upon: impersonality, pessimism, punishment, and student mistrust. The
humanistic approach is where students learn through cooperative interaction and where self-
discipline serves as the control mechanism. Teachers who employ a more custodial approach
tend to be more rigid and inflexible in their beliefs, traditional in their family values, and
less progressive in their educational attitudes (Woolfolk & Hoy, 1990). Barfield and Burlingame
(1974) found that teachers with low teacher self-efficacy were more custodial when it comes to
controlling their students. As teachers become more experienced, they tend to become more
custodial in their classroom management (Hoy & Rees, 1977; Woolfolk & Hoy (1990); Hoy &
Woolfolk, 1989). Woolfolk & Hoy (1990) found that individuals who expect to be effective
teachers tend to be more humanistic about controlling students. These teachers expect to deal
with their students in a personal and humanistic approach. Woolfolk and Hoy (1989) stated,
“Believing that one will be effective, humanistic, and comfortable in the bureaucratic
surroundings of the school may be part of an optimistic and idealistic view of teaching.”

Self-efficacy and motivation. Bandura (1997) concluded that motivation is a system of
self-regulatory mechanisms that includes: selection, activation, and sustained direction of
behavior toward achieving specific goals. Motivation has been defined by social cognitive
researchers as a process in which goal-directed behavior is instigated and sustained (Pintrich &
Schunk, 2002). The relationship between self-efficacy and motivation tends to be reciprocal. As
a teacher or a student works on task, they tend to evaluate their process of learning. The belief
that they understand the material strengthens their self-efficacy, which results in an increase in
their self-efficacy and causes students to perform and persist in activities that they believe will
result in learning. High self-efficacy provides individuals with a sense of agency to motivate
their learning through use of self-regulatory processes such as self-monitoring, goal setting, self-
evaluation, and strategy use (Zimmerman, 2000). In terms of effort, two measures have typically
been employed in research: rate of performance and expenditure of energy (Zimmerman, 1995).
There is supporting evidence for the association between self-efficacy and both indexes. Schunk
and his colleagues showed that students’ perceived self-efficacy for learning correlates positively
with their rate of solution of arithmetic problems (Schunk, 1981; Schunk & Hanson, 1985).
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The more confident a person views themselves to be, the more challenging the goals they are
willing to take (Zimmerman, Bandura, & Martinez-Pons, 1992). Zimmerman and Bandura
(1994) found that when self-efficacy and personal goal setting were compared with the

verbal score of the Scholastic Aptitude Test, there was an increase of 35% in predicting

college students’ final grades in a writing course. According to Bandura (1993), individuals tend
to make decisions based on their perceived self-efficacy by choosing activities and situations
within their capabilities for success, while activities associated with failure are avoided.
Individuals who have high self-efficacy put forth considerably more effort to succeed, even when
faced with obstacles, than individuals with low self-efficacy. According to Bandura (1997), self-
efficacy is strengthened through success, while repeated failure weakens one’s self-efficacy;
especially if the failures occur early in the sequence of events, such as a teacher beginning the
process of teaching. According to Bandura (1997), “perceived self-efficacy is often a better
predictor under variable conditions than past performance, because efficacy judgments
encompass more information than just the executed action” (p.81). Collins (1982) selected
children who evaluated themselves to have high or low self-efficacy in mathematical ability.
These children were then given mathematical problems to solve. Children who had stronger self-
efficacy beliefs tended to reject faulty mathematical strategies, solved more problems, chose to
rework problems they had missed, and did so more accurately than children of similar ability
who doubted their self-efficacy. In higher education settings, Pajares (1996) reported that the
self-efficacy of college undergraduates in the areas of mathematics was a better predictor of their
mathematics interest and majors than their prior mathematical achievements. According to
Zimmerman et al. (1992), academic self-efficacy affects performance directly, as well as
indirectly, related to students’ goals. Pintrich & Garcia (1991) found that students,

who believe they are capable of performing academic tasks, tend to employ more cognitive and
metacognitive strategies and tend to persist longer on the task than students who believe they are
less capable.

Teacher self-efficacy and student achievement. Teacher self-efficacy has been found to be a
strong predictor of student achievement. Sadker & Sadker (1995) found that, starting in seventh
grade, girls underestimate their abilities in math and science courses, while several studies
(Miller, Greene, Montalvo, Ravindran, & Nichols, 1996; Pintrich & DeGroot, 1990; Smist,
Archambault, & Owen, 1997; Tippins, 1991) demonstrated that female students have lower self-
efficacy in math and science compared to male students. Kennedy (1996) found that self-efficacy
in mathematics can shape the future career choices made by students. Students with higher self-
efficacy in mathematics receive better grades in college and are more likely to major in a science
field (Astin & Sax, 1996). Students who have high self-efficacy tend to try more difficult tasks
and persist longer on these tasks. Achievement is perceived as a result of the student’s abilities
(Bandura, 1986). “...Those who regard themselves as inefficacious shy away from difficult
tasks, slacken their efforts and give up readily in the face of difficulties, dwell on their personal
deficiencies ...lower their aspirations, and suffer much anxiety and stress. Such self-

misgivings undermine performance...” (Bandura, 1986, p. 395).

Ashton (1984) found that teachers who believe they can affect their students’ performance will

typically show an increase in their own enthusiasm and persistence when working with their
students. Students of teachers with high teacher self-efficacy outperform students of other
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teachers on a range of achievement tests (Anderson et al., 1988, 1988; Ross, 1992). Gibson and
Dembo (1984) found that teachers with high teacher self-efficacy persist longer with struggling
students and criticize them less even after the students give incorrect answers. Teachers

with high teacher self-efficacy tend to organize and plan for their students to learn, set goals for
themselves and their students, and identify and implement strategies to achieve

these academic goals. Teachers with low teacher self-efficacy plan less and tend to set fewer
goals for their students that will enhance learning. Teachers with high teacher self-efficacy
believe the teacher is responsible for their students’ success, while teachers with low teacher
self-efficacy tend to view their students’ failures on factors such their student’s abilities,
student’s family background, and the student’s attitude (Ashton, 1984).

Teachers with high teacher self-efficacy are more open to new ideas and are willing to consider a
variety of approaches to meet their student’s needs (Berman et al, 1977). Teacher self-efficacy
has been shown to be related to classroom behaviors in which teachers with high teacher self-
efficacy use praise rather than criticism, persevere when working with low achievers, and tend to
be accepting of their student’s opinions (Ashton & Webb, 1986; Gibson & Dembo, 1984).
Ashton and Webb (1986) found that teachers with higher teacher self-efficacy were more
inclined to support learning environments that were more responsive to students, while Gibson
and Dembo (1984) found that teachers with higher teacher self-efficacy were more likely to
encourage learning through small groups.

There also appears to be a relationship between teacher’s content-specific self-efficacy and
student performance. Researchers have found that mathematics and science teachers who

have good conceptual understanding of their fields tend to emphasize conceptual explanations to
their students and tend to shy away from subject textbooks to enhance student learning, while
teachers with low self-efficacy tend to rely heavily on prepared texts. Grossman, Wilson, &
Shulman (1989) found that elementary teachers who had firm conceptual understanding of
mathematics tended use word problems more often, displayed a greater understanding of their
student’s problem solving strategies, and produced students that performed better in
mathematical problem solving. Teachers who were rated as having higher teacher self-efficacy
had students with improved achievement scores in mathematics and a greater number of
students interested in school (Tracz & Gibson, 1986; Ross & Cousins, 1993).

The relationship between subject specific self-efficacy and subject specific performance is
stronger than between academic self-efficacy and academic achievement (Marsh, 1990; Marsh,
Barnes, Cairns, & Tidman, 1984; Marsh, Byrne, & Shavelson, 1988). Marsh and O'Neill (1984)
reported that the mathematical achievement levels of high school students were strongly related
to their mathematical self-efficacy. When comparing mathematical achievement to academic
self-efficacy, the strength of this relationship decreased.

Researchers have also been successful in demonstrating that teacher self-efficacy is positively
related to and influences academic achievement. A meta-analysis of studies published between
1977 and 1988 revealed that teacher self-efficacy was positively related to academic
achievement (Multon, Brown, & Lent, 1991). Teacher self-efficacy was related to academic
outcomes (7, = .38) and accounted for approximately 14% of the variance. Effects were stronger
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for high school (d = .41) and college students (d = .35) than for elementary students (d = .21)
Pajares & Schunk (2001).

The influence of collective efficacy. Collective efficacy is a group characteristic and is a
product of the group dynamics (Goddard, Hoy, & Woolfolk Hoy, 2000). Collective efficacy
represents the group’s perceptions concerning the ability of the group (Bandura, 1997).
Bandura’s (1986, 1997) social cognitive theory, through its utilization of human
agency, provides insight into the concept of collective efficacy. Since human or personal
agency functions in a system where agency can be influenced by social factors and social
relationships, the concept of collective efficacy can be formed through the perception that
individuals have regarding the group’s ability in working together to produce desired results
(Bandura, 1997). Bandura (1993, 1997) was one of the first researchers to assert that collective
efficacy varies considerably among schools and is directly related to student achievement.
Schools that have structured leaning environments, where teachers set high but achievable goals,
and where students work hard and respect others, do well academically, even controlling for
socioeconomic level (Hoy, Sweetland, & Smith, 2002).

Goddard, Hoy, and Woolfolk Hoy (2000) found that student achievement was related to
collective efficacy and that student achievement was affected by variations in collective
efficacy. Bandura (1993), in his study of collective efficacy and student achievement developed
two important findings: (a) student achievement is significantly and positively related to
collective efficacy, and (b) collective efficacy has a greater impact on student achievement than
the student’s social economic status. Teachers' perceived collective efficacy changes
dramatically through different grade levels. In the elementary grades, where academic demands
are minimized, teachers demonstrate a lower sense of self-efficacy in promoting learning. As
students become more accustomed to school routines and academic demands continue to be non-
rigorous, teachers express a stronger sense that their school is successful in educating their
students. At higher-grade levels, where academic demands increase and students experience
more difficult challenges, teachers view their schools as declining in instructional efficacy
(Bandura, 1993). This decline in instructional efficacy affects teachers' perceived self-efficacy,
which in turn affects how well students manage school transitions (Midgley et al., 1989).

Characteristics of the student body such as low socioeconomic levels, high student turnover, and
absenteeism affects the collective efficacy of the school resulting in lowering academic
achievement levels (Bandura, 1993). Goddard, Hoy, and Woolfolk (2000), in a study of 97 high
schools in Ohio found that collective efficacy was more important than the school’s
socioeconomic level in explaining achievement levels. When collective efficacy was high, a
strong focus on academic pursuits not only affects the persistent behavior of the teachers in the
school, but also reinforces a framework of shared beliefs by teachers and students.

Variations in teacher’s self-efficacy over time. Research based on teacher self-efficacy
has provided an understanding of the relationship of teacher self-efficacy to teacher behaviors as
well as an understanding of the influence teacher self-efficacy has on student outcomes. Even
with this research base, little has been done to study the development of teacher self-efficacy and
whether teacher self-efficacy remains stable over time. Tschannen-Moran, Hoy, and Hoy (1998)
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found that little evidence exists as how teacher self-efficacy solidifies across a teaching career. It
appears to be unclear as to whether teacher self-efficacy changes or stabilizes across a career.
Brown and Gibson (1982) found that teachers at later stages in their career had lower teacher
self-efficacy, while another study found that outstanding teachers had no differences in their
teacher self-efficacy across career stages (Pigge & Marso, 1993). Housego (1992) found, through
experience, a belief in one's personal power can increase, while a belief in the power of teaching
may decrease. DeMesquita and Drake (1994) found in a study done on a Kentucky non-graded
primary program, no significant difference between teacher self-efficacy between teachers at
different stages in their careers.

Changing teacher self-efficacy. Teacher self-efficacy is a very important construct,
related to numerous behaviors found in teachers as well as students. Even though high teacher
self-efficacy produces higher measures of student achievement (Ashton & Webb, 1986), teacher
beliefs appear to be quite stable and resistant to change (Brousseau, Book, & Byers, 1988).
Tschannnen-Moran, Woolfolk Hoy, and Hoy (1998) contend that teacher self-efficacy is
cyclical. Higher teacher self-efficacy leads to greater effort and persistence, which results in
quality teaching performance, which leads to higher teacher self-efficacy. Lower teacher self-
efficacy leads to less effort and persistence, which results in poor teaching performance, which
leads right back to lower self-efficacy. Making a transition to the application of a new
pedagogical approach is difficult because pre-existing beliefs are held onto even in the face of
contradictory evidence (Kagan, 1992).

Bandura (1997) cautioned that positive changes in teacher self-efficacy come only through
“compelling feedback that forcefully disrupts the preexisting disbelief in one’s capabilities”
(p.82). Studies done on reading comprehension have shown that the pre-existing beliefs that
students bring to the text that they read causes gross misconceptions; however, students continue
to use these pre-existing beliefs in their comprehension (Alvermann, Smith, & Readence, 1985;
Anderson, Reynolds, Schallert. & Goetz, 1977). Teachers’ self-efficacy also appears to not be
affected by reading and applying the findings of educational research (Hall & Loucks, 1982).
Empirical studies that have been done show that most teachers leave their university programs
with the same set of beliefs that the teachers brought to the university. Instead of modifying their
initial beliefs, students appear to become more comfortable with them (Feiman-Nemser &
Buchmann, 1989; Tabachnick & Zeichner, 1984; Zeichner, 1989).

Teacher self-efficacy has been shown to change over time. DeMoulin (1993) noted a fluctuation
in teacher self-efficacy levels from pre-service and novice teachers to experienced teachers
presented with similar tasks. As teachers become more experienced, modifying teacher self-
efficacy becomes more difficult. Even if teachers are exposed to new workshops or presented
new teaching methods, there is a resistance to this change. Guskey (1986, 1989) confirmed that
change is gradual and difficult after an intervention, and programs requiring change need to be
accompanied by encouragement, support, and feedback in order to be most effective. Stein and
Wang (1988) and Woolfolk and Hoy (1990) found that teacher expectations and teacher self-
efficacy must be addressed before introducing new instructional material. Sparks (1988) found
that when designing in-service programs, teacher self-efficacy and expectations should be
considered. Teachers who have low teacher self-efficacy tend to defend their natural style of
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teaching and resist possible changes since they have lower expectations for themselves as well as
their students. Teachers with high teacher self-efficacy are more willing to experiment with
recommended practices and believe they could make improvements (Sparks, 1988). An approach
that was shown to be effective by Sparks was the utilization of small instructional support groups
where teachers could examine their own teaching in respect to research findings and then be able
to discuss their concerns and successes within a safe environment. If these teachers tried a
recommended strategy and found the strategy worked, they were more willing to experiment
with other strategies. This environment allowed teachers to gain confidence, thus improving their
teacher self-efficacy.

Sandholtz (1999) found that experiences that provide teachers with autonomy, choice, and active
participation were critical to effective professional development. By allowing teachers to be
actively involved in the process by participating and evaluating their own knowledge of teaching,
teachers are able to capitalize in the use of critical thought and human agency (Bandura, 1997).
Overall, teacher self-efficacy is malleable, but for change to occur in a teacher’s self-efficacy
well developed professional teacher development programs must be utilized and these programs
must build upon critical thought and human agency.

In changing teacher self-efficacy, consideration must be given that teacher self-efficacy can be
undermined, especially in teachers who have low teacher self-efficacy. Teachers with low
teacher self-efficacy must not be placed in situations where failure is likely, since the result is a
reduction in the teacher’s participation, destabilization of the motivation, and lower self-efficacy
Ross (1994). Tschannen-Moran, Woolfolk, Hoy, and Hoy (1998) identified implementations to
increase teacher self-efficacy by providing opportunities for teacher collaborations, arranging for
teachers to participate in decision making and sense of control, and raising the general health of
the school climate.

Project Lead the Way

Project Lead the Way (PLTW) began in 1986 when Richard Blais, chairman of the technology
department in the Shenendehowa Central School District in Upstate New York, began offering
pre-engineering and digital electronics classes to encourage students to study engineering. Blais
developed a rigorous, relevant curriculum and paired it with a dynamic, interactive learning
environment. Based on the success of these classes, Blais partnered with Richard Liebich, whose
family founded the Charitable Leadership Foundation (CLF), to establish PLTW. The first post-
secondary PLTW partner was Rochester Institute of Technology, which became the program’s
first national affiliate and hosted the first professional development Summer Training Institute
for teachers. The PLTW program was first introduced into 12 New York State high schools
during the 1997-98 school year and was field tested the following year in three middle schools.
Currently, there are over 400,000 students involved in the PLTW program in all 50 states of the
United States, including Washington D.C. (PLTW, 2011).

PLTW? s curriculum emphasizes critical thinking, creativity, innovation, and real-world problem
solving. Students enrolled in a PLTW curriculum must also enroll in a sequence of college-
preparatory mathematics and science courses. PLTW classes are hands-on, based in real-world
experiences. PLTW sets the highest standards for rigorous classes that develop students’
innovative, collaborative, cooperative, and problem-solving skills. Students have the opportunity
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to create, design and build projects, applying what they are learning in math and science to the
real world challenges. Each course emphasizes hands-on, project-based activities that engage
students on multiple levels, exposing them to subjects that they typically would not pursue, and
providing them with a strong foundation for achieving their academic goals in any chosen field
of study. The PLTW program establishes a proven path to college and career success in STEM
related industries (PLTW, 2011). Students who took courses developed by PLTW scored
significantly higher on science and mathematics in the NAEP than students in a random,
stratified comparison group (Bottoms & Anthony, 2005; Bottoms & Uhn, 2007). PLTW students
earn higher GPAs as freshmen in college and are studying engineering and technology in greater
numbers that the national average, with a higher retention rate in college engineering, science,
and related programs than non-PLTW students (PLTW, 2011).

The PLTW middle school program (grades 6-8), called Gateway to Technology (GTT), is a
project based program that incorporates national standards in mathematics, science, and
technology. Unlike the high school program, where students may select PLTW courses, GTT is
designed to be offered to all students. There are six, nine-week, instructional units which
introduce many of the fundamentals covered in the PLTW high school curricula. These units
include: automation and robotics, design and modeling, energy and the environment, flight and
space, magic of electrons, and science of technology (PLTW, 2011).

The high school curriculum contains eight courses that are grouped into foundation courses,
specialization courses, and a capstone course. Students are encouraged to take three foundation
courses and at least one specialization course as well to complete the sequence with the a
capstone course. The three foundation courses include: Principle of Engineering, Introduction to
Engineering Design, and Digital Electronics. The specialization courses consist of Computer
Integrated Manufacturing, Civil Engineering and Architecture, Aerospace Engineering, and
Biotechnical Engineering. The capstone course includes: Engineering Design and Development
(PLTW, 2011).

PLTW classes are taught in school during the school day, and every PLTW instructor receives
extensive training as well as ongoing support in the courses they teach. All teachers complete a
two-week professional development course for every PLTW class that they teach. Since 1997,
PLTW affiliates have trained nearly 15,000 teachers to teach their courses. The two week Core
Training session is taught at over 40 PLTW-approved post-secondary affiliates around the
country. A PLTW virtual academy provides ongoing professional development training, detailed
materials for each lesson in every PLTW course, videos of PLTW master teachers teaching
PLTW lessons, and collaboration tools; including forums for teachers to ask questions, update
each other on changes, and to discuss PLTW lessons (PLTW, 2011).

In addition, PLTW encourages schools to develop relationships with leading corporations,
philanthropic foundations, and prestigious colleges and universities. The efforts of school
partners help ensure PLTW classrooms have the latest technology, materials, and equipment, and
that PLTW students are learning the most up-to-date information found in such fields as
information technology, engineering design, and alternative energy (PLTW, 2011).
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Chapter I1I: Method

A quantitative approach was employed in this study to measure how factors influence the teacher
self-efficacy of secondary engineering educators. A Web-based instrument was administrated to
secondary engineering educators to obtain quantitative data using a demographic instrument and
a self-efficacy instrument.

Participants

The population for this study consisted of 7,082 PLTW secondary engineering educators
(including 145 Pilot Study participants and 6,937 other PLTW teacher participants in the full
study) This population included both PLTW middle school teachers (teaching the Gateway to
Technology” curriculum) and high school PLTW teachers (teaching the “Pathway to
Engineering”) Curriculum. Rather than sample this population, all members of the population
were invited to participate in the study in order to maximize the number of respondents, and
because electronic administration of the instrumentation via the Web made it relatively easy to
invite the entire PLTW teacher population to participate. Of those PLTW teachers who
responded to the study, 314 (27.38%) were female and 833 (72.62%) were male. Their mean age
was 44.82 years (SD = 10.73) with a range of 2273 years of age. The population had an average
teaching experience of 14.37 years (SD=9.36) with a range of 1-45 years.

Research Design

Two quantitative instruments provided data used for an analysis of factors that influence PLTW
teachers’ self-efficacy based on Bandura’s (1977, 1986, 1997) definition of self-efficacy. The
quantitative approach was descriptive in nature in that variables were not manipulated. To
explain the influence of self-efficacy, the measurement of self-efficacy must be designed based
upon the participant’s environment and the individual’s progression within that environment
(Bandura, 1997). Maurer and Andrews (2000) compared the reliability and validity of three
formats of self-efficacy scale (traditional, Likert and general categorical). The results revealed
that for assessing task specific level and strength of self-efficacy, traditional and Likert measures
are useful.

Instrumentation

A demographic questionnaire (Appendix B) included questions related to: (a) gender; (b) age; (c)
residence of PLTW teachers; (d) teaching experience; (e) school setting; (f) additional PLTW
teachers within school; (g) teacher licensure process; (h) post-secondary degrees; (1) teaching
endorsements; (j) post-secondary credit hours; (k) decision to teach the PLTW curriculum; (1)
non-PLTW teaching experience; (m) PLTW grade levels taught; (n) PLTW teaching experience;
(o) semesters teaching PLTW classes; (p) number of PLTW sections currently being taught; (q)
PLTW certification; (r) hours of online support received; (s) hours of online support provided; (t)
hours discussing PLTW issues; and (u) hours spent with PLTW partnership team. Additional
factors/items intended for novice teachers included: (v) student teaching completed; (w) student
teaching under a PLTW mentor/teacher; and (x) student teaching role (if any) in PLTW classes.
These demographic variables emerged from the literature review. The questionnaire items were
initially developed by the researcher with input from one STEM education expert. That version
of the questionnaire was reviewed by two PLTW Directors of Assessment, the PLTW Director
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of Market Development and Relationships and by a panel of six STEM/engineering education
content professionals to establish content validity. Content validity can vary across populations,
and validity should be established for the population that will be sampled for the intended
function (Nunnally & Bernstein, 1994; Suen, 1990). Since this instrument only established the
demographic characteristics of the participants and the instrument did not measure a construct of
interest, all effort was made to develop a demographic instrument that minimized interpretation
biases. Applicable dimensions such as relevance, representativeness, specificity, and clarity can
guide judgments about the content validity of the elements (Nunnally & Bernstein, 1994).
Content validity was achieved by the consensus of the panel of content professionals in that the
selected questions included in the demographic instrument established a specific set of
engineering educator characteristics. Lissitz and Samuelsen (2007) gave weight to the
recommendation from content experts as to the completeness of test specifications regarding
content representativeness as sufficient evidence of content validity. In an effort to validate the
content validity, face validity was addressed during the pilot study, where a minimum of twenty-
four participants were asked for recommendations as to improvements that could be made to the
demographic instrument to eliminate or revise ambiguous questions. Final content validity was
defined as the panel of content professionals being in agreement that each question on the
demographic instrument was relevant, representative, specific, and clearly defined (Nunnally &

Bernstein, 1994).

The Teachers’ Self-Efficacy Belief System (TEBS-S) instrument consisted of 31 items (Dellinger
et al., 2008). Each of the 31 items used a 4-point Likert-type scale, with anchors at: (1) Weak
Beliefs in my Capabilities; (2) Moderate Beliefs in my Capabilities; (3) Strong Beliefs in my
Capabilities; and (4) Very Strong Beliefs in my Capabilities. The Cronbach alpha reliability of
the TEBS-S instrument has ranged from 0.80 to 0.87 (Dellinger et al., 2008) (Appendix C).
Dellinger et al., (2008) determined four moderately correlated factors that could be used with the
instrument: (a) efficacy in accommodating individual differences; (b) efficacy in managing
learning routines; (c) efficacy in maintaining a positive classroom climate; and (d) efficacy in
monitoring feedback for learning.

Procedure: Pilot Study

With approval from Virginia Tech’s Institutional Review Board, the researcher contacted the
PLTW Director of Assessment and Evaluation and informed him the research proposal had been
approved and that the pilot study should begin. The PLTW Director contacted initially 145
PLTW teachers (randomly selected from the PLTW e-mail database) via e-mail, asking if they
would willingly participate in a teacher self-efficacy pilot study. The objective was to obtain a
sample size between 24 and 36 participants. Johanson and Brooks (2010) found that 24-36
participants are a reasonable sample size for a pilot study. Beyond 36 participants, there is
minimal change in the confidence interval. The purpose of the pilot study was to identify
ambiguities and problems respondents encountered with the survey directions and item
statements, and to obtain content validity. In addition to identifying problems, participants were
asked to record the time required to complete the survey. Items that the participants identified as
problematic were revised as appropriate. Using the results from the pilot study, a Cronbach alpha
was computed on the four TEBS-S dimensions (efficacy in accommodating individual
differences; efficacy in managing learning routines; efficacy in maintaining a positive classroom
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climate; and efficacy in monitoring feedback for learning). These Cronbach alpha values were
compared to the TEBS-S Cronbach alpha values (Dellinger et al., 2008) (Appendix C) to validate
internal consistency between questions. The results of the pilot study were used by the researcher
to make any necessary modifications to Web-based survey prior to the actual study.

Procedure: Survey Administration

Once the pilot study was completed and revisions to the questionnaire were finalized, the
researcher informed the PLTW Director of Assessment and Evaluation that the final study was to
begin. The Director contacted each of the PLTW teachers via e-mail, asking if they would
willingly participate in a teacher self-efficacy study (Appendix D). This e-mail informed
prospective participants of the value of their participation, provided them with a link to the
online survey, indicating that all responses were anonymous and optional. Pilot study
participants were not invited to participate in this full study. Four days later, the PLTW Director
of Assessment and Evaluation sent another e-mail (Appendix E) to all participants, encouraging
non-respondents to complete the survey. This procedure was repeated four days later, and the
survey was closed a week after the second “follow-up” e-mail.

Data Analysis

Research question 1. What influence do selected demographic characteristics have on
PLTW teachers’ self-efficacy?

Frequency distributions and percentages (FP) were computed for each of the following
demographic variables: gender, age, residence, teaching experience, school setting, additional
PLTW teachers, licensure process, post-secondary degrees, teaching endorsements, and post-
secondary credit hours. (Appendix A).

Teacher self-efficacy means and standard deviations (MS) were computed for the four associated
TEBS-S dimensions—Accommodating Individual Differences (AID), Managing Learning
Routines (MLR), Maintaining a Positive Classroom Climate (CC), and Monitoring Feedback for
Learning (MFL)—with regard to each demographic variable (gender, age, residence, teaching
experience, school setting, additional PLTW teachers, licensure process, post-secondary degrees,
teaching endorsements, and post-secondary credit hours). (Appendix A).

A one way analysis of variance (ANOV A) was computed on the demographic variables to
determine which demographic variables, if any influenced PLTW teachers’ self-efficacy.

The results from the data analysis determined what influence selected demographic
characteristics had on PLTW teachers’ self-efficacy.

Research question 2. What influence do selected pre-PLTW teaching experiences have
on PLTW teachers’ self-efficacy?

Frequency distributions and percentages (FP) were computed for each of the following variables:
decision to teach PLTW curriculum, non-PLTW teaching experience, student teaching
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completed, student teaching under a PLTW mentor/teacher, and student teaching role (if any) in
PLTW classes. (Appendix A).

Teacher self-efficacy means and standard deviations (MS) were computed for the four associated
TEBS-S dimensions—Accommodating Individual Differences (AID), Managing Learning
Routines (MLR), Maintaining a Positive Classroom Climate (CC), and Monitoring Feedback for
Learning (MFL)—with regard to each demographic variable (decision to teach PLTW
curriculum, non-PLTW teaching experience, student teaching completed, student teaching under
a PLTW mentor/teacher, and student teaching role (if any) in PLTW classes). (Appendix A).

A one way analysis of variance (ANOVA) was computed on the demographic variables to
determine which demographic variables, if any, influenced PLTW teachers’ self-efficacy.

The results from the data analysis determined what influence selected pre-PLTW teaching
experiences had on PLTW teachers’ self-efficacy.

Research question 3. What influence do selected PLTW teaching experiences have on
PLTW teachers’ self-efficacy?

Frequency distributions and percentages (FP) were computed for each of the following variables:
PLTW grade levels taught, PLTW teaching experience, number of semesters teaching PLTW
classes, and sections of classes taught during 2010-2011. (Appendix A).

Teacher self-efficacy means and standard deviations (MS) were computed for the four associated
TEBS-S dimensions—Accommodating Individual Differences (AID), Managing Learning
Routines (MLR), Maintaining a Positive Classroom Climate (CC), and Monitoring Feedback for
Learning (MFL)—with regard to each demographic variable (PLTW grade levels taught, PLTW
teaching experience, number of semesters teaching PLTW classes, and sections of classes taught
during 2010-2011). (Appendix A).

A one way analysis of variance (ANOV A) was conducted on the demographic variables to
determine whether a significant difference existed between the self-efficacy means in order to
determine whether the demographic variable influenced the PLTW teacher’s self-efficacy.

The results from the data analysis determined what influence selected PLTW teaching
experiences have on PLTW teachers’ self-efficacy

Research question 4. What influence do selected in-service professional development
experiences have on PLTW teachers’ self-efficacy?

Frequency distributions and percentages (FP) were computed for each of the following
demographic variables: PLTW certification, hours of online support per month, hours of online
support provided per month, hours per month discussing PLTW issues, and hours spent with
PLTW partnership team. (Appendix A).
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Teacher self-efficacy means and standard deviations (MS) were computed for the four associated
TEBS-S dimensions—Accommodating Individual Differences (AID), Managing Learning
Routines (MLR), Maintaining a Positive Classroom Climate (CC), and Monitoring Feedback for
Learning (MFL)—with regard to each demographic variable (PLTW certification, hours of
online support per month, hours of online support provided per month, hours per month
discussing PLTW issues, and hours spent with PLTW partnership team). (Appendix A).

A one way analysis of variance (ANOV A) was conducted on the demographic variables to
determine whether a significant difference existed between the self-efficacy means in order to

determine whether the demographic variable influenced the PLTW teacher’s self-efficacy.

The results from the data analysis determined what influence selected in-service professional
development experiences have on PLTW teachers’ self-efficacy.
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Chapter 1V: Results’

Pilot Study

A pilot study was undertaken to identify ambiguities and problems participants encountered with
the survey directions and item statements, and to establish content validity. The researcher
invited 145 PLTW teachers (randomly selected from the PLTW database) to participate in the
pilot study. From that group, 41 e-mails were returned as undeliverable, resulting in 104
potential participants. Possible reasons for the 41 non-respondents included: improper e-mail
addresses, full inboxes, local system maintenance, and school e-mail filters. Of the 104 potential
pilot study participants who were contacted via e-mail 33 opened the survey, and 30 PLTW
teachers (29% of the potential participants) completed the pilot study survey.

Gender of participants. The frequency distribution of participants’ gender is presented
in Table H1. Male PLTW teachers comprised 76.67% (n = 23) of the sample population and
female PLTW teachers represented 23.33% (n = 7).

Age of participants. The frequency distribution of participants’ age is presented in Table
H2. PLTW teachers’ ages ranged from 23 to 70 with a mean age of 44.30 (SD = 12.73) for the
sample population. The mean age for males was 45.57 (SD = 13.02) and 40.14 (SD = 11.63) for
females.

Years of teaching experience. The frequency distribution of participants’ total years of
teaching experience is presented in Table H3. Of the 30 participants, 29 chose to provide this
information. PLTW teachers’ total years of teaching experience ranged from 1 to 35 with a mean
experience level of 16.21 (SD = 10.54) for the sample population.

Post-secondary degrees completed. The frequency distribution of participants’ post-
secondary degrees completed is presented in Table H4. Of the 30 participants, 30 chose to
provide this information. A total of 61 post-secondary degrees were awarded to the 30
participants. One participant had not completed a post-secondary degree, but was in the process
of completing a degree in education.

Licensure process. The frequency distribution of participants’ licensure process is
presented in Table HS. Participants who were awarded a teaching license after earning a degree
in an educational field comprised 86.7% (n = 26) of the sample population while participants
who were awarded a teaching license without yet earning in an educational field comprised
13.3% of the sample population (n = 4).

* All tables identified in this chapter appear in Appendices H, I or J.
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Chronbach alpha coefficients. Table H6 documents the internal consistency values
(Cronbach alpha) of the Pilot Study compared to the Cronbach alpha coefficients for each of the
four dimensions of the TEBS-S instrument (Dellinger et al., 2008) (Appendix C). The Pilot
Study demonstrated an acceptable internal consistency for all four dimensions with higher
internal consistency showing on 3 of the 4 dimensions. The lowest Cronbach’s alpha coefficient
was 0.862 (Accommodating Individual Differences), which was higher than the acceptable
criterion for a developed instrument of 0.80 (Carmines & Zeller, 1979). A Cronbach alpha
coefficient was also computed for each of the four teacher self-efficacy dimensions if one of the
TEBS-S questions was deleted. Improvements in the Cronbach Alpha coefficients for each of
four dimensions were found to be minimal. This information can be found in tables H7-H10.

Average time to complete pilot survey. The frequency distribution of participants’ time
required to complete the Pilot Study survey is presented in Table H11. The average time to
complete the Pilot Study survey was 15.56 minutes (SD = 5.01) for the sample population. The
mode was found to be 10 minutes (n = 7).

Pilot study findings. Within the Pilot Study instrument, participants were provided
additional space to comment on the survey questions. One participant found that survey question
#12 List the number of post-secondary semester hours you have completed in each of the
following disciplines. If you have been enrolled in a program that used quarter hours, please
convert hours such that, 3 quarter hours = 2 semester hours to be difficult to answer unless the
participant had a transcript available. Survey question #14, Select the percentage of time over
your entire K-12 teaching career that you have taught the following school subjects (total of
percentages must equal 100), was not answered correctly on a consistent basis. Of the 30

respondents, 8 (27%) answered the question incorrectly so that their total percentage did not
equal 100%.

Content Validity

A panel of nine experienced professionals in the field of K-12 Engineering Education was
invited to assist in establishing the content validity of the survey. Eight of the nine experienced
professionals were recommended by PLTW based upon their engineering education experience
levels and their professional credentials within PLTW. The professional panel assessed: (1) Each
survey item’s relevance to the associated research question; and (2) the clarity of the wording of
each survey item. Respondents were shown a research question (RQ), and were then asked to
rate the degree of agreement regarding each RQ-related items’ relevance to that research
question using a four-point scale, ranging from 1 to 4, with 1 (Survey question is not relevant in
addressing the research question) and 4 (Survey question is relevant in addressing the research
question). They repeated that process for each of the RQs. Respondents were also asked to rate
the degree of clarity of each survey item, using a four-point scale, ranging from 1 to 4, with 1
(Survey item is not clear) and 4 (Survey item is clear). An additional item-specific comment box
was provided for each survey item. Of the nine experienced professionals asked to participate in
this survey validation process, six chose to complete an on-line content validity survey using
Survey Monkey.
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Table I1 details the qualifications of the six experienced professionals. Five experienced
professionals were active PLTW teachers with an average K-12 teaching experience of eighteen
years. The sixth experienced professional was a Professor of Integrative STEM Education with
approximately thirty-four years of post-secondary teaching experience.

Table 12 demonstrates the rating score for the 24 survey questions by the six experienced
professionals regarding relevance to research questions. Of the 24 survey questions, 20 survey
questions received a 3 or 4 rating, while one experienced professional rated 3 questions with a
rating of 1.

Table I3 demonstrates the Content Validity Index (CVI) rating for each the 24 survey questions
regarding relevance to the research questions. Of the 24 survey questions, 21 survey questions
were highly relevant with a CVI of 1.00. Survey questions 4, 5, and 6 had lower CVI values than
the other survey questions at 0.83. The mean [-CVI value was determined to be 0.97. Questions
4, 5, and 6 were retained in the survey since 5 out of 6 experienced professionals rated them as
being highly relevant. Thus the content validity (relevance to research questions) was confirmed.
Lissitz and Samuelsen (2007) gave weight to the recommendation from content experts as to the
completeness of test specifications regarding content representativeness as sufficient evidence of
content validity.

Table 14 demonstrates the rating score for the 24 survey questions by the six experienced
professionals regarding clarity. Of the 24 survey questions, 24 survey questions received a 3 or 4
rating establishing that all survey questions were rated as being clear.

Table IS5 demonstrates the CVI rating for each the 24 survey questions regarding clarity. Of the
24 survey questions, 23 survey questions were determined clear with a CVI of 1.00. Survey
question 11 had a lower CVI value than other survey questions at 0.83. Question 11 was retained
in the survey since 5 out of 6 experienced professionals rated the questions as being highly
relevant. The mean I-CVI value was determined to be 0.99. Thus the content validity (clarity)
was confirmed. Lissitz and Samuelsen (2007) gave weight to the recommendation from content
experts as to the completeness of test specifications regarding content representativeness as
sufficient evidence of content validity.

Modifications Resulting from Pilot Study and Content Validity

Even though the content validity indexes demonstrated that the demographic instrument was
valid, the researcher chose to clarify two questions resulting from comments obtained from the
pilot study participants and from the experienced professionals. These changes were reviewed
with a Professor of Integrative STEM Education and consensus was reached. Table 16 details the
changes that were made to the survey questions.
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Study Results

The study results were obtained by having the PLTW Director of Assessment and Evaluation
invite, 6937 PLTW teachers, via email, to participate in a teacher self-efficacy study. From the
6937 PLTW teacher/prospective participants contacted, 1609 chose to open the survey and 1157
returned useable responses (16.7% response rate) that met the following criteria: All questions on
the TEBS-S instrument were completed and a minimum of 85% of the demographic questions
were completed (20 out of 23 questions).

Chronbach alpha coefficients. Table J1 documents the internal consistency values
(Cronbach alpha) of the study compared to the Cronbach alpha coefficient for each of the four
dimensions of the TEBS-S instrument (Dellinger et al., 2008) (Appendix C). The study
demonstrated acceptable internal consistency for all four dimensions in measuring teacher self-
efficacy with higher internal consistency showing on 4 of the 4 dimensions. The lowest
Cronbach’s alpha coefficient was 0.818, which achieved an acceptable criterion for a developed
instrument of 0.80 (Carmines & Zeller, 1979). A Cronbach alpha coefficient was also computed
for each of the four teacher self-efficacy dimensions if one of the TEBS-S questions was deleted.
Improvements in the Cronbach alpha coefficients for each of four dimensions were found to be
minimal. This information can be found in tables J2-J5.

Research Question 1. What influence do selected demographic characteristics have on
PLTW teachers’ self-efficacy?

Gender of PLTW teachers. The frequency distribution of the PLTW teachers’ gender is
presented in Table J6. Male PLTW teachers comprised 72.62% (n = 833) of the sample
population and females represented 27.38% (n = 314). The teacher self-efficacy means based on
the gender of the PLTW participants is presented in Table J7. The teacher self-efficacy of male
PLTW teachers was slightly higher than females on all five teacher self-efficacy dimensions.
Male and female PLTW teachers had higher teacher self-efficacy regarding maintaining a
positive classroom climate while male and female PLTW teachers had lower teacher self-
efficacy regarding accommodating individual differences. Table J8 presents the ANOVA results
comparing the means (overall teacher self-efficacy) based upon the gender of the PLTW
teachers. The results show that there was no significant difference in the means (overall teacher
self-efficacy) based on the gender of the PLTW teachers.

These findings appear to be consistent with existing research in that males tend to have higher
teacher self-efficacy than females in areas related to mathematics, science and technology
(Meece, 1991; Pajares & Miller, 1994; Wigfield, Eccles, & Pintrich, 1996); however, Eisenberg,
Martin, & Fabes (1996) found that differences in self-efficacy in mathematics, science and
technology has diminished or has disappeared. Most researchers have also reported no gender
differences in the strength of the relationship between the sources and self-efficacy (Matsui,
Matsui, & Ohnishi, 1990; Britner & Pajares, 2006; Lent, Lopez, & Bieschke, 1991; Lent, Lopez,
Brown, & Gore, 1996; Pajares, Johnson, & Usher, 2007).
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Age of PLTW teachers. The frequency distribution of PLTW teachers’ age is presented
in Table J9. The mean age of the PLTW teachers was 44.82 years (SD=10.73) with the largest
percentages (17.86%) occurring in the age range of 50-54 years and (17.07%) occurring in the
age range of 45-49 years. The teacher self-efficacy means based on the age of the PLTW
teachers is presented in Table J10. The highest overall PLTW teacher self-efficacy occurred in
the age range of 60-64 years. Table J11 presents the ANOVA results comparing the means
(overall teacher self-efficacy) based upon the age of the PLTW teachers. The results show that
there was no significant difference in the teacher self-efficacy means based on the age of the
PLTW teachers.

These findings are consistent with existing research in that teacher self-efficacy means tend to be
lower among the novice teachers than among career teachers (Tschannen-Moran & Woolfolk
Hoy, 2007). Differences in teacher self-efficacy based on age may be attributed to the fact that
older teachers will typically have more teaching experience. Bates and Khasawneh, (2007) found
that past mastery experience contributed to higher self-efficacy.

Residence of PLTW teachers. The frequency distribution of the PLTW teachers’
residence is presented in Table J12. The largest number of PLTW teachers resided in New York
(89) followed by Texas (86), Wisconsin (84), and Indian (82). The five states with the highest
overall teacher self-efficacy means are presented in Table J13 and include New Jersey (3.53),
Arizona (3.52), Florida (3.51), New York (3.50) and Maryland (3.49). The states with the lowest
overall teacher self-efficacy means are presented in Table J14 and include Louisiana (3.12),
Kentucky (3.12), Utah (3.13), Michigan (3.13) and Oregon (3.15). Note: states presented in
these tables had a minimum of 10 PLTW teachers. Teacher self-efficacy means for all states can
be found in table J15.

An ANOVA was not conducted based on Residence of PLTW Teachers due to the concern for
effect size since PLTW teacher populations varied considerably across all 50 states. Existing
research measuring the affect that locality has on teacher self-efficacy could not be found;
however, an interesting finding by the researcher is 3 out of the 5 states that had higher teacher
self-efficacy were states that were ranked above average regarding the Science and Engineering
Readiness Index (SERI). The SERI index measures the progress in K-12 physical science and
engineering education (White & Cottel, 2011). Research does demonstrate that ethnicity can
have an influence on self-efficacy (Stevens, Olivarez, & Hamman, 2006).

Teaching experience of PLTW teachers. The frequency distribution of PLTW teachers’
teaching experience is presented in Table J16. The mean teaching experience of PLTW teachers
was 14.37 years (SD=9.36) with the largest percentages (25.63%) occurring in the range of 5-9
years and (19.07%) occurring in the age range of 10-14 years. Overall, 72.09% of PLTW
teachers had between 1 and 19 years of teaching experience. Teacher self-efficacy means based
on teaching experience are presented in Table J17. All five dimensions of teacher self-efficacy
show an increasing trend as teaching experience increases with a stabilization point occurring
after 20 years of experience. Tables J18-J22 presents the ANOVA results comparing the means
based upon the age of the PLTW teachers and the different dimensions of the TEBS-S
instrument. The results show that there was a significant difference in the teacher self-efficacy
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means based on teaching experience of PLTW teachers across all dimensions of the TEBS-S
instrument. In Figure 2, a trend line was presented demonstrating the relationship between
overall teacher self-efficacy and teaching experience.

Teaching experience appears to be a major factor in influencing the teacher self-efficacy of
PLTW teachers. These findings are consistent with the literature review in that mastery
experience heavily influences teacher self-efficacy (Bandura, 1977). Unlike with any other
source, correlations between mastery experience and self-efficacy are significant in every
investigation (Usher & Pajares, 2008). Woolfolk (2007) found that experienced teachers develop
higher teacher self-efficacy in that they have experienced real success with students.

Figure 2. Overall Teacher Self-efficacy Based on Teaching
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School setting of PLTW teachers. The frequency distribution of PLTW teachers’ school
setting is presented in Table J23. Public schools comprised 96.27% (n = 1109) of the sample
population. Teacher self-efficacy means based on school setting are shown in Table J24. The
average mean for public schools was 3.34 compared to private non-parochial having an average
mean of 3.47; however, only 2 private non-parochial were used in determining this teacher self-
efficacy means. Table J25 presents the ANOVA results comparing the means (overall teacher
self-efficacy) based on school setting of PLTW teachers. The results show that there was no
significant difference in the teacher self-efficacy based on school setting of PLTW teachers.

Additional PLTW teachers. The frequency distribution of additional PLTW teachers
employed at the PLTW teacher’s current school is presented in Table J26. Schools having
between 0 and 3 additional PLTW teachers comprised 88.36% (n = 1016) of the sample
population and schools having 1 additional PLTW teacher was the highest comprising 28.51% (n
=329) of the sample population. Teacher self-efficacy means based on additional PLTW
teachers are shown in Table J27. Overall teacher self-efficacy means varied little when compared
to the number of additional PLTW teachers. Comparing schools that had between 0 and 4
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additional PLTW teachers, the means (overall teacher self-efficacy) varied between 3.29 and
3.36. Table J28 presents the ANOVA results comparing the means (overall teacher self-efficacy)
and additional PLTW teachers. The results show that there was no significant difference between
the means with additional PLTW teachers.

These findings were unexpected in that additional PLTW teachers who are employed in the
school should influence the PLTW teacher’s self-efficacy if the PLTW teacher’s department had
high collective efficacy. Trust in colleagues (Hoy & Kupersmith, 1985; Hoy & Sabo, 1998) has
been found to be positively related to collective teacher efficacy. A teacher may be highly
inefficacious, but that teacher might perform differently depending on whether the majority of
teacher colleagues in a school share strong perceptions of collective efficacy. The effect of an
individual teacher’s efficaciousness may be either be attenuated or enhanced depending on the
level of collective efficacy in a school (Goddard, Hoy, & Woolfolk Hoy, 2000)

PLTW teachers’ licensure process. The frequency distribution of PLTW teachers’
licensure process is presented in Table J29. Licensed PLTW teachers comprised of 97.48% (n =
1120) of the sample population. PLTW teachers (having a teaching license after earning a degree
in an educational field) comprised of 75.72% (n = 870) of the sample population while PLTW
teachers (having a teaching license after not earning a degree in an educational field) comprised
0f 21.76% (n = 250) of the sample population. Teacher self-efficacy means based upon the
licensure process are shown in Table J30. Overall teacher self-efficacy means were the highest
with licensed PLTW teachers having a mean (overall teacher self-efficacy) of 3.34 and non-
licensed PLTW teachers (3.04-3.06). No difference existed between the means (overall teacher
self-efficacy) between PLTW teachers who were licensed after earning a degree in an
educational field and PLTW teachers who were licensed after not earning a degree in an
educational field. Tables J31-J35 presents the ANOVA results comparing teacher self-efficacy
means based upon PLTW teachers’ licensure process and the different dimensions of the TEBS-
S instrument. The results show that there was a significant difference in the teacher self-efficacy
means based on the PLTW teacher licensure process. Further research is needed to explore what
sources or factors associated with the licensure process leads to higher teacher self-efficacy.

PLTW teachers’ post-secondary degrees completed. The frequency distribution of
PLTW teachers’ post-secondary degrees completed is presented in Table J36. PLTW teachers
having post-secondary degrees in Technology Education comprised 28.55% (n = 608) of the
sample population. Of the 1134 PLTW respondents, 2130 degrees were completed, which
included 1303 bachelor degrees, 807 master’s degrees, and 20 doctorate degrees. Of the 807
master’s degrees, Technology Education comprised 24.04% (n = 194) and Education comprised
34.57% (n = 279). Teacher self-efficacy means based upon the post-secondary bachelor degrees
awarded are shown in Table J37. PLTW teachers who earned a bachelor’s degree in Science
(non-education) had the highest mean (overall teacher self-efficacy) of 3.41 while the lowest
mean (overall teacher self-efficacy) came from PLTW teachers who earned a bachelor’s degree
in Engineering having a mean of 3.28. Table J38 presents the ANOVA results comparing the
means (overall teacher self-efficacy) based upon post-secondary bachelor degrees awarded. The
results show that there was no significant difference in the teacher self-efficacy means based on
post-secondary bachelor degrees awarded.
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Teacher self-efficacy means based upon the post-secondary master’s degrees awarded are shown
in Table J39. PLTW teachers who earned a master’s degree in Mathematics (non-education) had
the highest mean (overall teacher self-efficacy) of 3.61 while the lowest mean (overall teacher
self-efficacy) came from PLTW teachers who earned a master’s degree in Engineering Education
having a mean of 3.18. Table J40 presents the ANOVA results comparing the means (overall
teacher self-efficacy) based upon post-secondary master degrees awarded. The results show that
there was a significant difference in the teacher self-efficacy means based on post-secondary
master degrees awarded.

Teacher self-efficacy means based upon the post-secondary bachelor degrees in combination
with a master’s in Education are shown in Table J41. PLTW teachers who had a bachelor’s
degree in Science Education with a master’s in Education had the highest mean (overall teacher
self-efficacy) of 3.54 while the lowest mean (overall teacher self-efficacy) came from PLTW
teachers who had a bachelor’s degree in Mathematics (non-education) with a master’s in
Education having a mean of 3.19. Table J42 presents the ANOVA results comparing the means
(overall teacher self-efficacy) based on post-secondary bachelor degrees in combination with a
master’s in Education. The results show that there was no significant difference in the teacher
self-efficacy means based on post-secondary bachelor degrees in combination with a master’s in
Education.

Teacher self-efficacy means based upon the post-secondary bachelor degrees in combination
with a master’s in Technology Education are shown in Table J43 PLTW teachers who had a
bachelor’s degree in Mathematics (non-education) with a master’s in Technology Education had
the highest mean (overall teacher self-efficacy) of 3.66 while the lowest mean (overall teacher
self-efficacy) came from PLTW teachers who had a bachelor’s degree in Engineering with a
master’s in Technology Education having a mean of 3.17. Table J44 presents the ANOVA
results comparing the means (overall teacher self-efficacy) based on post-secondary bachelor
degrees in combination with a master’s in Technology Education. The results show that there
was no significant difference in the teacher self-efficacy means based on post-secondary
bachelor degrees in combination with a master’s in Technology Education.

PLTW teachers’ post-secondary degrees in progress. The frequency distribution of
PLTW teachers’ post-secondary degrees in progress is presented in Table J45. PLTW teachers
working toward a post-secondary degree comprised of 21.87% (n = 248) of the sample
population. Of the 248 PLTW respondents, 27.83% (n = 69) PLTW respondents were working
toward a post-secondary degree in education, while 25.81% (n = 64) PLTW teachers were
working toward a post-secondary degree in Technology Education.

PLTW teaching endorsement by grade level. The frequency distribution of PLTW
teachers’ teaching endorsement by grade level is presented in Table J46 Technology Education
represented 44.50% (n = 1485), Math Education 16.60% (n =554), Other 15.55% (n = 518),
Science Education 15.22% (n = 508) and STEM Education 8.12% (n =271) of all teaching
endorsements. Teacher self-efficacy means based upon teaching endorsement by grade level are
shown in Table J47. The K-5 teaching endorsement with the highest mean (overall teacher self-
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efficacy) was STEM Education with a mean of 3.51. The 6-8 teaching endorsement with the
highest mean (overall teacher self-efficacy) was STEM Education with a mean of 3.43. The 9-12
teaching endorsement with the highest mean (overall teacher self-efficacy) was Technology
Education with a mean of 3.37. However, differences in teacher self-efficacy means based upon
PLTW teaching endorsement across the same grade level were not significant.

These findings consistent with Ashton and Webb (1986) who found that teachers working in a
school with a middle-school structure and philosophy tended to have higher self-efficacy than
those in a higher grade structure.

Post-secondary hours completed. The frequency distribution of participants’ post-
secondary hours completed is presented in Table J48. Table J49 presents the teacher self-efficacy
means compared to completed credit hours in Mathematics. PLTW teachers (n = 93) who had
completed between 13-18 hours of credit hours in Mathematics had the highest mean (overall
teacher self-efficacy) of 3.45. PLTW teachers (n = 431) who had not completed any credit hours
in Mathematics had the lowest mean (overall teacher self-efficacy) of 3.20. Table J50 presents
the ANOVA results comparing the means (overall teacher self-efficacy) based on completed
post-secondary credit hours in Mathematics. The results show there was no significant difference
in the teacher self-efficacy means based on completed post-secondary credit hours in
Mathematics.

Table J51 presents the teacher self-efficacy means compared to completed credit hours in
Mathematics Education. PLTW teachers (n = 7) who had completed between 22-24 hours of
credit hours in Mathematics Education had the highest mean (overall teacher self-efficacy) of
3.48. PLTW teachers (n = 33) who had completed 10-12 credit hours in Mathematics Education
had the lowest mean (overall teacher self-efficacy) of 3.18. Table J52 presents the ANOVA
results comparing the means (overall teacher self-efficacy) based on completed post-secondary
credit hours in Mathematics Education. The results show there was no significant difference in
the means based on completed post-secondary credit hours in Mathematics Education.

Table J53 presents the teacher self-efficacy means compared to post-secondary completed credit
hours in Science. PLTW teachers (n = 125) who had completed between 10-15 hours of credit
hours in Science had the highest mean (overall teacher self-efficacy) of 3.46. PLTW teachers (n
= 820) who had not completed any credit hours in Science had the lowest mean (overall teacher
self-efficacy) of 3.24. Table J54 presents the ANOVA results comparing the means (overall
teacher self-efficacy) based on completed post-secondary credit hours in Science. The results
show there was no significant difference in the teacher self-efficacy means based on completed
post-secondary credit hours in Science.

Table J55 presents the teacher self-efficacy means compared to post-secondary completed credit
hours in Science Education. PLTW teachers (n = 46) who had completed more than 24 hours of
credit hours in Science Education had the highest mean (overall teacher self-efficacy) of 3.50.
PLTW teachers (n = 37) who had completed 10-12 credit hours in Science Education had the
lowest mean (overall teacher self-efficacy) of 3.11. Table J56 presents the ANOVA results
comparing the means (overall teacher self-efficacy) based on completed post-secondary credit
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hours in Science Education. The results show there was no significant difference in the teacher
self-efficacy means based on completed post-secondary credit hours in Science Education.

Table J57 presents the teacher self-efficacy means compared to completed post-secondary credit
hours in Technology. PLTW teachers (n = 55) who had completed 1-3 credit hours in
Technology had the highest mean (overall teacher self-efficacy) of 3.44. Teachers (n = 501) who
had not completed any post-secondary credit hours in Technology had the lowest mean (overall
teacher self-efficacy) of 3.18. Table J58 presents the ANOVA results comparing the means
(overall teacher self-efficacy) based on completed post-secondary credit hours in Technology.
The results show there was no significant difference in the teacher self-efficacy means based on
completed post-secondary credit hours in Technology.

Table J59 presents teacher self-efficacy means compared to completed post-secondary credit
hours in Technology Education. PLTW teachers (n = 52) who had completed 10-12 credit hours
in Technology Education had the highest mean (overall teacher self-efficacy) of 3.47. PLTW
teachers (n = 26) who had completed 16-18 credit hours in Technology Education had the lowest
mean (overall teacher self-efficacy) of 3.20. Table J60 presents the ANOV A results comparing
the means (overall teacher self-efficacy) based on completed post-secondary credit hours in
Technology Education. The results show there was no significant difference in the teacher self-
efficacy means based on completed post-secondary credit hours in Technology Education.

Table J61 presents teacher self-efficacy means (overall teacher self-efficacy) compared to
completed post-secondary credit hours in Engineering. PLTW teachers (n = 68) who had
completed 10-12 credit hours in Engineering had the highest mean (overall teacher self-efficacy)
of 3.44. PLTW teachers (n = 13) who had completed 19-21 credit hours in Engineering had the
lowest mean (overall teacher self-efficacy) of 3.17. Table J62 presents the ANOVA results
comparing the means (overall teacher self-efficacy) based on completed post-secondary credit
hours in Engineering. The results show there was no significant difference in the teacher self-
efficacy means based on completed post-secondary credit hours in Engineering.

Table J63 presents the teacher self-efficacy means compared to the completed post-secondary
credit hours in Vocational T&I Education. PLTW teachers (n = 14) who had completed 22-24
credit hours in Vocational T&I Education had the highest mean (overall teacher self-efficacy) of
3.51. PLTW teachers (n = 8) who had completed 19-21 credit hours in vocational T&I Education
had the lowest mean (overall teacher self-efficacy) of 2.97. Table J64 presents the ANOVA
results comparing the means (overall teacher self-efficacy) based on completed post-secondary
credit hours in Vocational T&I Education. The results show that there was a significant
difference in the teacher self-efficacy means based on completed post-secondary credit hours in
Vocational T&I Education.

Table J65 presents the teacher self-efficacy means compared to completed post-secondary credit

hours in Curriculum and Instruction. PLTW teachers (n = 212) who had completed more than 24

credit hours in Curriculum and Instruction had the highest mean (overall teacher self-efficacy) of
3.46. PLTW teachers (n = 56) who had completed 7-9 credit hours in Curriculum and Instruction
had the lowest mean (overall teacher self-efficacy) of 3.19. Table J66 presents the ANOVA
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results comparing the means (overall teacher self-efficacy) based on completed post-secondary
credit hours in Curriculum and Instruction. The results show that there is a significant difference
in the teacher self-efficacy means based on completed post-secondary credit hours in Curriculum
and Instruction. These findings are consistent with existing research that shows that teacher self-

efficacy is linked to general academic achievement (Chemers et al., 2001 Pintrich & DeGroot, 1990;
Silver, Smith, & Greene, 2001).

Research Question 2. What influence do selected pre-PLTW teaching experiences have
on PLTW teachers’ self-efficacy?

Decision to teach PLTW curriculum. The frequency distribution of PLTW teachers’
decision for teaching a PLTW curriculum (based upon decision maker) is presented in Table J67.
PLTW teachers who were personally responsible for making the decision to teach a PLTW
curriculum represented 36.43% (n = 420) of the PLTW teachers. PLTW teachers who were
persuaded by their principal or assistant principal to teach a PLTW curriculum represented
28.71% (n=331) of the PLTW teachers. Table J68 presents the teacher self-efficacy means
based on the decision to teach a PLTW curriculum (based upon decision maker). Findings
demonstrate minimal variation between the means. Table J69 presents the ANOVA results
comparing the means (overall teacher self-efficacy) based on the decision to teach a PLTW
curriculum (based upon decision maker). The results show there is no significant difference in
the teacher self-efficacy means based on decision to teach a PLTW curriculum.

Non-PLTW course teaching experience. The frequency distribution of the PLTW
teachers’ non PLTW course teaching experience is presented in Table J70. PLTW teachers who
had taught Mathematics represented 42.57% (n = 490) of the PLTW teachers. PLTW teachers
who had taught Science represented 38.75% (n = 446) of the PLTW teachers. PLTW teachers
who had taught Technology Education represented 66.11% (n = 761) of the PLTW teachers.
PLTW teachers who had taught Engineering (other than PLTW) represented 28.76% (n = 331) of
the PLTW teachers. PLTW teachers who had taught vocational T&I represented 36.32% (n =
418) of the PLTW teachers.

Table J71 presents the teacher self-efficacy means based on the years that PLTW teachers have
taught math classes. PLTW teachers who had taught math classes for 26-30 years (n = 10) had
the highest mean of 3.51 while PLTW teachers who had taught math classes for 31-35 years (n =
3) had the lowest mean of 2.98. Table J72 presents the ANOVA results comparing the means
(overall teacher self-efficacy) based on the years that PLTW teachers have taught math classes.
The results show that there was a significant difference in the teacher self-efficacy means based
on the years that PLTW teachers have taught math classes.

Table J73 presents the teacher self-efficacy means based on the years that PLTW teachers have
taught science classes. PLTW teachers who had taught Science classes for 16-20 years (n = 33)
had the highest mean of 3.50 while PLTW teachers who had taught Science classes for 36-40
years (n = 3) had the lowest mean of 2.87. Table J74 presents the ANOVA results comparing the
means (overall teacher self-efficacy) based on the years that PLTW teachers have taught Science
classes. The results show that there was no significant difference in the teacher self-efficacy
means based on the years that PLTW teachers have taught Science classes.
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Table J75 presents the teacher self-efficacy means based on the years that PLTW teachers have
taught Technology Education classes. PLTW teachers who had taught Technology Education
classes for over 40 years (n = 3) had the highest mean of 3.54 while PLTW teachers who had
taught Technology Education for 26-30 years (n = 40) had the lowest mean of 3.27. Table J76
presents the ANOVA results comparing the means (overall teacher self-efficacy) based on the
years that PLTW teachers have taught Technology Education classes. The results show that there
was a significant difference in the teacher self-efficacy means based on the years that PLTW
teachers have taught Technology Education classes.

Table J77 presents the teacher self-efficacy means based on the years that PLTW teachers have
taught Engineering (other than PLTW) classes. PLTW teachers who had taught Engineering
Education classes for 11-15 years (n = 17) had the highest mean of 3.45 while PLTW teachers
who had taught Engineering (other than PLTW) for 16-20 years (n = 6) had the lowest mean of
3.05. Table J78 presents the ANOVA results comparing the means (overall teacher self-efficacy)
based on the years that PLTW teachers have taught Engineering (other than PLTW) classes. The
results show that there is no significant difference in the teacher self-efficacy means based on the
years that PLTW teachers have taught Engineering (other than PLTW) classes.

Table J79 presents the teacher self-efficacy means based on the years that PLTW teachers have
taught Vocational T&I Education classes. PLTW teachers who had taught Vocational T&I
Education classes for 31-35 years (n = 9) had the highest mean of 3.45 while PLTW teachers
who had taught Vocational T&I Education classes for more than 40 years (n = 1) had the lowest
mean of 3.19. Table J80 presents the ANOVA results comparing the means (overall teacher self-
efficacy) based on the years that PLTW teachers have taught Vocational T&I Education classes.
The results show that there was a significant difference in the teacher self-efficacy means based
on the years that PLTW teachers have taught Vocational T&I Education classes.

These findings are consistent with the findings of Tsui (1995) who noted that "years of teaching
experience in a teaching setting is an overriding factor in molding one's feelings of teaching
efficacy" (p.372). These findings are not surprising in that mastery and vicarious experiences
have been identified as the major sources of efficacy beliefs by Bandura (1997).

Completion of Student Teaching. The frequency distribution based on the completion of
student teaching (1-4 years of experience) is presented in Table J81. PLTW teachers who had
student taught prior to becoming a PLTW teacher represented 62.32% (n = 86) of the sample
population while PLTW teachers who had not student taught prior to becoming a PLTW teacher
represented 37.68% (n = 52) of the sample population. Table J82 presents the teacher self-
efficacy means based on completion of student teaching. The results demonstrate that teacher
self-efficacy means of PLTW teachers were slightly higher among teachers who had completed
student teaching; however, there is no significant difference.

These findings are consistent with existing research in that student teaching does not lead to
higher self-efficacy and student teaching can actually be detrimental to the development of
teacher self-efficacy in that the teacher experiences as a sudden, total immersion, sink-swim
approach to teaching (Hoy & Spero, 2005).
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Student Teaching under a PLTW Mentor. The frequency distribution based on the
PLTW teacher (1-4 years’ experience) student teaching under a PLTW mentor is presented in
Table J83. PLTW teachers who had student taught under a PLTW mentor represented 13.77% (n
= 19) of the sample population while PLTW teachers who had not student taught under a PLTW
mentor represented 86.23% (n = 119) of the sample population. Table J84 presents the teacher
self-efficacy means based on student teaching under a PLTW mentor. The results demonstrate
that self-efficacy means of PLTW teachers were slightly higher among teachers who had student
taught under a PLTW mentor. Table J85 presents the ANOVA results comparing the means
(overall teacher self-efficacy) based on student teaching under a PLTW mentor. The results show
there was no significant difference in the self-efficacy means based on student teaching under a
PLTW mentor.

Research question 3. What influence do selected PLTW teaching experiences have on
PLTW teachers’ self-efficacy?

Grade level of PLTW courses. The frequency distribution of PLTW teachers’ grade level
in which they currently teach is presented in Table J86. PLTW teachers who taught grades 9-12
represented 83.93% (n = 951) of the participants. Table J87 presents the teacher self-efficacy
means based on the grade levels that the PLTW teachers currently teach. PLTW teachers who
taught at the middle school level (grades 6-8) had means (overall teacher self-efficacy) of 3.42,
3.39, and 3.38 respectively while PLTW teachers who taught at the high school level (grades 9,
10, 11 and 12) had means (overall teacher self-efficacy) of 3.32, 3.32, 3.33, and 3.33
respectively. The results demonstrate that there was no significant difference between the teacher
self-efficacy means and the grade level of the PLTW courses.
These findings consistent with Ashton and Webb (1986) who found that teachers working in a
school with a middle-school structure and philosophy tended to have higher self-efficacy than
those in a higher grade structure.

PLTW teaching experience. The frequency distribution of the PLTW teachers” PLTW
teaching experience is presented in Table J88. PLTW teachers who had taught PLTW classes for
1-5 years represented 65.35% (n = 751) of the PLTW teachers. Table J89 presents the means
(overall teacher self-efficacy) based on the years that PLTW teachers have taught PLTW classes.
PLTW teachers who had taught PLTW classes for 11-15 years (n = 59) had the highest mean of
3.57. PLTW teachers who had taught PLTW classes for 16-20 years (n = 3) had the lowest mean
of 3.23. Table J90 presents the ANOVA results comparing the means (overall teacher self-
efficacy) based on PLTW teaching experience. The results show that there was a significant
difference in the teacher self-efficacy means based on PLTW teaching experience.
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Number of semesters teaching PLTW classes. The frequency distribution based on the
number of semesters that the PLTW teachers had taught PLTW courses is presented in Table
J91. The Intro to Engineering Design was the dominant PLTW class taught with 532 PLTW
teachers having taught this class including 208 PLTW teachers having taught this class 4-6
semesters. Table J92 presents the teacher self-efficacy means based on semesters that the PLTW
teachers had taught PLTW courses. The results demonstrate that teacher self-efficacy means tend
to increase the longer the PLTW courses are taught. Tables J93-J101 present the ANOVA results
comparing the means (overall teacher self-efficacy) based on the semesters that the PLTW
course had been taught. The results show that there was a significant difference in the teacher
self-efficacy means based on the semesters the following classes has been taught: Gateway to
Technology, Intro to Engineering Design, Digital Electronics, and Computer Integrated
Manufacturing.

Sections of classes taught during 2010 fall semester. The frequency distribution based
on the number of sections of classes taught during the 2010 fall semester is presented in Table
J102. The Intro to Engineering Design was the dominant PLTW class taught with 535 sections
being taught during the fall semester. Table J103 presents the teacher self-efficacy means based
on sections of classes taught during the 2010 fall semester. The results demonstrate that teacher
self-efficacy means tend to increase when PLTW teachers are teaching more than one section of
a specific class. Tables J104-J120 present the ANOVA results comparing the means (overall
teacher self-efficacy) based on the sections of classes that were taught during 2010 fall semester.
The results show that there was a significant difference in the teacher self-efficacy means based
on the sections the following classes had been taught: Gateway to Technology, Intro to
Engineering Design, Digital Electronics, and Engineering Design and Development.

Sections of classes taught during 2011 spring semester. The frequency distribution
based on the number of sections of classes taught during the 2011 spring semester is presented in
Table J121. The Intro to Engineering Design was the dominant PLTW class taught with 499
sections being taught during the spring semester. Table J122 presents the teacher self-efficacy
means based on sections of classes taught during the 2011 spring semester. The results
demonstrate that teacher self-efficacy means tend to increase when PLTW teachers are teaching
more than one section of a specific class. Tables J123-J126 present the ANOVA results (based
on classes that showed a significance during the fall 2010 semester) comparing the means based
on the sections of classes taught during the 2011 spring semester. The results showed that there
was a significant difference in the teacher self-efficacy means based on the number of sections
that the Gateway to Technology class had been taught.
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Research question 4. What influence do selected in-service professional development
experiences have on PLTW teachers’ self-efficacy??

PLTW certification process. The frequency distribution of the PLTW teachers’
certification is presented in Table J127. The two week summer certification process was the
dominant process of certifying PLTW teachers. The PLTW class, Intro to Engineering Design,
had the largest number of certifications (n = 668) followed by the class, Principles of
Engineering (n = 507). The class, Biotechnical Engineering had the fewest number of
certifications (n = 28). Table J128 presents the teacher self-efficacy means based on the PLTW
certification process. PLTW teachers who had received PLTW certification through a post-
secondary process had higher means (overall teacher self-efficacy) in every PLTW course
compared to the two-week certification process.

An ANOVA was not conducted based on the PLTW certification process due to the concern for
effect size since the number of PLTW teachers who are certified through a two-week certification
process is considerably larger than the number of PLTW teachers who are certified through a
post-secondary process. However, these findings support the finding by Mundry (2007), that
professional development that occurs over time is likely to be more coherent and support active
learning than “one shot” workshops. Professional development activities that are of adequate
duration are more likely to have other desirable features such as coherence, content focus, and
active learning (Garet, et al., 1999). Further research is needed to explore whether specific
factors associated with the certification process leads to higher teacher self-efficacy.

Hours of PLTW on-line support received per month. The frequency distribution based
on the number of hours of PLTW on-line support received per month is presented in Table J129.
PLTW teachers receiving 0 hours of support represented 32.17% (n = 368) of the sample
population while PLTW teachers receiving 1 hour of support represented 30.42% (n = 348) of
the sample population. Table J130 presents teacher self-efficacy means based on the number of
hours of PLTW on-line support received per month. The results demonstrate that teacher self-
efficacy means of PLTW teachers based upon the number of hours of PLTW on-line support
received per month tend to increase when PLTW teachers receive some monthly support.

Hours of PLTW on-line support provided per month. The frequency distribution based
on the number of hours of PLTW on-line support provided per month is presented in Table J131.
PLTW teachers providing 0 hours of support represented 70.77% (n = 804) of the sample
population while PLTW teachers providing 1 hour of support represented 19.19% (n = 218) of
the sample population. Table J132 presents the teacher self-efficacy means based on number of
hours of PLTW on-line support provided per month. The results demonstrate that teacher self-
efficacy means of PLTW teachers based upon the number of hours of PLTW on-line support
provided per month tend to increase when PLTW teachers receive some monthly support.

An ANOVA was not conducted based on the hours of PLTW on-line support provided per

month due to the concern for effect size since the number of hours provided per month was
heavily skewed toward 0 to 1 hours of on-line support.
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Hours per month discussing PLTW issues. The frequency distribution based on the
number of hours per month that a PLTW teacher discusses PLTW issues is presented in Table
J133. PLTW teachers who spent 0 hours discussing PLTW issues represented 50.84% (n = 578)
of the sample population while PLTW teachers who spent 1 hour of support represented 24.36%
(n=277) of the sample population. Table J134 presents the teacher self-efficacy means based on
the number of hours per month that a PLTW teacher discusses PLTW issues. The results
demonstrate that teacher self-efficacy means of PLTW teachers based upon the number of hours
per month that a PLTW teacher discusses PLTW issues, tend to increase when PLTW teachers
spend some time each month discussing PLTW issues.

An ANOVA was not conducted based on the hours per month discussing PLTW issues due to
the concern for effect size since the hours per month discussing PLTW issues was heavily
skewed toward 0 to 2 hours of monthly discussion.

Hours per year spent with PLTW partnership team. The frequency distribution based on
the number of hours per year that a PLTW teacher spends with their PLTW partnership team is
presented in Table J135. PLTW teachers spending 0 hours per year with their PLTW partnership
team represented 26.03% (n = 298) of the sample population while PLTW spending 2 hours per
year with their PLTW partnership team represented 14.15% (n = 162) of the sample population.
PLTW teachers spending more than 10 hours per year with their PLTW partnership team
represented 11.70% (n = 134) of the sample population. Table J136 presents the teacher self-
efficacy means based on number of hours per year that a PLTW teacher spends with their PLTW
partnership team. The results demonstrate that teacher self-efficacy means of PLTW teachers
based upon the number of hours per year that a PLTW teacher spends with their PLTW
partnership tend to increase when PLTW teachers spend some time with their PLTW partnership
team.
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Chapter V: Summary, Discussion, and Implications

Summary of the Study

The purpose of this study was to examine selected experiences/factors among PLTW secondary
engineering educators that might influence teacher self-efficacy. A demographic instrument
developed by the researcher was used in conjunction with the Teachers’ Self-Efficacy Belief
System (TEBS-S) instrument (Dellinger et al., 2008). Approximately 7,000 PLTW teachers were
invited to participate in this study; 1,157 PLTW teachers completed both instruments and a
comparative analysis was performed to measure the influence that selected factors had on the
teacher self-efficacy of these PLTW teachers.

Factors and Experiences Found to be Significant (Organized by Research Question)

The following factors and experiences, which were found to be statistically significant, should be
considered by those who are preparing, hiring, and/or providing professional development for
secondary engineering educators.

Research Q 1: What influence do selected demographic characteristics have on PLTW
teachers’ self-efficacy?

= Residence

= Teaching Experience

= PLTW Teachers’ Licensure Process

= Post-Secondary Master’s Degrees

=  Post-Secondary Hours Completed

Research Q2: What influence do selected pre-PLTW teaching experiences have on PLTW
teachers’ self-efficacy?
= Non-PLTW Teaching Experience

Research Q3: What influence do selected PLTW teaching experiences have on PLTW
teachers’ self-efficacy?
= PLTW teaching experience
= Number of Semesters Teaching PLTW Classes
= Sections of Classes Taught During 2010-2011

Research Q4: What influence do selected in-service professional development
experiences have on PLTW teacher’ self-efficacy?
= PLTW Certification Process

* Hours of PLTW on-line Support Provided per Month
* Hours per Month that a PLTW Teacher Discusses PLTW Issues
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Discussion and Implications

Because this study was conducted with the population of nearly 7000 Project Lead the Way
teachers, implementing the best-known secondary engineering curriculum in the U.S, the
implications of this study should be of interest to those hiring or preparing secondary engineering
educators. This would include those: 1) preparing science teachers for the engineering
curriculum outlined in the new K-12 Science Education Framework (NRC, 2011); 2) preparing
teachers for the framework outlined in 20/4 NAEP Technology and Engineering Literacy
Assessment and Item Specifications (NAGB, 2010); and 3) preparing secondary K-12 teachers
such as Project Lead the Way and Engineering by Design teachers.

The new K-12 Science Education Framework (NRC, 2011) identifies the key scientific ideas and
practices all students should learn by the end of high school. The framework serves as the
foundation for forthcoming K-12 science education standards, to replace the National Science
Education Standards (NRC, 1996). This new framework calls for additional emphasis on
engineering and engineering design. With this emphasis, teachers will be required to help their
students develop an understanding of engineering concepts. Teacher preparation and professional
development programs will be required to provide effective methods where teachers can deepen
their own conceptual understanding of engineering.

The 2014 NAEP Technology and Engineering Literacy Assessment and Item Specifications
(NAGB, 2010) established a framework for developing students skills and abilities leading to
technology and engineering literacy. The process of engineering design includes defining
problems in terms of criteria and constraints; researching and generating ideas; choosing between
alternatives; making drawings, models, and prototypes; optimizing, testing, evaluating the
design, and redesigning if needed; and, eventually, communicating the results. The demands and
requirements to teach engineering in a K-12 classroom are very different from other content
areas and selecting potential candidates with little or limited engineering experience is a difficult
task (Custer, Erekson, Cunningham, Hailey, & Householder, 2007). Professional development of
new and existing teachers will be necessary and important to the task of educating students for
technological and engineering literacy.

As secondary K-12 engineering programs such as Project Lead the Way and Engineering by
Design continue to expand, additional teachers will be required to teach K-12 engineering
content. The process of selecting competent teachers is a difficult process, which may be
informed by knowledge of characteristics and factors that lead to effective K-12 engineering
teaching. Also, understanding how additional professional development activities and
professional support systems can increase the effectiveness of K-12 engineering teachers is
necessary for the long term success of K-12 engineering.

Given the aforementioned issues and frameworks the findings of this study have implications
with respect to: the process of selecting secondary engineering educators; determining course
loads for secondary engineering educators; and the professional development of secondary
engineering educators.
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Implications for selecting secondary engineering educators. With Engineering
Education emerging in the K-12 classroom and with legislation being introduced that promotes
increased emphasis on Engineering Education, selecting teachers to fill the role of an engineering
educator is a difficult process. The findings from this research address specific characteristics
that should be considered in selecting secondary engineering educators. The research indicates
that STEM content endorsement is not factor when choosing efficacious secondary engineering
educators. Secondary engineering educators from a wide range of disciplines should be
considered in the selection process. Teaching experience appears to be the major factor in
influencing the teacher self-efficacy of secondary engineering educators. Selecting teachers who
have a minimum of five years of teaching experience leads to a more efficacious teacher as they
make the transition to a secondary engineering educator. Teachers who gain secondary
engineering teaching experience also tend to become more efficacious teachers. Regarding post-
secondary educational backgrounds, differences in teacher self-efficacy did exist among the
types and level of the post-secondary degrees. A teacher with a master’s in Mathematics (non-
education) had the highest mean (overall teacher self-efficacy), while a teacher with a master’s in
Engineering Education had the lowest teacher self-efficacy. The findings also indicated that
teachers that had completed more than 24 hours in Curriculum and Instruction had higher teacher
self-efficacy.

Implications for determining course load for secondary engineering educators. The
findings from this research suggest that secondary engineering educators are more efficacious
teachers the longer they teach introductory engineering classes as well as the number of times
they teach these classes each semester. Higher teacher self-efficacy appears to be found in
secondary engineering teachers who teach introductory engineering classes several times each
semester across several years. Requiring a teacher to teach a variety of classes over a semester
might lead to lower teacher self-efficacy. Administrators might use this information in
determining the course load for their faculty to assure that their engineering educators have the
opportunity to become more specialized in the engineering classes they teach. This approach
correlates with Bandura’s mastery experience concept. Bandura (1977) determined that mastery
experiences influence teacher self-efficacy the most in that “they provide the most authentic
evidence of whether one can muster whatever it takes to succeed” (Bandura, 1997, p. 80).

Implications for professional development of secondary engineering educators. The
findings of this study suggest professional development activities influence the teacher self-
efficacy of secondary engineering educators. One of the most important findings was that a post-
secondary certification process was more effective in raising teacher self-efficacy than a two-
week certification process. However, the number of teachers who were certified by a post-
secondary process was small compared to the two-week certification process and additional
research should be conducted to validate this finding. This finding implies that short-term
professional training programs that certify a teacher to teach an engineering curriculum should
be reviewed to assure adequate time is allocated where teachers can practice what was learned.
Bandura (1977) advocated strategies such as modeling, verbal persuasion, and successful
experiences in the improvement of efficacy beliefs. A certification process must be thoughtfully
and effectively developed in order to allow teachers to transfer the knowledge they gain to their
classrooms. Teachers who already have strong teacher self-efficacy should be able to affirm their
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efficacy through a certification process while teachers with lower teacher self-efficacy should
leave a certification process equipped with new ideas and concepts to implement in their
classrooms.

Another professional development implication is that secondary engineering educators should
have the opportunity to actively interact with other secondary engineering educators. Findings
from this research indicate that teacher self-efficacy is positively influenced when a secondary
engineering educator is actively involved in providing support and discussing issues.
Administrators and instructional support personnel should develop and promote activities that
help facilitate interaction among secondary engineering educators.
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Recommendations for Further Research

Several recommendations for future research in this area can be suggested. These
recommendations may be considered as an extension to this study with the potential to further
advance discovery in this area. These include the following:

Residence of secondary engineering educators. Considerable differences were found in
the levels of teacher self-efficacy based upon the residency (state in which the PLTW resided) of
the PLTW teacher. Additional research needs to be done in this area to develop an understanding
as to what characteristics are unique in specific states where teacher self-efficacy is high and
low. Understanding these characteristics will help in developing local and state policies that will
enhance teacher self-efficacy.

Professional development of secondary engineering educators. Additional research is
needed to determine whether secondary educators who are certified to teach secondary
engineering courses through a post-secondary program over an extended period of time have
higher teacher self-efficacy than secondary educators who are certified to teach secondary
engineering courses through a short term certification process. Equivalent group sizes should be
employed in investigating this factor in order to address effect size. Qualitative research would
also be beneficial in this area to allow secondary engineering educators to offer further insight
into this and other issues that the data in this study suggest might warrant further investigation.
For example, qualitative input regarding specific aspects of pre- and in-service teacher
preparation/professional development programs would help to identify specific strengths and
weaknesses among those programs, which would be helpful to those developing future programs
of that sort.

Teacher licensure process for secondary engineering educators. Because differences
between means (overall teacher self-efficacy) of non-licensed teachers and licensed teacher were
found to be significant, additional research would be useful using a larger sample size of non-
licensed secondary engineering teachers to validate the findings of this study. Since the findings
of this study also found that the means (overall self-efficacy) between a licensed PLTW teacher
with a degree in an educational field and a licensed PLTW teacher with a degree in a non-
educational field to be almost identical, additional research should be conducted to see if these
finding are consistent across content areas and to validate the implication that an alternative
teacher licensure process does not diminish teacher self-efficacy.

Longitudinal study of secondary engineering educators. A longitudinal study of
secondary engineering educators as they transition from being a classroom teacher to a
secondary engineering educator would be helpful. A mixed method research design conducted
over the first five years of PLTW teaching might provide further understanding of the factors
that influence the changes in teacher self-efficacy during those critical years.
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Research Questions
What influence do | What influence do | What influence do | What influence do
selected selected pre- selected PLTW | selected in-service
demographic PLTW teaching teaching professional
characteristics experiences experiences development
Demographic | have on PLTW have on PLTW have on PLTW experiences
Variables teachers’ self- teachers’ self- teachers’ self- have on PLTW
efficacy? efficacy? efficacy? teacher’ self-
efficacy?
Gender FP, MS
Age FP, MS
Residence FP, MS
Teaching FP, MS
Experience
School Setting FP, MS
# PLTW FP, MS
Teachers
Teacher FP, MS
licensure
process
Post-secondary FP, MS
degrees
Teaching FP, MS
endorsements
Post-secondary FP, MS
credit hours
Decision to FP, MS
teach the PLTW
curriculum
Non-PLTW FP, MS
Teaching
Experience
Student teaching FP, MS
completed
Student teaching FP, MS
under a PLTW
mentor/teacher

FP: Frequency and Percentages of the Independent Variables
MS: Mean and Standard Deviation of Self-Efficacy Scores
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Research Questions

What influence do | What influence do | What influence do | What influence do
selected selected pre- selected PLTW selected in-service
demographic PLTW teaching teaching professional
characteristics experiences experiences development
have on PLTW have on PLTW have on PLTW experiences
Demographic teachers’ self- teachers’ self- teachers’ self- have on PLTW
Variables efficacy? efficacy? efficacy? teacher’ self-
efficacy?
PLTW grade FP, MS
levels taught
PLTW FP, MS
Teaching
Experience
Semester of FP, MS
PLTW classes
taught
Number of FP, MS
PLTW sections
currently being
taught

FP: Frequency and Percentages of the Independent Variables

MS: Mean and Standard Deviation of Self-Efficacy Scores
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Research Questions

What influence do

What influence do

What influence do

What influence do

selected selected pre- selected PLTW selected in-service
demographic PLTW teaching teaching professional
characteristics experiences experiences development
have on PLTW have on PLTW have on PLTW experiences
Demographic teachers’ self- teachers’ self- teachers’ self- have on PLTW
Variables efficacy? efficacy? efficacy? teacher’ self-
efficacy?
PLTW FP, MS
certification
Hours of on- FP, MS
line support
received
Hours of on- FP, MS
line support
provided
Hours FP, MS
discussing
PLTW issues
Hours spent FP, MS
with PLTW
partnership
team

FP: Frequency and Percentages of the Independent Variables

MS: Mean and Standard Deviation of Self-Efficacy Scores
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Appendix B

PLTW DEMOGRAPHIC SURVEY

An Exploratory Study of the Self Ffficacy of Project Lead The Way Teachers
1. Introduc tion

INSTRUCTIONS:

Thark you for t3king the time io compiete this survey. Your Input Is extremaly Important to the succees of this research
project and your Input will be uSed 1o Increase e knowledge base of the Sei-EMicacy of Project Lead The Way
Teachers.

This survey should oniy take about 15-20 minutes of your time. You may start e survey, ext out and then retum to
compiets the survey al your convenience. Your answers will De completely anonymoLs.
SOMe QUEsToNs Mequine an answer In omer 1o progress throwgh the sureey.

If you have any questions about any of this, please feel free 10 contact me at bhoit vt edu. Tharks again!

1. "ELECTROHNIC CONSENT: Please seleet your chaice belaw.
Clicking an the “agree” button belew indieates that:

* yau have read the abeve infermation

* yau veluntarily agree te participate

* yau are at least 18 years of age

If yoau do nat wish te paricipate in the research study, please deeline participation by
elicking an the “disagree” butten.

Span
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An Bxploratory Study of the Self-Eiicacy of Project Lead The Way Teadhers

2. Demographic Information

This secson wil ask you questions related i selected demographic Information. Thanks for your input.

2. What is yeur Gender?
© Fermmia

3. What is yeur eurrent Age?

f e
L I ""I

4. For hew many YEARS tetal (ever your entire eareer, ineluding all subjests you've
taught) have you been teaching?

Tous pou heva beam I - I
mEsing
E. In what state de yeu ewrrently teach?

- =

&. How would you describe your eurrent sehoal setting?
Puble Pevate Mos-Parochial  Pevate Pascchial Lharter Loy
— - . - . -

T. Haw many ather teachers at yeur seheseal are surrently teaching PLTW caurses?
a L 4 ] 4 5 B ¥ B o 14 =10
Hurrer of PLTW machers § C C C C C C 4 § § §
B. Haow did yeu receive your lisense te teach?
C I DO NOT curtenly hold & tmaching losrmas, and | am NOT working lowerd sa=isg o meching loacsa
T DO MOT cumenty hold w lnaching oemse, Bud | A6 working lreerd gar-icg @ eeching loasss

T | v wwweded w lmaching o Wites aesing o degres noae EDUCATIGKAL feid

T | e wwweSed w mching licenee, wthooge | Baen HOT sarred o degres n ae EDUCATIONAL Paid
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4. Seleet all pest-secondary degrees you have COMPLETED.
Heshele's Uagres Nesier's Lisprea = e’ FRL

Maith Educefion

Scmnce Edawtos
lecheoiogy Educalion
Esginearieg Educelos
Math [Mon-Educsbion]
Sowmra [ Won-Educalion]
Erginewming

Educuiion

Lithar

I you malecisd "LEhe™ eiovs, ndicais Ba degres{s) and majoris| n =t yoo samed one or mare degress el sest imied above

10. Seleet all past-sesondary degrees you have NOT completed but are currently
warking teward [presently taking elasses er have taken elasses in the last year).

Hechelor's Lsgee Nesior's Lagrea Ed Lo PhD

Muth Educetion

Scmnce Ederaios
lecheoiogy Educafion
Erginmarieg Educalios
Muth [MonEducsbiani
Sowsca [ hon-Educeion]
Ergineming

Educalion

Lithar

I you malecied "Ehes™ above, ndicaie Ea degresis) nd mejoris] n ==t yoo samed one of moe degress el we-t inled abaove

I
11. Seleect all valid teaching endersements by GRADE LEVELS that yeu surrently hald.

E 1 k3 2 L] = B r B o 14 11 | F
Math ESucsfion
Scmnce Ederaios
lacheaiagy ESu-alion
STEN Edwrabion
Lithar

I you malecied "fhe,” please el ofar sndomseme-is and greda I ks for w5icS you Boid Eschi ng oemees
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3. Pre-Service Teacher Education

1. Estimate the number of pest-secondary SEMESTER HOURS you have completed in
each of the fellewing disciplines. If yeu have been enralled in program that used guarter
hawurs, eanvert guarter hewrs such that, 2 QUARTER HOURS = 2 SEMESTER HOURS.

Nore than

13 LE-] r IO-u2 1313 18-18 18- Frlr L] "

Mefmrmeics

Math Educalion

Scance

Scanoe sducelion
lachealagy

lecheoiogy Educaion
Ergineminrg

Vocabional | & | Educsios

Curscuium and |mdsscBon

13. At whizh grade levels de you eurrently teach PLTW courses [Cheek all that apply)?
3 - r 2 o il 11 12

Grade Laesl

14. Whese decision led you to became eeriified te teach the FLTW cwrrieulum?
Sed
Usscw-iment Hewd
Peincipsl or St Princpe
Supsrictendect or Asslster! Suzsfniendent
il T s
Lher

Fyou selecied "Uther” plamss ndicels Be posifonSie held by s mdvidusl
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1%, Indicate the number of years you have taught the fellowing subjests.

Froject Lond 108 Wy

Mafhamuics

LJJ

SoHnce

J

lachediagy Educalion

Ergneesng [oher than FL T

e

I
Veoabional | £ | Educabas |

1&. Far each of the fallowing PLTW classes, seleet the apprepriate serification presess
yeu fallowed te became eertified.
I'vo Wesk Bummer [ amng Fosl Secondery Lourses Hal Ceriified
FLIW. Godlwwy 1o |echnelogy
FLIW. Infrz iz Enginesring Dissign
FLIW. Féncphs = Engisewicg
FLTW. Dgiel Elchonks

PLITW. Compoler Infegreied
Mencfectaimg

FLIW. Cvil Esgineering and Arciilechrs
FLIW. Belschneal Engirmeing
FLIW fAarmszece Ernginesring
FLIW. Esgneering Daslgn ard
Lweglcpmenl
17, Ineluding this year, haw many tetal SEMESTERS have yveu taught the fellewing
PLTW courses?
[ L r. - 4« 3 d v = ¥ 10 =10
Mdde Schood PLIW. Gadewsy 1o [echnology
High School FLTAE Infro o Engnescing Design
High Sfacl FLTW. Frincipls of Engsesing
High Scinal FLTW Liglal Beckonics
High Sefpal FL A . Compole Indsgreind W anufectaing
High S=as] LW Cvil Engreering and Arctfschies
High Schad PLIYW. BolecSnaosl Enginsesng
High School FL T Aaroepece Enginmarisg

High S=tac] PLEW. Esgneesng Dmsign ared Usre sl oprme=i
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FALL SEMESTER?

Mddle Schoo PLTW. Gatrersy 1o [echnology

Mdda School MePameiics e

Mdde School Soence © s

Mddle Bchodl echmaiogy Edocwios Ul mmses

Mdde Schoo Ergnesering {other Bar FLTWS Clesses
Diher M iddle School Clhmses

High Bchoal FLT'WE Infm o Engneering Design

High S=facl FLTW. Frinciplas of Engisssring

High Schoal FLI'W Digisl EeckonEs

High Bchpal FLT'W. Compels Indsgraind Wanufeckaing
High S=fasl FLTW. Gl Engreeing and Arcfisciuse
High Schad PLI'W. Hielechrncal Enginsesng

High Bchool FL 'YW As cepece Engnsarisg

High St FLITW. Esgneesng Design and Usresl opme=i
High Hehool el amelios Clarses

High Bchool Som~re U

High Schoal | echnaiogy Edocabon Ol

High Bcheool Engnessng (o Bwn PLTW] Classs

L High Bchool Chneses

18. Heww many SECTIONS of each of the following elasses did yeu teach this THIS PAST
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19. Haw many SECTIONS &f each of the fallewing elasses ARE YOU CURRENTLY
TEACHING this spring semester?

Mcde Schoo FLIW. Gatewrny [0 [ echnology

Mddla School Mefameiics Clhmsms

Mddle Schoo Soarca Chmses

Ml Brheal [echreiogy Edomaion Ul amses

Mdds Sohao Eegnesenng {othe Bae FLTWS Clessses
Liher Widsle School Chmses

High Schoal FLT'AE Infe o Engnescing Uesign

High Zfac FLTW. Frinciplhas of Engeesisg

High Setpsl FL W Ligial Eeckones

High Schoo FLIT'H. Compeier Integreied Menufsckaing
High S=fas| FLTW. Sl Engireering and Arctfsciise
High Schad PLTW: Bolechncsl Enginsesng

High Schoo FL ' Aer oepece Engnsarnisg

High S| FLTW. Esgneedng Design ard Uare sl op =l
High School MeFanelics Carses

High Hohool Sosscs Chnrses

High Schodl 1 echnoiogy Edecabon Ul

High Bchool Engnessng (ot Tan FLT W] Claases

ithar High Bochool Chnmses

20. On average, how many HOURS of PLTW online support do you RECEIVE monthly?

a - 3 L] ] E ! B 4 10 =10

Hous

21. On average, how many HOURS of FLTW online support do you FROVIDE monthiy?

g F b 4 ] -1 d B o 1a =10

Hours

22. On average, how many HOURS PER MOMTH do you spend discussing PLTW-
related teaching issues ONLINE with fellow FLTW teachers?

a L r - L] 3 B ! B o 10 =10

Hous

23. On average, how many HOURS PER YEAR do you spend with your
[Business/Industry) PLTW Partnership Team?

a L r - L] 3 B ! B o 10 =10

Hous
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4. Teachers with less than five years of teaching experience

The questions below ane only reievant to feachers who have been teaching less than flve years. If you have compieted Sve
years of more of f2aching, please procesd 10 question 27,

24, Did you cemplete a student teaching experienee as part of yeur teacher preparation
program?

Tom

ko

25. Did you student teach under a PLTW menterteacher?

b ]

ho

26, If yeu answered Syes® aboave, seleet the elass(es) in whieh you had an ACTIVE
student teaching male,

i mof hawa @n AcBve
Sudect [suching Rols

Shdenl Teecting Hola
Mdsle Eefnal FLIW. Calewsy [0 Technolegy
High Sctoa FLT'W Infre o Engnescing Uesign
High Scfhocd FLTW. Frinciplas of Engsesring
High Sefas FLITW Digisl BecFonics
High Sctosd FLTW Compois: Imiegreies Manofsckaing
High Scfhocd FLTW. Gl Engiresning end Arctfsciurs
High Schad PLIW: HEischrieal Engnesssng
High Schoo FLT'W Asrospece Enginsarnsg

High Scfhocd FLTW. Esgnsesng Dmsign ard el oprmesi
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Appendix C
TEACHER’S SELF-EFFICACY BELIEF SYSTEM - SELF
(TEBS-S)’
Response scale:
1. Weak beliefs in my capabilities
2. Moderate beliefs in my capabilities
3. Strong beliefs in my capabilities
4. Very strong beliefs in my capabilities
1. Plan activities that accommodate the range of individual differences 1 23 4
among my students
2. Plan evaluation procedures that accommodate individual differences 1 234
among my students
3. Use allocated time for activities that maximize learning 1 23 4
4. Effectively manage routines and procedures for learning tasks 1 23 4
5. Clarify directions for learning routines 1 23 4
6. Maintain high levels of student engagement in learning tasks 1 23 4
7. Redirect students who are persistently off task 1 23 4
8. Maintain a classroom climate of courtesy and respect 1 2 3 4
9. Maintain a classroom climate that is fair and impartial 1 2 3 4
10. Communicate to students the specific learning outcomes of the lesson 1 23 4
11. Communicate to students the purpose and/or importance of learning 1 23 4
tasks
12. Implement teaching methods at an appropriate pace to accommodate 1 23 4
differences among my students
13. Utilize teaching aids and learning materials that accommodate 1 23 4
individual differences among my students
14. Provide students with opportunities to learn at more than one cognitive 1 23 4
and/or performance level
15. Communicate to students content knowledge that is accurate and 1 23 4
logical
16. Clarify student misunderstandings or difficulties in learning 1 2 3 4
17. Provide students with specific feedback about their learning 1 23 4
18. Provide students with suggestions for improving learning 1 23 4
19. Actively involve students in developing concepts 1 2 3 4
20. Solicit a variety of questions throughout the lesson that enable higher 1 23 4
order thinking
21. Actively involve students in critical analysis and/or problem solving 1 23 4

3 The developer of this instrument recommends its use to researchers or practitioners such as
principals or school administrators, stipulating that items may be added or adjusted as
appropriate (Dellinger et al., 2008).
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22. Montitor students’ involvement during learning tasks

23. Adjust teaching and learning activities as needed

24. Manage student discipline/behavior

25. Involve students in developing higher order thinking skills

26. Motivate students to perform to their fullest potential

| [ [ [ | =
N[NNI
W[ WL W |W
IR

27. Provide a learning environment that accommodates students with
special needs

28. Improve the academic performance of students, including those with 1 23 4
learning disabilities

29. Provide a positive influence on the academic development of students 1 23 4

30. Maintain a classroom environment in which students work 1 23 4
cooperatively

31. Successfully maintain a positive classroom climate 1 23 4

Cronbach’s alpha Coefficients for the TEBS-S

Dimension Cronbach’s alpha
Coefficient
Accommodating Individual Differences (AID) .87
Managing Learning Routines (MLR) .80
Maintaining a Positive Classroom Climate (CC) .86
Monitoring and Feedback for Learning (MFL) .86

Questions Related to Instrument Dimensions

Dimension Questions
Addressing
Dimensions
Accommodating Individual Differences (AID) Item: 1, 2, 12, 13, 14,
27,28
Managing Learning Routines (MLR) Item: 3,4, 5
Maintaining a Positive Classroom Climate (CC)  Item: 3,4, 5,6, 7, 8,
9,24, 30, 31

Monitoring and Feedback for Learning (MFL) Item: 5, 10, 11, 15,
16,17, 18,22, 23
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Appendix D

PILOT STUDY: PARTICIPANT E-MAIL SURVEY INVITATION

Dear PLTW Teacher:

In an effort to continually improve the quality of PLTW programs, I am working with a
researcher from Virginia Tech who is conducting research on the teacher self-efficacy (extent to
which you believe in your ability to affect student performance) of PLTW teachers. I believe that
this research is beneficial to the PLTW program in that we have limited information as to how
demographic, pre-service, and in-service factors may enhance or inhibit the self-efficacy of
PLTW teachers. I am optimistic the results of this study will assist us in providing practicing
PLTW teachers with a stronger support system.

With this in mind, we would really appreciate it if you would take about 20 minutes to complete
the confidential pilot study survey you'll find at:

https://www.//xxxxxxxxx. If you could complete this survey within the next four days, we would
appreciate it. Thanks in advance for your help with this effort!

Director, Assessment and Evaluation

Project Lead the Way, Inc.
lowa City, 14
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Appendix E

PARTICIPANT INITIAL E-MAIL SURVEY INVITATION

Dear Fellow PLTW Teacher:

In an effort to continually improve the quality of PLTW programs, I am working with a
researcher from Virginia Tech who is conducting research on the self-efficacy (extent to which
you believe in your ability to affect student performance) of engineering educators. I believe that
this research is beneficial to the PLTW program in that we have limited information as to how
demographic, pre-service, and in-service factors may enhance or inhibit the self-efficacy of
engineering. [ am optimistic the results of this study will assist us in providing practicing PLTW
teachers with a stronger support system.

With this in mind, we would really appreciate it if you would take about 20 minutes to complete
the confidential survey you’ll find at: https://www.//xxxxxxxxX. If you could complete this
survey within the next four days, we would appreciate it. Thanks in advance for your help with
this effort!

Note: if you were one of the teachers who participated in the Engineering Educators’ Self-
Efficacy Pilot Study in March, we would ask that you do not participate in this study. We do
appreciate the valuable input that you provided.

Director, Assessment and Evaluation

Project Lead the Way, Inc.
lowa City, 14
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Appendix F

PARTICIPANT SECONDARY E-MAIL SURVEY INVITATION

Dear PLTW Teacher:

About 4 days ago, I sent you an e-mail requesting your participation in Web based survey, we
believe will benefit all PLTW teachers. If you have already completed this survey, know that we
really appreciate your doing so. If you have haven’t yet completed the survey, it would be a big
help to us (and all PLTW teachers) if you would take a few minutes to complete the survey now
or within the next 48 hours. You may access it at https://www.//xxxxxxxxx. Your responses will
remain completely anonymous. Thanks in advance for your help with this effort!

Director, Assessment and Evaluation
Project Lead the Way, Inc.
lowa City, 14
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Appendix G
RESEARCH TIMELINE
DATE ACTION
Februaryl1, 2011 Prospectus Exam
Februaryll, 2011 Submit IRB form to Virginia Tech for Approval
February 18, 2011 e Virginia Tech Approval of IRB

e Inform the PLTW Director of Assessment and
PLTW Director, Market Development and
Relationships that the IRB has been approved.

e Coordinate with the PLTW Directors to finalize
the selection of 100 Pilot Study participants.

e Web based Instrument (Pilot Study Version)
finalized and added to Survey Monkey.

e Inform the PLTW Director that the Web based
Instrument (Pilot Study Version) is available for
his review.

February 21, 2011 Approval from PLTW Director that the Web based
Instrument (Pilot Study Version) is acceptable. The
PLTW Director informed that the Pilot Study can
begin

February 28, 2011 PLTW Director submits e-mail (See Appendix D) to
100 PLTW teachers requesting that they complete the
Pilot Study.

March 4, 2011 PLTW Director submits e-mail (second contact) to
approximately 100 PLTW teachers reminding the
teachers to complete the PLTW the Pilot Study.

March 8, 2011 PLTW Director submits e-mail (third contact) to
approximately 100 PLTW teachers reminding the
teachers to complete the PLTW the Pilot Study
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DATE ACTION

March 12, 2011 Pilot Study is closed and researcher begins the
evaluation of the results.

March 19, 2011 Researcher finalizes Web based Instrument (Final
Study Version) and informs the PLTW Director that
the initial invitation e-mail is ready to be submitted to
prospective PLTW teacher-participants.

March 21, 2011 PLTW Director submits e-mail (See Appendix E) to
approximately 7,300 PLTW teachers requesting that
they complete the PLTW Self-Efficacy Study.

March 25, 2011 PLTW Director submits e-mail (second contact) (See
Appendix F) to approximately 7,300 PLTW teachers
reminding the teachers to complete the PLTW Self-
Efficacy Study.

March 30, 2011 PLTW Director submits e-mail (third contact) to
approximately 7,300 PLTW teachers reminding the
teachers to complete the PLTW Self-Efficacy Study.

April 6, 2011 e The PLTW Self-Efficacy Survey is closed and
the access to the survey is removed.
e Researcher begins analyzing data

April 21, 2011 Researcher completes the analysis.
April 28, 2011 Researcher begins writing Chapters IV and V
July 24, 2011 Researcher completes Chapters IV and V. Results and

findings added to Abstract.

July 24, 2011 through ~ Researcher carefully reviews dissertation and makes
September 20, 2011 necessary revisions.

September 20, 2011 Researcher submits Application for Degree.

September 23, 2011 Researcher submits to Virginia Tech: Defending
Student Status form with the Request to be Admitted
to the Final Exam.
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DATE

ACTION

October 17, 2011

¢ Final Draft of Dissertation is completed.
e Final draft of dissertation is submitted to
committee.

October 24, 2011

Dissertation Defense.

November 11, 2011

Final revisions and corrects stipulated by Graduate
Committee are completed.

November 14, 2011

Researcher submits, PAD ETD Submission

December 16, 2011

Fall Commencement
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Appendix H
PILOT STUDY TABLES

Table H1
Pilot Study: Gender of Participants (n = 30)

Gender Frequency Percent

Male 23 76.67%
Female 7 23.33%

Table H2
Pilot Study: Age of Participants (n = 30)

Gender Average Age SD Range
Minimum Maximum

Male 45.57 13.02 23 70
Female 40.14 11.63 28 58
Overall 44.30 12.73 23 70

Table H3
Pilot Study: Years of Teaching Experience (n = 29)

Average SD Range
Experience Minimum Maximum

16.21 10.54 1 35

Table H4
Pilot Study: Post-Secondary Degrees Completed (n = 30)

Content Area Bachelor’s Master’s Ed.D or Ph.D.

Math Education 2
Science Education 6
Technology Education 13
Engineering Education 1
Math Non-Education 0
Science Non-Education 4
Engineering 3
5
5

p—
-

Education
Other
Total 39

LN N O —m O = W DN
—_ O O O O O o = O

\S]
[—
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Table H5
Pilot Study: Licensure Process (n = 30)

License Process Frequency Percent
Awarded a teaching license after 86.7%
earning a degree in an educational field
Awarded a teaching license, but had not 13.3%

earned a degree in an educational field.

Table H6
Pilot Study: Cronbach Alpha (n = 30)

Dimension Cronbach’s Alpha Cronbach’s Alpha

Coefficient Coefficient
Instrument Values Pilot Study Values

Accommodating Individual Differences (AID) .87 .862
Managing Learning Routines (MLR) .80 873
Maintaining a Positive Classroom Climate (CC) .86 .885
Monitoring and Feedback for Learning (MFL) .86 .899
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Table H7
Pilot Study: Cronbach Alpha Coefficient: Accommodating Individual Differences (AID)
TEBS.S ) ted with Scale Scale
I Questions assogla © Wlt Mean if Variance if Corrected  Cronbach's
measuring Accommodating Individual i
Differences Item Item Item-Total ~Alpha if Item
Deleted Deleted  Correlation Deleted

1. Plan activities that accommodate the 20.97 7.826 594 884
range of individual differences among my

students.

2. Plan evaluation procedures that 21.00 7.379 754 865
accommodate individual differences

among my students.

12. Implement teaching methods at an 20.93 7.789 612 882
appropriate pace to accommodate

differences among my students.

13. Utilize teaching aids and learning 21.03 7.482 718 870
materials that accommodate individual

differences among my students.

14. Provide students with opportunities to 20.87 7.913 689 875
learn at more than one cognitive and/or

performance level.

27. Provide a learning environment that 21.10 7334 693 873
accommodates students with special

needs.

28. Improve the academic performance of 21.10 6.921 754 .865

students, including those with learning
disabilities
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Table H&

Pilot Study: Cronbach Alpha Coefficient: Managing Learning Routines (MLR)

TEBS-S Questions associated with
measuring Managing Learning Routines

3. Use allocated time for activities that
maximize learning

4. Effectively manage routines and
procedures for learning tasks

5. Clarify directions for learning routines

Scale Scale
Mean if Variance if Corrected  Cronbach's
Item Item Item-Total Alpha if Item
Deleted Deleted  Correlation Deleted
6.77 1.423 .638 785
6.72 1.351 722 .697
6.70 1.485 .656 765
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Table H9
Pilot Study: Cronbach Alpha Coefficient. Maintaining a Positive Classroom Climate (CC)
TEBS.S ) ted with Scale Scale
. Quest} ons assoclate .Wlt Mean if Variance if Corrected  Cronbach's
measuring Maintaining a Positive i
Classroom Climate Item Item Item-Total ~Alpha if Item
Deleted Deleted  Correlation Deleted
3. Use allocated time for activities that 32.73 9651 607 874
maximize learning.
4. Effectively manage routines and 32.70 9390 697 867
procedures for learning tasks.
5. Clarify directions for learning routines. 32.63 9.620 623 873
6. Maintain high levels of student 32.67 9.678 597 875
engagement in learning tasks.
7. Redirect students who are persistently 32.77 9151 683 869
off task.
8. Maintain a classroom climate of 32.47 9568 737 866
courtesy and respect.
9. Maintain a classroom climate that is fair ~ 32.47 9913 602 875
and impartial.
24. Manage student discipline/behavior. 32.50 9.569 706 867
30. Maintain a classroom environment in 32.47 10.189 409 889
which students work cooperatively.
31. Successfully maintain a positive 32.40 10.248 540 879

classroom climate.
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Table H10
Pilot Study: Cronbach Alpha Coefficient. Monitoring and Feedback for Learning (MFL)
TEBS-S Questi iated with Scale Scale
I Ques 1Qns gss001a cd wi Mean if Variance if Corrected  Cronbach's
measuring Monitoring and Feedback for i
Learning Item Item Item-Total ~Alpha if Item
Deleted Deleted  Correlation Deleted
5. Clarify directions for learning routines 28.67 8.920 794 877
10. Communicate to students the specific 28.67 9333 642 889
learning outcomes of the lesson
11. Communicate to students the purpose 28.63 9.068 749 881
and/or importance of learning tasks
15. Communicate to students content 28.63 9275 673 887
knowledge that is accurate and logical
16. Clarify student misunderstandings or 28.63 9344 648 889
difficulties in learning
17. Provide students with specific 28.70 8.976 661 888
feedback about their learning
18. Provide students with suggestions for 28.70 8.838 818 875
improving learning
22. Monitor students’ involvement during 28.63 9.689 525 898
learning tasks
23. Adjust teaching and learning activities 28.60 9.834 485 901
as needed
Table H11
Pilot Study: Average Time to Complete the Survey (n = 30)
Average Time Mode SD Range
Minimum Maximum
15.56 10 5.00 10 30
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Appendix I
CONTENT VALIDITY TABLES

Table I1
Qualifications of Experienced Professionals

Qualifications Experienced Professional Members
#1 #2 #3 #4 #5 #6

Professional title

Teacher X X X X X
Professor Integrative STEM Education X
Education:
Bachelor Degree(s) X X X X
Master’s Degree(s) X X X
PhD Degree(s)
K-12 Educational Experience (years)

K12: Project Lead the Way classes 6 9 4 6 5

K12: Mathematics classes

K12: Science classes 17

K12: Technology Education classes 16 7 10 2

K12: Engineering classes (other than 4 2
PLTW)

K12: Vocational T&l Education classes 1 3
Total K-12 Educational Experience 6 26 20 18 20 2
Post-Secondary Experience (years)

Technology and Engineering Education 34
Additional Qualifications

PLTW Core Trainer X
Certified Master Teacher X

Engineering Advisory Committee X
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Table 12
Content Expert Ratings of Survey Questions for Relevance to Research Questions
Experienced Professional Members
Survey Questions #1 #2 #3 #4 #5 #6
1. What is your gender? 4 4 4 4 4

4 4 4 3 4

3. For how many years total (over your 4 4 4 4 4 4
entire career including all subjects you
have taught) have you been teaching?

>~ B~

2. What is your current age?

4. In what state do you currently teach? 4 4 4 4 1

5. How would you describe your current 4 4 4 4 1 3
school setting?

6. How many PLTW teachers (including 4 4 4 4 1 4
yourself) are employees of your current
school?

7. How did you receive your license to 4 4 4 4 4 4
teach?

8. Select all post-secondary degrees you 4 4 4 4 4 4
have completed.

9. Select all post-secondary degrees you 4 4 4 4 4 4
have not completed but are currently
working toward (presently taking
classes or have taken classes in the last
year).

10. Select all valid teaching endorsements 4 4 4 4 4 4
by grade level that you currently hold.

11. List the number of post-secondary 4 4 4 4 2 4
semester hours you have completed in
each of the following disciplines. If you
have been enrolled in a program that
used quarter hours, please convert hours
such that, 3 quarter hours = 2 semester
hours

12. At which grade levels do you currently 4 4 4 4 4 4
teach PLTW courses?

13. Whose decision led you to become 4 4 3 4 4 4
certified to teach the PLTW
curriculum?

(Continued)
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Table 12 Continued

Experienced Professional Members
Survey Questions #1 #2 #3 #4 #5 #6
14. Select the percentage of time over your 4 4 3 4 4 4
entire K-12 teaching career that you
have taught the following school
subjects (total of percentages must
equal 100)

15. For each of the following PLTW classes, 4 4 4 4 4 4
select the appropriate certification
process you followed to become certified.

16. Including this year, how many total 4 4 4 4 4 4
semesters have you taught the following
PLTW courses?

17. How many sections of each of the 4 4 4 4 4 4
following classes did you teach this past
semester?

18. How many sections of each of the 4 4 4 4 4 4
following classes are you currently
teaching this spring semester?

19. On average, how many hours of PLTW 4 4 4 3 4 4
online support do you engage in
monthly?

20. On average, how many hours per month 4 4 4 3 4 4
do you spend networking with fellow
PLTW teachers?

21. On average, how many hours per month 4 4 4 3 4 4
do you spend with your
(Business/Industry) PLTW team?

22. Did you complete a student teaching 4 4 3 4 3 4
experience as part of your teacher
preparation program?

23. Did you student teach under a PLTW 4 4 3 4 4 4
mentor/teacher

24. If you answered “yes” above, select the 4 4 4 4 4 4

class (es) in which you had an active
student teaching role.

Note. Rating of 1 = Survey question is NOT relevant in addressing the research question; 2 = Survey
question needs major revisions to be relevant in addressing the research question; 3 = Survey
question needs minor revisions to be relevant in addressing research question; 4 = Survey question is
relevant in addressing the research question.
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Table 13
Content Validity Index of Survey Questions for Relevance to Research Questions
Demographic EPM EPM EPM EPM EPM EPM EPM in Item CVI
Question #1 #2 #3 #4 #5 #6 Agreement
Question 1 X X X X X 6 1.00
Question 2 X X X X 6 1.00
Question 3 X X X X X X 6 1.00
Question 4 X X X X - X 5 0.83
Question 5 X X X X - X 5 0.83
Question 6 X X X X - X 5 0.83
Question 7 X X X X X X 6 1.00
Question 8 X X X X X X 6 1.00
Question 9 X X X X X X 6 1.00
Question 10 X X X X X X 6 1.00
Question 11 X X X X - X 5 0.83
Question 12 X X X X X X 6 1.00
Question 13 X X X X X X 6 1.00
Question 14 X X X X X X 6 1.00
Question 15 X X X X X X 6 1.00
Question 16 X X X X X X 6 1.00
Question 17 X X X X X X 6 1.00
Question 18 X X X X X X 6 1.00
Question 19 X X X X X X 6 1.00
Question 20 X X X X X X 6 1.00
Question 21 X X X X X X 6 1.00
Question 22 X X X X X X 6 1.00
Question 23 X X X X X X 6 1.00
Question 24 X X X X X X 6 1.00
Mean [-CVI 0.97
24/24  24/24  24/24  24/24  20/24 24/24
SCVI 1.00 1.00 1.00 1.00 0.83 1.00
Mean SCVI 0.97

Note. Dashes indicate rankings of 1 or 2. Markers of x indicate rankings of 3 or 4. CVI = Content
Validity Index. I-CVI = Item-Level Content Validity Index. SCVI = Scale-Level Content

Validity Index (Polit & Beck, 2006). EPM: Experienced Professional Member.
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Table 14
Content Expert Ratings of Survey Questions for Clarity
Survey Question EPM EPM EPM EPM EPM EPM
#1 #2 #3 #4 #5 #6

1. What is your gender? 4 4 4 4 4 4

2. What is your current age? 4 4 4 4 4 4

3. For how many years total (over 4 4 4 4 4 4
your entire career including all
subjects you have taught) have you
been teaching?

4. In what state do you currently 4 4 4 4 4 4
teach?

5. How many PLTW teachers 4 4 4 4 4 4
(including yourself) are employees
of your current school?

6. How did you receive your license to 4 4 3 4 4 4
teach?

7. Select all post-secondary degrees 4 4 3 4 4 4
you have completed.

8. Select all post-secondary degrees 4 4 4 4 4 4

you have not completed but are
currently working toward (presently
taking classes or have taken classes
in the last year).

9. Select all valid teaching 4 4 3 4 4 4
endorsements by grade level that
you currently hold.

10. List the number of post-secondary 4 4 2 4 4 4
semester hours you have completed
in each of the following disciplines.
If you have been enrolled in a
program that used quarter hours,
please convert hours such that, 3
quarter hours = 2 semester hours

11. At which grade levels do you 4 4 4 4 4 4
currently teach PLTW courses?
12. Whose decision led you to become 4 4 3 4 4 4
certified to teach the PLTW
curriculum?
(Continued)
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Table 14 Continued

Survey Question EPM EPM EPM EPM EPM EPM
#1 #2 #3 #4 #5 #6
13. Select the percentage of time over 4 4 3 4 4 4

your entire K-12 teaching career
that you have taught the following
school subjects (total of percentages
must equal 100)

14. For each of the following PLTW 4 4 4 4 4 4
classes, select the appropriate
certification process you followed
to become certified.

15. Including this year, how many total 4 4 4 4 4 4
semesters have you taught the
following PLTW courses?

16. How many sections of each of the 4 4 3 4 4 4
following classes did you teach this
past semester?

17. How many sections of each of the 4 4 4 4 4 4
following classes are you currently
teaching this spring semester?

18. On average, how many hours of 4 4 3 4 3 4
PLTW online support do you
engage in monthly?

19. On average, how many hours per 4 4 4 3 4 4
month do you spend networking
with fellow PLTW teachers?

20. On average, how many hours per 4 4 4 3 4 4
month do you spend with your
(Business/Industry) PLTW team?

21. Did you complete a student 4 4 3 4 3 4
teaching experience as part of your
teacher preparation program?

22. Did you student teach under a 4 4 3 4 4 4
PLTW mentor/teacher?
23. If you answered “yes” above, select 4 4 3 4 4 4

the class (es) in which you had an
active student teaching role.

Note. Rating of 1 = Survey question is not clear; 2 = Survey question needs major revisions to be
clear; 3 = Survey question needs minor revisions to be clear; 4 = Survey question is clear. EPM:
Experienced Professional Member.
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Table 15
Content Validity Index of Survey Questions for Clarity

Demographic EPM EPM EPM EPM EPM EPM EPMin  Item CVI

Question #1 #2 #3 #4 #5 #6 Agreement
Question 1 X X X X X X 6 1.00
Question 2 X X X X X 6 1.00
Question 3 X X X X X X 6 1.00
Question 4 X X X X X X 6 1.00
Question 5 X X X X X X 6 1.00
Question 6 X X X X X X 6 1.00
Question 7 X X X X X X 6 1.00
Question 8 X X X X X X 6 1.00
Question 9 X X X X X X 6 1.00
Question 10 X X X X X X 6 1.00
Question 11 X X - X X X 5 0.83
Question 12 X X X X X X 6 1.00
Question 13 X X X X X X 6 1.00
Question 14 X X X X X X 6 1.00
Question 15 X X X X X X 6 1.00
Question 16 X X X X X X 6 1.00
Question 17 X X X X X X 6 1.00
Question 18 X X X X X X 6 1.00
Question 19 X X X X X X 6 1.00
Question 20 X X X X X X 6 1.00
Question 21 X X X X X X 6 1.00
Question 22 X X X X X X 6 1.00
Question 23 X X X X X X 6 1.00
Question 24 X X X X X X 6 1.00
Mean [-CVI 0.99
24/24  24/24  23/24  24/24  24/24 24/24
SCVI 1.00 1.00 0.96 1.00 1.00 1.00
Mean SCVI 0.99

Note. Dashes indicate rankings of 1 or 2. Markers of “x” indicate rankings of 3 or 4. CVI =
Content Validity Index. I-CVI = Item-Level Content Validity Index. SCVI = Scale-Level
Content Validity Index (Polit & Beck, 2006). EPM: Experienced Professional Member.
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Table 16
Study Survey Question Modifications
Original Survey Question Modified Survey Question
11. List the number of post-secondary semester 11. List (estimate if necessary) the number of
hours you have completed in each of the post-secondary semester hours you have
following disciplines. If you have been completed in each of the following disciplines.

enrolled in a program that used quarter hours,  If you have been enrolled in a program that
please convert hours such that, 3 quarter hours  used quarter hours, please convert hours such

= 2 semester hours that, 3 quarter hours = 2 semester hours

15. Select the percentage of time over your 15. Select the percentage of time over your
entire K-12 teaching career that you have entire K-12 teaching career that you have
taught the following school subjects (total of taught the following school subjects (total
percentages must equal 100) CANNOT exceed 100%)
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Appendix J
STUDY TABLES

Table J1
Cronbach Alpha (n = 1157)

Dimension Cronbach’s Alpha Cronbach’s Alpha

Coefficient Coefficient
Instrument Values Study Values

Accommodating Individual Differences (AID) .87 .900
Managing Learning Routines (MLR) .80 818
Maintaining a Positive Classroom Climate (CC) .86 911
Monitoring and Feedback for Learning (MFL) .86 909
Table J2

Cronbach Alpha Coefficients: Accommodating Individual Differences (A1D)

) i . Scale Scale
TEBS-S Questions associated with

measuring Accommodating Individual

Mean if Variance if Corrected Cronbach's

Differences Item Item Item-Total ~Alpha if Item
Deleted Deleted  Correlation Deleted

1. Plan activities that accommodate the 19.10 11.723 705 885
range of individual differences among my

students.

2. Plan evaluation procedures that 19.22 11.660 709 885
accommodate individual differences

among my students.

12. Implement teaching methods at an 19.13 11.980 692 887
appropriate pace to accommodate

differences among my students.

13. Utilize teaching aids and learning 19.11 11.574 744 881
materials that accommodate individual

differences among my students.

14. Provide students with opportunities to 19.08 11.862 681 888
learn at more than one cognitive and/or

performance level.

27. Provide a learning environment that 19.16 11.744 688 887
accommodates students with special

needs.

28. Improve the academic performance of 19.15 11.885 724 .883

students, including those with learning
disabilities
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Table J3

Cronbach Alpha Coefficients: Managing Learning Routines (MLR)

TEBS-S Questions associated with
measuring Managing Learning Routines

3. Use allocated time for activities that
maximize learning

4. Effectively manage routines and
procedures for learning tasks

5. Clarify directions for learning routines

Scale Scale
Mean if Variance if Corrected  Cronbach's
Item Item Item-Total Alpha if Item
Deleted Deleted  Correlation Deleted
6.77 1.423 .638 785
6.72 1.351 722 .697
6.70 1.485 .656 765
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Table J4

Cronbach Alpha Coefficients: Maintaining a Positive Classroom Climate (CC)

TEBS-S ti iated with Scale Scale

. Ques 10ns assoctated Wi Mean if Variance if Corrected  Cronbach's
measuring Maintaining a Positive .
Classroom Climate Item Item Item-Total Alpha if Item
Deleted Deleted  Correlation Deleted

3. Use allocated time for activities that 31.22 18.035 637 905
maximize learning.

4. Effectively manage routines and 31.17 17.807 696 901
procedures for learning tasks.

5. Clarify directions for learning routines. 31.15 18.187 655 904

6. Maintain high levels of student 31.21 17.763 708 900
engagement in learning tasks.

7. Redirect students who are persistently 31.27 17.993 621 906
off task.

8. Maintain a classroom climate of 30.97 18.227 703 901
courtesy and respect.

9. Maintain a classroom climate that is fair 3090 18.688 688 902
and impartial.

24. Manage student discipline/behavior. 31.06 18.117 670 903
30. Maintain a classroom environment in 30.99 18.380 708 901
which students work cooperatively.

31. Successfully maintain a positive 30.96 18.366 715 900

classroom climate.
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Table J5
Cronbach Alpha Coefficients: Monitoring and Feedback for Learning (MFL)
TEBS-S Questi jated with Scale - Seale
. Ques 10ns assoclated wi Mean if  Variance if Corrected  Cronbach's
measuring Monitoring and Feedback for i
Learning Item Item Item-Total ~Alpha if Item
Deleted Deleted  Correlation Deleted
5. Clarify directions for learning routines 26.85 16.149 .670 901
10. Communicate to students the specific 26.92 15.710 705 898
learning outcomes of the lesson
11. Communicate to students the purpose 26.87 15.890 715 897
and/or importance of learning tasks
15. Communicate to students content 26.78 16.272 682 900
knowledge that is accurate and logical
16. Clarify student misunderstandings or 26.90 16.159 694 899
difficulties in learning
17. Provide students with specific 27.01 15.729 720 897
feedback about their learning
18. Provide students with suggestions for 26.99 15.736 694 899
improving learning
22. Monitor students’ involvement during 26.84 16.240 661 901
learning tasks
23. Adjust teaching and learning activities 26.83 16.148 662 901
as needed
Table J6
Frequency Distribution Based on Gender of PLTW Teachers
Dimension N %
Gender
Female 314 27.38
Male 833 72.62
Number of Respondents 1147 100.00
Number of Non-Respondents 10
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Table J7

Teacher Self-Efficacy Means Based on Gender of PLTW Teachers (n = 1147)

Gender AID MLR CC MFL OSE

Female 3.17 3.34 3.42 3.34 3.30
.60 .61 49 54 .50

Male 3.20 3.38 3.47 3.37 3.35
.56 .55 46 A48 45

Total 3.17 3.34 3.42 3.34 3.34
.60 .61 49 .54 47

Note. AID: Accommodating Individual Differences Self-Efficacy; MLR: Managing Learning
Routine Self-Efficacy; CC: Maintaining a Positive Classroom Climate Self-Efficacy; MFL:
Monitoring and Feedback for Learning Self-Efficacy; and OSE: Overall Self-Efficacy.

Table J8
ANOVA for Overall Teacher Self-Efficacy Means Based on Gender of PLTW Teachers
Sum of Mean
Squares df Square F p
Between Groups 579 1 579 0 2,66 .10**
Within Groups 24930 1145 218
Total 249.88 1146

Note. **Significance at the p<.05 level.

Table J9
Frequency Distribution Based on Ages of PLTW Teachers
Dimension Mean SD N %
Age (22-73 years old) 44.82 10.73
20-24 13 1.13
25-29 99 8.62
30-34 143 12.46
35-39 131 11.41
40-44 132 11.50
45-49 196 17.07
50-54 205 17.86
55-59 131 11.41
60-64 79 6.88
65-69 18 1.57
70-74 1 0.09
Number of Respondents 1148 100.00
Number of Non-Respondents 9
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Table J10
Teacher Self-Efficacy Means Based on Age of PLTW Teachers (n = 1148)
Age AID MLR CC MFL OSE
20-24 M 3.31 3.23 3.41 3.36 3.34
SD 42 52 46 .39 0.40
25-29 M 3.33 3.11 3.37 3.26 3.25
SD .61 .58 .50 52 0.49
30-34 M 3.40 3.19 3.48 3.36 3.34
SD .55 57 46 .50 0.47
35-39 M 3.28 3.13 3.40 3.31 3.30
SD .63 .61 Sl .56 0.52
40-44 M 343 3.24 3.51 3.41 3.38
SD .55 57 46 49 0.47
45-49 M 3.31 3.13 3.44 3.30 3.29
SD .60 .55 47 49 0.45
50-54 M 3.38 3.23 3.46 3.37 3.35
SD .54 .56 46 49 0.46
55-59 M 3.37 3.19 3.45 3.39 3.34
SD Sl 52 44 42 0.41
60-64 M 3.43 3.29 3.53 3.51 3.45
SD .50 .53 .39 43 0.40
65-69 M 3.39 3.33 3.43 3.51 3.43
SD .83 1 77 .70 0.70
>69 M 3.67 2.86 3.30 3.44 3.32
SD - - - -

Note. AID: Accommodating Individual Differences Self-Efficacy; MLR: Managing Learning
Routine Self-Efficacy; CC: Maintaining a Positive Classroom Climate Self-Efficacy; MFL:
Monitoring and Feedback for Learning Self-Efficacy; and OSE: Overall Self-Efficacy.

Table J11

ANOVA for Overall Teacher Self-Efficacy Means Based on Age of PLTW Teachers

Mean
Square

F

Between Groups
Within Groups

Total

2.82
245.80
248.61

28
220

1.30

Note. **Significance at the p<.05 level.
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Table J12
Frequency Distribution Based on Residence of PLTW Teachers
State of Residence N %
AK 2 0.17
AL 3 0.26
AR 4 0.35
AZ 11 0.96
CA 61 5.32
CcO 21 1.83
CT 13 1.13
DC 5 0.44
FL 25 2.18
HI 1 0.09
1A 48 4.18
ID 5 0.44
IL 39 3.40
IN 82 7.15
KS 20 1.74
KY 19 1.66
GA 5 0.44
LA 13 1.13
MA 5 0.44
MD 52 4.53
ME 1 0.09
MI 22 1.92
MN 50 4.36
MO 52 4.53
MS 1 0.09
MT 2 0.17
NC 30 2.62
ND 1 0.09
NE 1 0.09
NH 12 1.05
NJ 20 1.74
NM 8 0.70
NV 3 0.26
NY 89 7.76
OH 67 5.84
OK 26 2.27
OR 13 1.13
PA 23 2.01
SC 48 4.18
SD 2 0.17
TN 10 0.87
(Continued)
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Table J12 Continued

State of Residence N %
TX 86 7.50
UT 12 1.05
VA 15 1.31
VT 2 0.17
WA 20 1.74
WI 84 7.32
WV 8 0.70
WY 2 0.17
Number of Respondents 1143 100.00
Number of Non-Respondents 14
Table J13
Residence of PLTW Teachers: Five States with the Highest Teacher Self-Efficacy Means
State: MLR AID CC MFL OSE
NJ M 3.36 3.50 3.62 3.54 3.53
SD 0.59 0.38 0.27 0.39 0.34
N 20 20 20 20 20
AZ M 3.44 3.55 3.58 3.49 3.52
SD 41 43 .39 47 .38
N 11 11 11 11 11
FL 3.42 3.40 3.54 3.53 3.51
SD A48 .53 .39 40 38
N 25 25 25 25 25
NY M 3.39 3.51 3.61 3.50 3.50
SD 0.55 0.49 0.37 0.45 0.41
N 89 89 89 89 89
MD M 3.29 3.56 3.63 3.57 3.49
SD 51 49 .38 .38 37
N 52 52 52 52 52

Note. AID: Accommodating Individual Differences Self-Efficacy; MLR: Managing Learning

Routine Self-Efficacy; CC: Maintaining a Positive Classroom Climate Self-Efficacy; MFL:
Monitoring and Feedback for Learning Self-Efficacy; and OSE: Overall Self-Efficacy.
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Table J14
Residence of PLTW Teachers: Five States with the Lowest Teacher Self-Efficacy Means
State: MLR AID CC MFL OSE
LA M 3.05 3.08 3.12 3.18 3.12
SD 43 .64 47 .36 .36
N 13 13 13 13 13
TN 2.60 3.23 3.42 3.21 3.12
SD .55 .50 40 49 43
N 10 10 10 10 10
KY M 2.89 3.09 3.31 3.18 3.13
SD A48 .61 41 51 44
N 19 19 19 19 19
uT M 2.94 3.11 3.28 3.23 3.13
SD Sl 52 45 47 43
N 12 12 12 12 12
MI M 3.06 3.12 3.22 3.12 3.14
SD 49 49 46 51 43
N 22 22 22 22 22

Note. AID: Accommodating Individual Differences Self-Efficacy; MLR: Managing Learning
Routine Self-Efficacy; CC: Maintaining a Positive Classroom Climate Self-Efficacy; MFL:
Monitoring and Feedback for Learning Self-Efficacy; and OSE: Overall Self-Efficacy.
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Table J15
Self-Efficacy Means Based on Residence of PLTW Teachers
State: MLR AID CC MFL OSE
AK M 3.43 3.50 3.70 3.39 3.53
SD .20 1 42 .55 34
N 2 2 2 2 2
AL M 2.95 3.22 3.47 3.44 3.33
SD .95 .84 .50 .56 .58
N 3 3 3 3 3
AR M 2.75 2.92 3.18 3.19 3.07
SD 24 17 A5 45 .20
N 4 4 4 4 4
AZ M 3.44 3.55 3.58 3.49 3.52
SD 41 43 .39 47 .38
11 11 11 11 11
CA M 3.18 3.41 3.42 3.38 3.32
SD 46 47 40 44 .39
N 61 61 61 61 61
CcO M 3.27 3.46 3.43 3.35 3.35
SD .56 .54 49 43 46
N 21 21 21 21 21
CT M 3.10 3.33 3.40 3.40 3.31
SD .65 .53 .39 A48 44
13 13 13 13 13
DC M 2.74 3.00 3.06 2.96 2.90
SD .84 1.11 .90 .66 .70
N 5 5 5 5 5
FL M 3.42 3.40 3.54 3.53 3.51
SD A48 .53 .39 40 .38
N 25 25 25 25 25
GA M 3.29 3.33 3.58 3.40 3.42
SD 78 71 46 .60 .65
N 5 5 5 5 5
(Continued)
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Table J15 Continued

State: MLR AID CC MFL OSE
HI M 4.00 4.00 4.00 4.00 4.00
SD .
N 1 1 1 1 1
IA M 3.18 3.38 3.48 3.40 3.37
SD .52 .55 46 44 41
N 48 48 48 48 48
ID M 2.94 3.33 3.36 3.27 3.21
SD .67 .53 37 23 35
5 5 5 5 5
IL M 3.23 3.44 3.52 3.38 3.37
SD .64 .61 .56 57 .56
39 39 39 39 39
IN M 3.07 3.27 3.37 3.24 3.22
SD .59 .64 .54 .55 .53
N 82 82 82 82 82
KS M 3.23 3.47 3.46 3.32 3.32
SD 48 .55 44 44 45
20 20 20 20 20
KY M 2.89 3.09 3.31 3.18 3.13
SD A48 .61 41 Sl 44
19 19 19 19 19
LA M 3.05 3.08 3.12 3.18 3.12
SD 43 .64 47 .36 .36
N 13 13 13 13 13
MA M 2.54 3.07 3.08 2.93 2.93
SD .90 1.04 .93 .94 .86
N 5 5 5 5 5
(Continued)
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Table J15 Continued
State: MLR AID CC MFL OSE
MD M 3.29 3.56 3.63 3.57 3.49
SD 51 49 .38 38 .37
N 52 52 52 52 52
ME M 3.29 3.00 2.70 2.78 2.90
SD . . ) ) .
N 1 1 1 1 1
MH M 3.14 4.00 4.00 3.33 3.58
SD . . ) ) .
N 1 1 1 1 1
MI M 3.06 3.12 3.22 3.12 3.14
SD 49 49 46 Sl 43
N 22 22 22 22 22
MN M 3.13 3.29 341 3.26 3.26
SD .56 .61 47 .50 47
N 50 50 50 50 50
MO M 3.25 3.39 3.49 3.42 3.38
SD .58 .62 .53 57 .53
N 52 52 52 52 52
MS M 3.00 3.00 3.00 2.78 2.94
SD . . . ) .
N 1 1 1 1 1
MT M 3.79 4.00 3.95 3.94 3.92
SD .30 .00 .07 .08 A1
N 2 2 2 2 2
NC M 3.15 3.39 3.54 3.47 3.40
SD 48 45 .38 .39 37
N 30 30 30 30 30
ND M 3.29 4.00 3.80 3.89 3.61
SD . . . ) .
N 1 1 1 1 1
NE M 3.00 3.67 3.60 3.44 3.35
SD . . . . .
N 1 1 1 1 1
(Continued)
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Table J15 Continued
State: MLR AID CC MFL OSE
NH M 3.37 3.42 3.53 3.30 3.37
SD 51 1 .34 47 40
N 12 12 12 12 12
NJ M 3.36 3.50 3.62 3.54 3.53
SD 0.59 0.38 0.27 0.39 0.34
N 20 20 20 20 20
NM M 3.09 3.08 3.30 3.07 3.15
SD 0.60 0.71 0.53 0.67 0.58
N 8 8 8 8 8
NV M 3.71 3.67 3.67 3.70 3.68
SD 0.49 0.58 0.31 0.51 0.40
N 3 3 3 3 3
NY M 3.39 3.51 3.61 3.50 3.50
SD 0.55 0.49 0.37 0.45 0.41
N 89 89 89 89 89
OH M 3.20 3.32 3.44 3.38 3.34
SD 0.56 0.58 0.50 0.51 0.48
N 67 67 67 67 67
OK M 3.09 3.42 3.42 3.35 3.29
SD 0.49 0.56 0.45 0.40 0.38
N 26 26 26 26 26
OR M 3.10 3.21 3.21 3.24 3.15
SD 0.73 0.76 0.63 0.62 0.62
N 13 13 13 13 13
PA M 3.17 3.49 3.60 3.37 3.40
SD 0.50 0.40 0.35 0.45 0.39
N 23 23 23 23 23
SC M 3.33 3.49 3.56 345 3.45
SD 0.53 0.55 0.44 0.43 0.42
N 48 48 48 48 48
(Continued)
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Table J15 Continued

112

State: MLR AID CC MFL OSE
SD M 3.29 3.83 3.50 3.44 3.35
SD 0.20 0.24 0.28 0.47 0.36
N 2 2 2 2 2
TN M 2.60 3.23 342 3.21 3.12
SD 55 .50 40 49 43
N 10 10 10 10 10
X M 3.24 3.35 3.45 3.37 3.35
SD 57 .60 .50 54 .50
N 86 86 86 86 86
UT M 2.94 3.11 3.28 3.23 3.13
SD Sl 52 45 47 43
N 12 12 12 12 12
VA M 3.07 3.31 3.33 3.33 3.24
SD 45 44 .36 48 .36
N 15 15 15 15 15
VT M 4.00 4.00 4.00 3.94 3.98
SD .00 .00 .00 .08 .02
N 2 2 2 2 2
WA M 2.99 3.27 3.37 3.25 3.20
SD .70 48 44 41 40
N 20 20 20 20 20
WI M 3.14 3.32 341 3.29 3.29
SD .60 .58 .50 52 49
N 84 84 84 84 84
\'AY% M 2.79 2.75 291 2.83 2.85
SD .83 75 81 .87 .80
N 8 8 8 8 8
WY M 2.86 3.33 3.45 3.11 3.15
SD .20 .00 .07 16 .16
N 2 2 2 2 2
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Table J16
Frequency Distribution Based on Teaching Experience of PLTW Teachers
Dimension Mean SD N %
Teaching Experience in Years (1-45 years) 14.37 9.36
1-4 141 12.34
5-9 293 25.63
10-14 218 19.07
15-19 172 15.05
20-24 131 11.46
35-29 97 8.49
30-34 48 4.20
35-39 32 2.80
40-44 10 0.87
45-50 1 0.09
Number of Respondents 1143 100.00
Number of Non-Respondents 14
Table J17
Teacher Self-Efficacy Means Based on Teaching Experience of PLTW Teachers (n = 1143)
Years AID MLR CcC MFL OSE
1-4 M 2.98 3.17 3.28 3.21 3.17
SD 0.57 0.59 0.50 0.50 0.47
5-9 M 3.14 3.34 3.42 3.33 3.30
SD 0.55 0.57 0.46 0.49 0.46
10-14 M 3.25 3.41 3.50 3.40 3.39
SD 0.58 0.58 0.48 0.52 0.48
15-19 M 3.23 3.40 3.47 3.39 3.36
SD 0.56 0.56 0.46 0.48 0.45
20-24 M 3.29 3.45 3.54 3.42 3.40
SD 0.52 0.51 0.41 0.45 0.42
25-29 M 3.23 3.41 3.51 3.41 3.38
SD 0.59 0.57 0.50 0.54 0.51
30-34 M 3.27 3.44 3.58 3.41 3.42
SD 0.55 0.52 0.39 0.44 0.41
(Continued)
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Table J17 Continued

Years AID MLR CC MFL OSE
35-39 M 3.30 3.32 3.43 3.36 3.36
SD 0.60 0.70 0.57 0.59 0.57
40-44 M 3.11 3.33 3.42 3.50 3.36
SD 0.55 0.47 0.46 0.29 0.35
>44 M 3.14 3.33 3.70 3.78 3.61
SD - - - -

Note. AID: Accommodating Individual Differences Self-Efficacy; MLR: Managing Learning
Routine Self-Efficacy; CC: Maintaining a Positive Classroom Climate Self-Efficacy; MFL:
Monitoring and Feedback for Learning Self-Efficacy; and OSE: Overall Self-Efficacy.

Table J18
ANOVA for Overall Teacher Self-Efficacy Means Based on Teaching Experience of PLTW
Teachers

Sum of Mean

Squares df Square F p
Between Groups 6.30 9 .70 324 .001**
Within Groups 243.14 1133 22
Total 24940 1142

Note. **Significance at the p<.05 level.

Table J19
ANOVA for (Monitoring and Feedback for Learning) Teacher Self-Efficacy Means Based on
Teaching Experience of PLTW Teachers

Sum of Mean

Squares df Square F p
Between Groups 5.32 9 .59 241  .011**
Within Groups 278.42 1133 25
Total 283.73 1142

Note. **Significance at the p<.05 level.

Table J20
ANOVA for (Maintaining a Positive Classroom Climate) Teacher Self-Efficacy Means Based on
Teaching Experience of PLTW Teachers

Sum of Mean

Squares df Square F p
Between Groups 7.083 9 .79 3.61 .000**
Within Groups 246.82 1133 22
Total 253.90 1142

Note. **Significance at the p<.05 level.
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Table J21
ANOVA for (Managing Learning Routine) Teacher Self-Efficacy Means Based on Teaching
Experience of PLTW Teachers

Sum of Mean

Squares df Square F p
Between Groups 7.40 9 .82 2.55 .007**
Within Groups 36538 1133 32
Total 372.78 1142

Note. **Significance at the p<.05 level.

Table J22
ANOVA for (Accommodating Individual Differences) Teacher Self-Efficacy Means Based on
Teaching Experience of PLTW Teachers

Sum of Mean

Squares df Square F p
Between Groups 10.64 9 1.18 3.75 .000**
Within Groups 357.11 1133 32
Total 367.74 1142

Note. **Significance at the p<.05 level.

Table J23
Frequency Distribution Based on School Setting of PLTW Teachers
Dimension N %
School Setting
Public 1109 96.27
Private Non-Parochial 2 0.17
Private Parochial 16 1.39
Charter 16 1.39
Other 9 0.78
Number of Respondents 1152 100.00
Number of Non-Respondents 5
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Table J24
Teacher Self-Efficacy Means Based on School Setting of PLTW Teachers (n = 1152)
School Setting AID MLR CC MFL OSE
Public M 3.20 3.36 3.46 3.36 3.34
SD 57 57 47 .50 47
Private Non- M 3.43 3.33 3.45 3.44 3.47
Parochial SD 81 .94 78 .79 .62
Private M 2.89 3.27 3.32 3.18 3.15
Parochial SD .60 71 .55 45 45
Charter M 2.97 3.50 3.51 3.43 3.33
SD .60 .54 .39 38 37
Other M 3.21 3.56 3.54 3.51 3.48
SD .62 47 46 49 45

Note. AID: Accommodating Individual Differences Self-Efficacy; MLR: Managing Learning
Routine Self-Efficacy; CC: Maintaining a Positive Classroom Climate Self-Efficacy; MFL:
Monitoring and Feedback for Learning Self-Efficacy; and OSE: Overall Self-Efficacy.

Table J25

ANOVA for Overall Teacher Self-Efficacy Means Based on School Setting of PLTW Teachers
Sum of Mean
Squares df Square F p

Between Groups .76 4 19 87 481%*

Within Groups 250.25 1147 22

Total 251.01 1151

Note. **Significance at the p<.05 level.

Table J26
Frequency Distribution of Additional PLTW Teachers Employed at Current School
Additional PLTW Teachers in School N %

0 283 24.52
1 329 28.51
2 260 22.53
3 144 12.48
4 67 5.81
5 30 2.60
6 16 1.39
7 3 0.26
8 4 0.35
9 3 0.26
10 2 0.17
>10 13 1.13
Number of Respondents 1154 100.00
Number of Non-Respondents 3
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Table J27
Teacher Self-Efficacy Means Based on Additional PLTW Teachers in the School (n = 1154)
# of PLTW teachers AID MLR CC MFL OSE
0 M 3.17 3.33 3.40 3.31 3.29
SD .56 57 49 .53 A48
1 M 3.19 3.33 3.44 3.36 3.33
SD .58 .61 49 .50 A48
2 M 3.21 3.38 3.47 3.38 3.35
SD .56 57 44 A48 45
3 M 3.15 3.39 3.45 3.35 3.32
SD 57 .53 46 45 45
4 M 3.17 3.44 3.50 3.39 3.36
SD .61 54 .50 52 49
5 M 3.27 3.58 3.63 3.51 3.48
SD .53 .50 44 54 47
6 M 3.51 3.60 3.74 3.60 3.62
SD .55 .53 .39 46 42
7 M 2.95 3.33 3.50 3.15 3.20
SD 16 33 .26 .06 13
8 M 2.86 3.25 3.38 3.19 3.17
SD .29 32 21 43 .16
9 M 3.00 3.11 3.37 3.22 3.30
SD 43 .19 23 44 35
10 M 3.64 3.83 3.80 3.56 3.65
SD Sl 24 .28 .63 .50
>10 M 3.42 3.54 3.62 3.56 3.52
SD .38 42 31 32 .29

Note. AID: Accommodating Individual Differences Self-Efficacy; MLR: Managing Learning
Routine Self-Efficacy; CC: Maintaining a Positive Classroom Climate Self-Efficacy; MFL:
Monitoring and Feedback for Learning Self-Efficacy; and OSE: Overall Self-Efficacy.

Table J28
ANOVA for Overall Teacher Self-Efficacy Means Based on Additional PLTW Teachers in the
School

Sum of Mean

Squares df Square F p
Between Groups 3.51 11 32 1.47  .14**
Within Groups 24777 1142 22
Total 251.28 1153

Note. **Significance at the p<.05 level.
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Table J29
Frequency Distribution Based on Licensure Process of PLTW Teachers
Teaching Licensure Process N %
Does not hold a teaching license nor 11 0.96

working toward a teaching license

Does not hold a teaching license but 18 1.57
working toward a teaching license
Holds a teaching license after earning a 870 75.72
degree in an educational field
Holds a teaching license but does not 250 21.76
have a degree in an educational field
Number of Respondents 1149 100.00
Number of Non-Respondents 7
Table J30
Teacher Self-Efficacy Means Based on Licensure Process of PLTW Teachers (n = 1149)
Method of licensure AID MLR CC MFL OAS
Does not hold a teaching M 2.71 3.09 3.15 3.19 3.06
license and is not working ~ SD 55 58 47 53 47
on obtaining a license.
Does not hold a teaching M 2.83 3.13 3.19 3.06 3.04
license but is workingon ~ SD Sl 54 47 42 43
obtaining a license.
Holds a teaching license M 3.21 3.37 3.47 3.36 3.34
after earning a degree in an SD 57 .58 48 Sl 47
educational field
Holds a teaching license, M 3.15 3.38 3.44 3.38 3.34
but did not earn an degree ~ SD .56 55 43 47 43

in an educational field
Note. AID: Accommodating Individual Differences Self-Efficacy; MLR: Managing Learning
Routine Self-Efficacy; CC: Maintaining a Positive Classroom Climate Self-Efficacy; MFL:
Monitoring and Feedback for Learning Self-Efficacy; and OSE: Overall Self-Efficacy.
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Table J31
ANOVA for Overall Teacher Self-Efficacy Means Based on Licensure Process of PLTW
Teachers

Sum of Mean

Squares df Square F p
Between Groups 2.51 3 .84 3.87 .009**
Within Groups 247.72 1145 22
Total 250.23 1148

Note. **Significance at the p<.05 level.

Table J32
ANOVA for (Monitoring and Feedback for Learning) Teacher Self-Efficacy Means Based on
Licensure Process of PLTW Teachers

Sum of Mean

Squares df Square F p
Between Groups 2.03 3 .68 2,75 .042%**
Within Groups 281.88 1145 25
Total 28391 1148

Note. **Significance at the p<.05 level.

Table J33

ANOVA for (Maintaining a Positive Classroom Climate) Teacher Self-Efficacy Means Based
Licensure Process of PLTW Teachers

Sum of Mean

Squares df Square F p
Between Groups 2.45 3 .82 3.70 .011**
Within Groups 252.87 1145 22
Total 255.32 1148

Note. **Significance at the p<.05 level.

Table J34
ANOVA for (Managing Learning Routine) Teacher Self-Efficacy Means Based Licensure
Process of PLTW Teachers

Sum of Mean

Squares df Square F P
Between Groups 1.90 3 .64 1.96 .119**
Within Groups 372.34 1145 33
Total 374.25 1148

Note. **Significance at the p<.05 level.
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Table J35
ANOVA for (Accommodating Individual Differences) Teacher Self-Efficacy Means Based
Licensure Process of PLTW Teachers
Sum of Mean
Squares df Square F p
Between Groups 5.58 3 1.86 5.85 .001**
Within Groups 364.15 1145 32
Total 369.74 1148
Note. **Significance at the p<.05 level.
Table J36
Frequency Distribution Based on Post-Secondary Degrees Completed
Post-Secondary Degrees Completed N %
Math Education
Bachelor’s Degree 92 4.32
Master’s Degree 37 1.74
PhD. Degree 1 0.05
Science Education
Bachelor’s Degree 91 4.27
Master’s Degree 60 2.82
PhD. Degree 0 0.00
Technology Education
Bachelor’s Degree 413 19.39
Master’s Degree 194 9.11
PhD. Degree 1 0.05
PhD. Degree 2 0.09
Engineering Education
Bachelor’s Degree 51 2.39
Master’s Degree 13 0.61
Math Non-Education
Bachelor’s Degree 34 1.60
Master’s Degree 13 0.61
PhD. Degree 1 0.05
Science Non-Education
Bachelor’s Degree 91 4.27
Master’s Degree 20 0.94
PhD. Degree 1 0.05
Engineering
Bachelor’s Degree 166 7.79
Master’s Degree 42 1.97
PhD. Degree 4 0.19
(Continued)
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Table J36 Continued

Post-Secondary Degrees Completed N %
Education
Bachelor’s Degree 133 6.24
Master’s Degree 279 13.10
PhD. Degree 4 0.19
Other
Bachelor’s Degree 232 10.89
Master’s Degree 149 7.00
PhD. Degree 6 0.28
Total Degrees Awarded 2130
Number of Respondents 1134 100.00
Number of Non-Respondents 23
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Table J37
Teacher Self-Efficacy Means Based on Completed Bachelor Degrees
Bachelor’s Degree AID MLR CC MFL OAS
Math Education M 3.20 3.38 3.47 3.42 3.37
SD .55 .55 46 43 42
N 92 92 92 92 92
Science Education M 3.15 3.38 3.42 3.38 3.32
SD .60 .58 A48 49 A48
N 90 90 90 90 90
Technology Education M 3.20 3.37 3.48 3.35 3.34
SD 57 .58 .50 52 49
N 410 410 410 410 410
Engineering Education M 3.29 3.39 3.47 3.38 3.38
SD .63 54 47 .50 .50
N 50 50 50 50 50
Math Non-Education M 3.13 3.32 3.39 3.39 3.31
SD .60 .61 .50 A48 47
N 33 33 33 33 33
Science Non-Education M 3.29 3.46 3.50 3.42 3.41
SD 57 .61 47 .50 A48
N 90 90 90 90 90
Engineering M 3.08 3.31 3.38 3.33 3.28
SD .56 .55 44 .50 44
N 163 163 163 163 163
Education M 3.29 3.43 3.50 3.39 3.39
SD .55 .56 48 .53 49
N 133 133 133 133 133
Other M 3.23 3.34 3.46 3.38 3.35
SD .56 .55 44 A48 45
N 231 231 231 231 231

Note. AID: Accommodating Individual Differences Self-Efficacy; MLR: Managing Learning
Routine Self-Efficacy; CC: Maintaining a Positive Classroom Climate Self-Efficacy; MFL:
Monitoring and Feedback for Learning Self-Efficacy; and OSE: Overall Self-Efficacy.

Table J38
ANOVA for Overall Teacher Self-Efficacy Means Based on Completed Bachelor Degrees
Sum of Mean
Squares df Square F P
Between Groups 2.01 7 .29 1.32 .236**
Within Groups 249.75 1149 22
Total 251.77 1156

Note. **Significance at the p<.05 level.
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Table J39
Teacher Self-Efficacy Means Based on Completed Master’s Degrees
Master’s Degree AID MLR CC MFL OAS
Math Education M 3.25 3.45 3.51 3.43 3.40
SD .60 49 .39 42 .39
N 37 37 37 37 37
Science Education M 3.25 3.39 3.45 3.40 3.36
SD 48 .50 38 46 .39
N 60 60 60 60 60
Technology Education M 3.22 3.35 3.48 3.35 3.35
SD 57 .58 49 54 .50
N 192 192 192 192 192
Engineering Education M 3.16 3.28 3.25 3.21 3.18
SD .59 .56 49 .52 49
N 13 13 13 13 13
Math Non-Education M 3.48 3.69 3.68 3.65 3.61
SD 40 37 33 34 34
N 13 13 13 13 13
Science Non-Education M 3.15 3.28 3.28 3.28 3.22
SD A48 .64 .55 48 49
N 20 20 20 20 20
Engineering M 3.12 3.50 3.47 3.45 3.36
SD .61 A48 37 46 43
N 41 41 41 41 41
Education M 3.28 3.44 3.51 3.43 3.40
SD .58 57 47 .50 A48
N 277 277 277 277 277
Other M 3.23 3.47 3.56 341 3.40
SD .60 .56 46 A48 46
N 148 148 148 148 148

Note. AID: Accommodating Individual Differences Self-Efficacy; MLR: Managing Learning
Routine Self-Efficacy; CC: Maintaining a Positive Classroom Climate Self-Efficacy; MFL:
Monitoring and Feedback for Learning Self-Efficacy; and OSE: Overall Self-Efficacy.
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Table J40
ANOVA for Overall Teacher Self-Efficacy Means Based on Based on Completed Master’s
Degrees

Sum of Mean

Squares df Square F p
Between Groups 4.33 8 .54 2.51  .011**
Within Groups 247.44 1148 22
Total 251.77 1156

Note. **Significance at the p<.05 level.

Table J41
Teacher Self-Efficacy Means Based on PLTW Teacher with a Bachelor’s Degree and a
Completed Master’s Degree in Education

Bachelor’s Degree AID MLR CC MFL OAS
Math Education M 3.19 3.40 3.53 3.49 3.41
SD .55 .55 44 41 42
N 27 27 27 27 27
Science Education M 3.37 3.67 3.66 3.61 3.54
SD .59 49 .36 38 .39
N 25 25 25 25 25
Technology Education M 3.32 3.44 3.54 3.42 3.42
SD .61 .60 52 .54 52
N 104 104 104 104 104
Engineering Education M 3.39 3.40 3.50 342 3.43
SD .50 41 41 41 41
N 10 10 10 10 10
Math Non-Education M 2.86 3.39 3.43 3.35 3.19
SD 81 .53 .50 .36 49
N 6 6 6 6 6
Science Non-Education M 3.25 3.28 3.43 3.40 3.36
SD 71 77 .60 .58 .60
N 27 27 27 27 27
Engineering M 3.34 3.46 3.49 3.44 3.43
SD .56 .53 A48 .53 S1
N 31 31 31 31 31
Education M 3.37 3.59 3.61 3.40 3.44
SD 49 45 38 46 43
N 33 33 33 33 33
Other M 3.28 3.40 3.49 3.45 3.41
SD .60 .56 .50 .55 .50
N 57 57 57 57 57
(Continued)
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Table J41 Continued

Bachelor’s Degree AID MLR CcC MFL OAS

Math Education M 3.19 3.40 3.53 3.49 3.41
SD .55 .55 44 41 42
N 27 27 27 27 27

Note. AID: Accommodating Individual Differences Self-Efficacy; MLR: Managing Learning
Routine Self-Efficacy; CC: Maintaining a Positive Classroom Climate Self-Efficacy; MFL:
Monitoring and Feedback for Learning Self-Efficacy; and OSE: Overall Self-Efficacy.

Table J42
ANOVA for Overall Teacher Self-Efficacy Means Based on Bachelor’s Degree and a Completed
Master’s Degree in Education

Sum of Mean

Squares df Square F p
Between Groups 1.23 5 25 1.07 .377**
Within Groups 62.54 273 23
Total 63.77 278

Note. **Significance at the p<.05 level.

Table J43
Teacher Self-Efficacy Means Based on PLTW Teacher with a Bachelor’s Degree and a
Completed Master’s Degree in Technology Education

Bachelor’s Degree AID MLR CC MFL OAS
Math Education M 3.39 3.57 3.60 3.46 3.50
SD 46 .57 .50 Sl 46
N 7 7 7 7 7
Science Education M 2.75 3.17 3.15 3.08 3.05
SD 1.31 1.45 1.44 1.42 1.38
N 4 4 4 4 4
Technology Education M 3.23 3.38 3.51 3.35 3.36
SD 57 .57 47 .52 49
N 108 108 108 108 108
Engineering Education M 3.37 3.48 3.60 3.33 3.37
SD .67 .63 43 .54 57
N 7 7 7 7 7
Math Non-Education M 3.38 3.33 3.77 3.74 3.66
SD .58 .67 21 45 .39
N 3 3 3 3 3
Science Non-Education M 3.14 3.33 3.38 3.19 3.23
SD .61 47 45 .55 Sl
N 4 4 4 4 4
(Continued)
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Table J43 Continued
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Bachelor’s Degree AID MLR CcC MFL OAS
Engineering M 3.12 3.03 3.19 3.18 3.17
SD .59 .67 49 .60 52
N 12 12 12 12 12
Education M 3.37 3.39 3.51 3.38 3.42
SD .50 46 40 47 44
N 24 24 24 24 24
Other M 3.20 3.37 3.53 3.37 3.35
SD 51 A48 35 44 40
N 35 35 35 35 35

Note. AID: Accommodating Individual Differences Self-Efficacy; MLR: Managing Learning
Routine Self-Efficacy; CC: Maintaining a Positive Classroom Climate Self-Efficacy; MFL:
Monitoring and Feedback for Learning Self-Efficacy; and OSE: Overall Self-Efficacy.

Table J44

ANOVA for Overall Teacher Self-Efficacy Means Based on Bachelor’s Degree and a Completed
Master’s Degree in Technology Education

Sum of Mean

Squares df Square F p
Between Groups .61 .694%*
Within Groups 47.44
Total 48.21

Note. **Significance at the p<.05 level.

Table J45
Frequency Distribution Based Post-Secondary Degrees in Progress
Post-Secondary Degrees in Progress N %
Math Education
Bachelor’s Degree 4 1.40
Master’s Degree 8 2.81
PhD. Degree 1 0.35
Science Education
Bachelor’s Degree 3 1.05
Master’s Degree 16 5.61
PhD. Degree 3 1.05
Technology Education
Bachelor’s Degree 13 4.56
Master’s Degree 43 15.09
PhD. Degree 8 2.81
Engineering Education
Bachelor’s Degree 12 4.21
Master’s Degree 12 4.21
PhD. Degree 0 0.00
(Continued)
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Table J45 Continued
Post-Secondary Degrees in Progress N %
Math Non-Education
Bachelor’s Degree 0.70
Master’s Degree 0.00
PhD. Degree 0 0.00
Science Non-Education

(el \S]

Bachelor’s Degree 3 1.05
Master’s Degree 2 0.70
PhD. Degree 3 1.05
Engineering
Bachelor’s Degree 11 3.86
Master’s Degree 5 1.75
PhD. Degree 2 0.70
Education
Bachelor’s Degree 7 2.46
Master’s Degree 47 16.49
PhD. Degree 15 5.26
Other
Bachelor’s Degree 17 5.96
Master’s Degree 38 13.33
PhD. Degree 10 3.51
Total Degrees in Progress 285
Number of Respondents 248
Number of Non-Respondents 909
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Table J46
Frequency Distribution Based on Teaching Endorsement
Teaching Endorsement by Grade Level N %
Math Education
K-5 73 2.19
6-8 216 6.47
9-12 265 7.94
Science Education
K-5 72 2.16
6-8 199 5.96
9-12 237 7.10
Technology Education
K-5 276 8.27
6-8 538 16.12
9-12 671 20.11
STEM Education
K-5 23 0.69
6-8 93 2.79
9-12 155 4.64
Other
K-5 106 3.18
6-8 178 5.33
9-12 235 7.04
Total Endorsements 3337
Number of Respondents 1157
Number of Non-Respondents 0
Table J47
Teacher Self-Efficacy Means Based on Teaching Endorsements (n = 1157)
Endorsements AID MLR CC MFL OAS
Math Education M 3.32 3.46 3.55 3.48 3.46
K-5 SD .54 Sl .38 44 41
Math Education M 3.18 3.37 3.45 3.40 3.34
6-8 SD .55 .52 43 45 43
Math Education M 3.14 3.37 3.43 3.39 3.33
9-12 SD .58 .56 A48 49 47
Science Education M 3.33 3.48 3.53 3.47 3.44
K-5 SD Sl .50 .38 43 40
Science Education M 3.25 3.44 3.49 3.43 3.39
6-8 SD .54 53 42 45 43
Science Education M 3.18 3.36 341 3.37 3.32
9-12 SD .59 .61 49 .52 49
Technology Education M 3.25 3.40 3.52 3.39 3.39
K-5 SD .56 .54 45 .50 46
(Continued)
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Table J47 Continued
Endorsements AID MLR CcC MFL OAS
Technology Education M 3.24 3.40 3.50 3.38 3.37
6-8 SD .55 .54 44 48 45
Technology Education M 3.23 3.40 3.50 3.38 3.37
9-12 SD .56 .55 46 49 46
STEM Education M 3.47 3.59 3.61 3.48 3.51
K-5 SD .50 A48 45 49 45
STEM Education M 3.35 3.50 3.52 3.44 343
6-8 SD .53 A48 43 47 44
STEM Education M 3.21 3.38 3.44 3.36 3.35
9-12 SD .60 .59 .55 .55 52
Other Education M 3.34 3.44 3.52 3.44 342
K-5 SD 51 .53 43 43 41
Other Education M 3.26 3.38 3.48 3.38 3.37
6-8 SD .50 52 42 45 41
Other Education M 3.24 3.37 3.48 3.36 3.36
9-12 SD 52 52 42 47 42

Note. AID: Accommodating Individual Differences Self-Efficacy; MLR: Managing Learning
Routine Self-Efficacy; CC: Maintaining a Positive Classroom Climate Self-Efficacy; MFL:
Monitoring and Feedback for Learning Self-Efficacy; and OSE: Overall Self-Efficacy.

Table J48

Frequency Distribution Based on Post-Secondary Hours Completed

Hours Completed N %

Mathematics
0 431 40.62
1-3 53 5.00
4-6 114 10.74
7-9 65 6.13
10-12 94 8.86
13-15 41 3.86
16-18 52 4.90
19-21 28 2.64
22-24 24 2.26
>24 159 14.99

(Continued)
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Table J48 Continued

Hours Completed N %
Math Education
0 809 76.25
1-3 54 5.09
4-6 47 4.43
7-9 21 1.98
10-12 33 311
13-15 16 1.51
16-18 15 1.41
19-21 9 0.85
22-24 7 0.66
>24 50 4.71
Science
0 487 45.90
1-3 34 3.20
4-6 63 5.94
7-9 73 6.88
10-12 86 8.11
13-15 39 3.68
16-18 52 4.90
19-21 19 1.79
22-24 24 2.26
Science Education
0 820 77.29
1-3 38 3.58
4-6 49 4.62
7-9 18 1.70
10-12 37 3.49
13-15 21 1.98
16-18 19 1.79
19-21 7 0.66
22-24 6 0.57
(Continued)
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Table J48 Continued

Hours Completed N %
Technology
0 501 47.22
1-3 55 5.18
4-6 78 7.35
7-9 35 3.30
10-12 77 7.26
13-15 34 3.20
16-18 33 3.11
19-21 22 2.07
22-24 15 1.41
>24 211 19.89
Technology Education
0 471 44.39
1-3 57 5.37
4-6 65 6.13
7-9 32 3.02
10-12 52 4.90
13-15 14 1.32
16-18 26 2.45
19-21 25 2.36
22-24 20 1.89
>24 299 28.18
Engineering
0 528 49.76
1-3 70 6.60
4-6 88 8.29
7-9 36 3.39
10-12 68 6.41
13-15 25 2.36
16-18 25 2.36
19-21 13 1.23
22-24 13 1.23
>24 195 18.38
(Continued)
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Table J48 Continued

Hours Completed N %

Vocational T&I Education
0 746 70.31
1-3 32 3.02
4-6 38 3.58
7-9 27 2.54
10-12 33 3.11
13-15 15 1.41
16-18 26 2.45
19-21 8 0.75
22-24 14 1.32
>24 122 11.50

Curriculum and Instruction
0 417 39.30
1-3 37 3.49
4-6 92 8.67
7-9 56 5.28
10-12 96 9.05
13-15 45 4.24
16-18 41 3.86
19-21 29 2.73
22-24 36 3.39
>24 212 19.98
Number of Respondents 1061
Number of Non-Respondents 96
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Table J49
Teacher Self-Efficacy Means Based on Post-Secondary Math Credits Hours (n = 672)
Credit Hours AID MLR CCM MFL OSE
0 M 3.11 3.20 3.31 3.20 3.20
SD 75 78 1 .69 .68
1-3 M 3.20 3.41 3.45 3.35 3.33
SD .56 .56 45 Sl 47
4-6 M 3.17 3.37 3.44 3.33 3.31
SD 57 .56 48 54 49
7-9 M 3.20 3.30 3.45 3.33 3.33
SD .54 .61 Sl 46 45
10-12 M 3.18 3.33 3.43 3.35 3.32
SD 57 .61 48 .50 47
13-15 M 3.29 3.48 3.58 3.47 3.45
SD .50 52 .38 43 .39
16-18 M 3.31 3.53 3.57 3.47 3.45
SD 57 48 40 45 44
19-21 M 3.16 3.18 3.32 3.20 3.23
SD 38 47 .38 43 .36
22-24 M 3.08 3.29 3.45 3.41 3.32
SD .63 .64 49 Sl 48
More than M 3.21 3.43 3.48 3.44 3.38
24 SD .58 .53 44 46 44

Note. AID: Accommodating Individual Differences Self-Efficacy; MLR: Managing Learning
Routine Self-Efficacy; CC: Maintaining a Positive Classroom Climate Self-Efficacy; MFL:
Monitoring and Feedback for Learning Self-Efficacy; and OSE: Overall Self-Efficacy.

Table J50
ANOVA for Overall Teacher Self-Efficacy Means Based on Post-Secondary Math Credits Hours
Sum of Mean
Squares df Square F p
Between Groups 2.73 9 .30 1.36  .202%*
Within Groups 147.25 662 22
Total 14998 671

Note. **Significance at the p<.05 level.
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Table J51
Teacher Self-Efficacy Means Based on Post-Secondary Math Education Credits Hours (n = 381)
Credit Hours AID MLT CC MFL OAS
0 M 3.20 3.36 3.45 3.34 3.32
SD .61 .64 52 54 52
1-3 M 3.21 3.40 3.44 3.34 3.33
SD .58 .60 47 52 A48
4-6 M 3.16 3.40 3.47 3.37 3.34
SD .63 .63 46 .50 47
7-9 M 3.28 3.48 3.47 3.46 3.40
SD 45 43 37 44 .36
10-12 M 3.09 3.17 3.28 3.18 3.18
SD .66 .76 .68 .63 .63
13-15 M 3.25 3.54 3.59 3.56 3.47
SD .53 47 40 45 .39
16-18 M 3.20 3.40 3.50 3.47 3.41
SD .60 52 42 42 43
19-21 M 3.40 3.59 3.52 3.46 3.45
SD .62 43 45 37 35
22-24 M 3.47 3.43 3.46 3.48 3.48
SD A48 .63 54 .69 .53
More than M 3.29 3.41 3.52 3.48 3.44
24 SD .56 .50 41 42 42

Note. AID: Accommodating Individual Differences Self-Efficacy; MLR: Managing Learning
Routine Self-Efficacy; CC: Maintaining a Positive Classroom Climate Self-Efficacy; MFL:
Monitoring and Feedback for Learning Self-Efficacy; and OSE: Overall Self-Efficacy.

Table J52
ANOVA for Overall Teacher Self-Efficacy Means Based on Post-Secondary Math Education
Credits Hours

Sum of Mean

Squares df Square F p
Between Groups 2.024 9 23 95  485%*
Within Groups 88.158 371 24
Total 90.181 380

Note. **Significance at the p<.05 level.
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Table J53
Teacher Self-Efficacy Means Based on Post-Secondary Science Credits Hours (n = 619)
Credit Hours AID MLT CC MFL OAS
0 M 3.15 3.27 3.34 3.27 3.24
SD .68 1 .63 .61 .60
1-3 M 3.29 3.39 3.52 3.44 3.42
SD .70 .62 .54 .60 57
4-6 M 3.19 3.35 3.46 3.33 3.32
SD .54 .54 49 54 49
7-9 M 3.08 3.27 3.40 3.30 3.26
SD .62 .60 Sl .50 A48
10-12 M 3.32 3.43 3.56 3.48 3.46
SD Sl .58 43 44 42
13-15 M 3.35 3.48 3.58 3.50 3.46
SD 54 44 37 46 41
16-18 M 3.13 3.35 3.45 3.33 3.31
SD .58 .62 .53 .56 Sl
19-21 M 3.04 3.33 3.37 3.18 3.19
SD .65 48 43 48 Sl
22-24 M 3.09 3.44 3.43 3.33 3.27
SD .55 49 37 44 .39
More than M 3.25 3.42 3.45 3.41 3.37
24 SD .56 57 44 47 45
Total M 3.21 3.38 3.46 3.38 3.35
SD .58 .58 48 Sl 48

Note. AID: Accommodating Individual Differences Self-Efficacy; MLR: Managing Learning
Routine Self-Efficacy; CC: Maintaining a Positive Classroom Climate Self-Efficacy; MFL:
Monitoring and Feedback for Learning Self-Efficacy; and OSE: Overall Self-Efficacy.

Table J54
ANOVA for Overall Teacher Self-Efficacy Means Based on Post-Secondary Science Credits
Hours

Sum of Mean

Squares df Square F p
Between Groups 3.73 9 42 1.84 .059**
Within Groups 137.48 609 23
Total 141.21 618

Note. **Significance at the p<.05 level.
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Table J55
Teacher Self-Efficacy Means Based on Post-Secondary Science Education Credits Hours
(n=357)
Credit Hours AID MLT CC MFL OAS
0 M 3.17 3.34 3.44 3.31 3.30
SD .61 .62 .52 .52 .50
1-3 M 3.34 3.38 3.48 3.38 3.39
SD 48 .63 46 47 42
4-6 M 3.13 3.41 3.46 3.36 3.33
SD Sl .56 .39 44 40
7-9 M 3.19 3.65 3.54 3.56 3.42
SD .68 37 .39 41 44
10-12 M 3.37 3.50 3.52 3.47 3.46
SD .55 A48 46 Sl A48
13-15 M 3.37 3.37 3.52 3.46 3.43
SD .50 .55 45 44 42
16-18 M 3.13 3.46 3.48 3.33 3.31
SD 73 73 .68 .70 .67
19-21 M 3.37 3.52 3.53 3.40 3.41
SD 77 74 49 .57 .56
22-24 M 2.93 3.11 3.20 3.20 3.11
SD .55 .69 .39 .59 42
More than M 3.44 3.55 3.58 3.51 3.50
24 SD 48 .50 40 44 41

Note. AID: Accommodating Individual Differences Self-Efficacy; MLR: Managing Learning
Routine Self-Efficacy; CC: Maintaining a Positive Classroom Climate Self-Efficacy; MFL:
Monitoring and Feedback for Learning Self-Efficacy; and OSE: Overall Self-Efficacy.

Table J56
ANOVA for Overall Teacher Self-Efficacy Means Based on Post-Secondary Science Credits
Hours

Sum of Mean

Squares df Square F P
Between Groups 2.35 9 26 1.17  311%**
Within Groups 77.05 347 22
Total 79.39 356

Note. **Significance at the p<.05 level.
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Table J57
Teacher Self-Efficacy Means Based on Post-Secondary Technology Credits Hours (n = 604)
Credit Hours AID MLT CC MFL OAS
0 M 3.02 3.24 3.30 3.23 3.18
SD 72 .70 .63 .62 .61
1-3 M 3.31 3.44 3.56 3.43 3.44
SD .53 Sl 41 49 43
4-6 M 3.20 3.38 3.42 3.34 3.31
SD .56 .58 44 46 42
7-9 M 3.12 3.36 3.45 3.37 3.30
SD 42 .60 41 43 37
10-12 M 3.32 343 3.51 3.47 3.43
SD 49 .50 40 41 40
13-15 M 3.04 3.30 3.46 3.28 3.27
SD 44 57 48 54 45
16-18 M 3.26 3.41 3.51 3.36 3.39
SD .68 .69 .58 .63 .61
19-21 M 3.22 3.33 3.47 3.29 3.34
SD 57 .52 42 46 40
22-24 M 3.27 3.49 3.45 3.29 3.33
SD .36 45 41 .39 32
More than M 3.30 3.45 3.54 3.45 3.43
24 SD .59 .56 48 .53 .50

Note. AID: Accommodating Individual Differences Self-Efficacy; MLR: Managing Learning
Routine Self-Efficacy; CC: Maintaining a Positive Classroom Climate Self-Efficacy; MFL:
Monitoring and Feedback for Learning Self-Efficacy; and OSE: Overall Self-Efficacy.

Table J58
ANOVA for Overall Teacher Self-Efficacy Means Based on Post-Secondary Technology Credits
Hours

Sum of Mean

Squares df Square F p
Between Groups 3.72 9 41 1.86 .055%*
Within Groups 131.88 594 22
Total 135.61 603

Note. **Significance at the p<.05 level.
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Table J59
Teacher Self-Efficacy Means Based on Post-Secondary Technology Education Credits Hours
(n = 654)
Credit Hours AID MLT CC MFL OAS
0 M 3.11 3.28 3.37 3.31 3.26
SD 71 1 .59 .58 .58
1-3 M 3.20 3.43 3.49 3.34 3.33
SD 45 A48 41 41 .37
4-6 M 3.18 3.34 3.40 3.33 3.30
SD Sl .58 44 49 43
7-9 M 3.14 3.44 3.55 3.37 3.35
SD A7 47 35 42 .35
10-12 M 3.37 3.42 3.52 3.49 3.47
SD .50 .59 45 45 43
13-15 M 3.18 3.33 3.49 3.33 3.35
SD Sl Sl 46 45 41
16-18 M 3.08 3.23 3.33 3.16 3.20
SD .68 .68 .66 .61 .61
19-21 M 3.01 3.32 3.40 3.21 3.21
SD .49 53 37 47 .36
22-24 M 3.05 3.13 3.36 3.24 3.24
SD A7 53 Sl .62 Sl
More than 24 M 3.29 343 3.53 3.42 3.41
SD .56 .57 47 .50 48

Note. AID: Accommodating Individual Differences Self-Efficacy; MLR: Managing Learning
Routine Self-Efficacy; CC: Maintaining a Positive Classroom Climate Self-Efficacy; MFL:
Monitoring and Feedback for Learning Self-Efficacy; and OSE: Overall Self-Efficacy.

Table J60
ANOVA for Overall Teacher Self-Efficacy Means Based on Post-Secondary Technology
Education Credits Hours

Sum of

Squares df  Mean Square F p
Between Groups 3.72 9 41 1.89  .051**
Within Groups 141.02 644 22
Total 144.75 653

Note. **Significance at the p<.05 level.
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Table J61
Teacher Self-Efficacy Means Based on Post-Secondary Engineering Credits Hours (n = 618)
Credit Hours AID MLT CC MFL OAS
0 M 3.19 3.32 3.37 3.27 3.26
SD .59 .64 .53 .54 Sl
1-3 M 3.23 341 3.50 3.38 3.36
SD .49 52 43 45 40
4-6 M 3.24 3.45 3.52 3.48 341
SD .55 .53 43 43 42
7-9 M 3.02 3.29 3.40 3.27 3.23
SD .63 .59 54 .56 .54
10-12 M 3.32 3.46 3.52 3.49 3.44
SD .58 .58 52 .52 .50
13-15 M 3.26 3.37 3.50 3.35 3.38
SD .68 7 .66 .64 .64
16-18 M 3.25 3.45 3.49 3.33 3.37
SD Sl 44 40 44 42
19-21 M 3.00 3.10 3.33 3.22 3.17
SD 48 .63 40 .56 43
22-24 M 3.07 3.36 3.42 3.39 3.32
SD .76 .58 .50 .67 .57
More than 24 M 3.23 343 3.49 342 3.39
SD .57 .53 44 48 45

Note. AID: Accommodating Individual Differences Self-Efficacy; MLR: Managing Learning
Routine Self-Efficacy; CC: Maintaining a Positive Classroom Climate Self-Efficacy; MFL:
Monitoring and Feedback for Learning Self-Efficacy; and OSE: Overall Self-Efficacy.

Table J62
ANOVA for Overall Teacher Self-Efficacy Means Based on Post-Secondary Engineering Credits
Hours

Sum of

Squares df  Mean Square F p
Between Groups 2.86 9 32 142 .174%*
Within Groups 135.44 608 22
Total 138.30 617

Note. **Significance at the p<.05 level.
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Table J63
Teacher Self-Efficacy Means Based on Post-Secondary Vocational T&I Education Credits Hours
(n=437)
Credit Hours AID MLT CcC MFL OAS
0 M 3.19 3.34 341 3.35 3.31
SD .60 .63 .50 51 49
1-3 M 3.08 3.40 3.49 3.30 3.29
SD .64 .56 44 47 43
4-6 M 3.22 3.32 3.39 3.33 3.32
SD .59 .67 57 .60 .54
7-9 M 3.03 3.16 3.34 3.19 3.20
SD 43 46 34 37 32
10-12 M 3.20 3.46 3.59 3.51 3.46
SD .57 46 34 44 .38
13-15 M 3.10 3.31 3.41 3.27 3.25
SD .67 73 .70 7 1
16-18 M 3.28 3.36 3.47 3.28 3.35
SD 35 49 .39 42 .35
19-21 M 2.75 3.08 3.14 2.94 2.97
SD 28 43 40 .39 .19
22-24 M 3.38 3.57 3.60 3.52 3.51
SD 49 .56 45 44 41
More than 24 M 3.31 3.42 3.54 3.44 3.43
SD .60 .54 47 49 A48

Note. AID: Accommodating Individual Differences Self-Efficacy; MLR: Managing Learning
Routine Self-Efficacy; CC: Maintaining a Positive Classroom Climate Self-Efficacy; MFL:
Monitoring and Feedback for Learning Self-Efficacy; and OSE: Overall Self-Efficacy.

Table J64
ANOVA for Overall Teacher Self-Efficacy Means Based on Post-Secondary Vocational T&I
Education Credits Hours

Sum of

Squares df  Mean Square F p
Between Groups 3.89 9 43 1.99  .039**
Within Groups 92.86 427 21
Total 96.75 436

Note. **Significance at the p<.05 level.
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Table J65
Teacher Self-Efficacy Means Based on Post-Secondary Curriculum and Instruction Credits
Hours (n = 684)

Credit Hours AID MLT CcC MFL OAS
0 M 3.21 3.28 3.40 3.27 3.29
SD 71 .69 .61 .63 .62
1-3 M 3.08 3.21 3.37 3.31 3.27
SD 52 51 .39 42 38
4-6 M 3.23 3.42 3.47 3.39 3.35
SD 53 .60 A48 A48 45
7-9 M 3.11 3.20 3.27 3.25 3.19
SD .56 .62 .54 .54 S1
10-12 M 3.28 3.42 3.53 3.44 3.43
SD 52 .50 38 45 .40
13-15 M 3.23 3.50 3.51 3.45 3.40
SD .56 51 45 .50 A7
16-18 M 3.18 3.28 3.41 3.27 3.28
SD 54 .69 52 .58 49
19-21 M 3.10 3.44 3.46 3.31 3.28
SD .49 .50 44 48 45
22-24 M 3.10 3.35 3.46 3.33 3.30
SD .67 .67 .61 .63 .61
More than 24 M 3.33 3.50 3.57 3.50 3.46
SD 55 .50 .39 44 42

Note. AID: Accommodating Individual Differences Self-Efficacy; MLR: Managing Learning
Routine Self-Efficacy; CC: Maintaining a Positive Classroom Climate Self-Efficacy; MFL:
Monitoring and Feedback for Learning Self-Efficacy; and OSE: Overall Self-Efficacy.

Table J66
ANOVA for Overall Teacher Self-Efficacy Means Based on Post-Secondary Curriculum and
Instruction Credits Hours

Sum of

Squares df  Mean Square F p
Between Groups 5.33 9 .59 2.81  .003**
Within Groups 141.87 674 21
Total 147.20 683

Note. **Significance at the p<.05 level.
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Table J67
Frequency Distribution Based on Decision Maker to Teach PLTW (n = 1153)

Decision to Teach PLTW N %
Self 420 36.43
Department Head 113 9.80
Principal or Assistant Principal 331 28.71
Superintendent or Assistant 121 10.49
Superintendent
Area Supervisor 96 8.33
Other 72 6.24
Number of Respondents 1153
Number of Non-Respondents 4

Table J68

Teacher Self-Efficacy Means Based on Decision Maker to Teach PLTW (n = 1153)

Decision Maker AID MLT CC MFL OAS

Self M 3.21 3.41 3.50 3.38 3.37
SD 55 54 43 49 45

DH M 3.23 3.36 3.45 3.39 3.35
SD .62 58 Sl 54 53

PA M 3.15 3.32 3.42 3.34 3.31
SD 57 .59 49 .50 47

SA M 3.20 3.40 3.47 3.39 3.36
SD 55 52 40 44 41

AS M 3.24 3.38 3.45 3.35 3.34
SD .50 53 44 45 41

Other M 3.10 3.26 3.34 3.29 3.25
SD 58 .66 58 Sl Sl

Note. AID: Accommodating Individual Differences Self-Efficacy; MLR: Managing Learning
Routine Self-Efficacy; CC: Maintaining a Positive Classroom Climate Self-Efficacy; MFL:
Monitoring and Feedback for Learning Self-Efficacy; and OSE: Overall Self-Efficacy. DH:
Department Head; PA: Principal or Assistant Principal; SA: Superintendent or Assistant
Superintendent; and AS: Area Supervisor.

Table J69
ANOVA for Overall Teacher Self-Efficacy Means Based on Decision Maker to Teach PLTW
Sum of
Squares df  Mean Square F p
Between Groups 1.44 5 .29 1.35  .240**
Within Groups 24414 1147 21
Total 24558 1152

Note. **Significance at the p<.05 level.
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Table J70
Frequency Distribution Based on Non-PLTW Teaching Experience
Years Subjects Taught N %
Subject
Mathematics 490 42.57
0 661 57.43
1-5 276 23.98
6-10 109 9.47
11-15 53 4.60
16-20 23 2.00
21-25 14 1.22
26-30 10 0.87
31-35 3 0.26
36-40 0 0
>4() 2 0.17
Science 446 38.75
0 705 61.25
1-5 234 20.33
6-10 81 7.04
11-15 60 5.21
16-20 33 2.87
21-25 23 2.00
26-30 7 0.61
31-35 4 0.35
36-40 3 0.26
>40 1 0.09
Technology Education 761 66.11
0 390 33.88
1-5 242 21.03
6-10 153 13.29
11-15 128 11.12
16-20 78 6.78
21-25 72 6.26
26-30 40 3.48
31-35 28 2.43
36-40 17 1.48
>4() 3 0.26
(Continued)
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Table J70 Continued

Years Subjects Taught N %

Engineering other than PLTW 331 28.76
0 820 71.24
1-5 261 22.68
6-10 38 3.30
11-15 17 1.48
16-20 6 0.52
21-25 5 0.43
26-30 3 0.26
31-35 1 0.09
36-40 0 0
>40 0 0

Vocational T&I Education 418 36.32
0 733 63.68
1-5 242 21.03
6-10 56 4.87
11-15 36 3.13
16-20 27 2.35
21-25 27 2.35
26-30 13 1.13
31-35 9 0.78
36-40 7 0.61
>40 1 0.09
Number of Respondents 1151
Number of Non-Respondents 6
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Table J71
Teacher Self-Efficacy Means Based on Years Mathematics Classes have been Taught (n = 490)
Years AID MLT CC MFL OAS
1-5 M 3.14 3.34 341 3.34 3.30
SD .56 .59 48 49 46
6-10 M 3.15 3.38 3.42 3.35 3.30
SD .57 .53 43 46 43
11-15 M 3.23 341 3.49 3.44 3.39
SD 51 .56 46 47 44
16-20 M 3.19 3.54 3.53 3.44 3.37
SD .67 .58 48 Sl .52
21-25 M 3.40 3.48 3.55 3.55 3.49
SD .50 .62 49 42 44
26-30 M 341 3.50 3.62 3.51 3.51
SD .35 42 34 .37 34
31-35 M 2.62 2.78 3.07 3.11 2.98
SD 1.21 1.17 81 .84 91
>40 M 2.57 3.33 3.50 3.44 3.24
SD .81 .00 28 47 .52

Note. AID: Accommodating Individual Differences Self-Efficacy; MLR: Managing Learning
Routine Self-Efficacy; CC: Maintaining a Positive Classroom Climate Self-Efficacy; MFL:
Monitoring and Feedback for Learning Self-Efficacy; and OSE: Overall Self-Efficacy.

Table J72
ANOVA for Overall Teacher Self-Efficacy Means Based on Years Mathematics Classes have
been Taught

Sum of

Squares df  Mean Square F p
Between Groups 9.73 31 31 1.56  .030**
Within Groups 92.32 458 .20
Total 102.05 489

Note. **Significance at the p<.05 level.
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Table J73
Teacher Self-Efficacy Means Based on Years Science Classes have been Taught (n = 446)
Years AID MLT CC MFL OAS
1-5 M 3.10 3.30 3.40 3.31 3.27
SD 0.53 0.59 0.47 0.47 0.44
6-10 M 3.23 3.40 3.45 3.39 3.36
SD 0.61 0.65 0.52 0.57 0.53
11-15 M 3.22 341 3.47 3.44 3.38
SD 0.61 0.60 0.52 0.53 0.50
16-20 M 3.49 3.56 3.56 3.52 3.50
SD 0.52 0.56 0.43 0.47 0.43
21-25 M 3.30 3.49 3.49 345 341
SD 0.54 0.46 0.40 0.46 0.44
26-30 M 343 3.67 3.49 3.52 342
SD 0.56 0.47 0.42 0.54 0.48
31-35 M 3.11 3.25 3.35 3.39 3.31
SD 0.77 0.57 0.54 0.48 0.55
36-40 M 2.48 3.11 3.10 3.00 2.87
SD 0.44 0.38 0.20 0.11 0.13
>40 M 3.00 3.00 3.00 3.56 3.19
SD - - - -

Note. AID: Accommodating Individual Differences Self-E

fficacy; MLR: Managing Learning

Routine Self-Efficacy; CC: Maintaining a Positive Classroom Climate Self-Efficacy; MFL:
Monitoring and Feedback for Learning Self-Efficacy; and OSE: Overall Self-Efficacy.

Table J74
ANOVA for Overall Teacher Self-Efficacy Means Based on Years Science Classes have been
Taught
Sum of
Squares Mean Square F
Between Groups 8.63 25 1.13
Within Groups 89.42 22
Total 98.05

Note. **Significance at the p<.05 level.
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Table J75
Teacher Self-Efficacy Means Based on Years Technology Education Classes have been Taught
(n=761)
Years AID MLT CC MFL OAS
1-5 M 3.12 3.31 3.38 3.31 3.28
SD .59 .59 .50 49 47
6-10 M 3.22 3.40 3.47 3.36 3.35
SD .59 .56 49 .52 49
11-15 M 3.25 3.45 3.53 3.39 3.39
SD .58 .60 48 .54 49
16-20 M 3.21 3.37 3.47 3.37 3.36
SD .58 .55 49 Sl 48
21-25 M 3.18 341 3.53 3.37 3.35
SD Sl Sl 40 43 40
26-30 M 3.14 3.26 3.43 3.29 3.27
SD 57 .62 54 55 53
31-35 M 3.32 3.51 3.63 3.44 3.47
SD A48 42 31 41 .36
36-40 M 3.27 3.24 3.42 3.37 3.36
SD .68 .81 .70 72 .68
>40 M 3.48 3.56 3.63 3.52 3.54
SD .08 .38 .06 .36 18

Note. AID: Accommodating Individual Differences Self-Efficacy; MLR: Managing Learning
Routine Self-Efficacy; CC: Maintaining a Positive Classroom Climate Self-Efficacy; MFL:
Monitoring and Feedback for Learning Self-Efficacy; and OSE: Overall Self-Efficacy.

Table J76
ANOVA for Overall Teacher Self-Efficacy Means Based on Years Technology Education Classes
have been Taught

Sum of

Squares df  Mean Square F p
Between Groups 15.79 41 .39 1.75  .003**
Within Groups 158.57 719 22
Total 174.36 760

Note. **Significance at the p<.05 level.
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Table J77

148

Teacher Self-Efficacy Means Based on Years Engineering Classes (other than PLTW) have been
Taught (n = 331)

Years AID MLT CcC MFL OAS
1-5 M 3.13 3.34 3.40 3.31 3.28
SD 0.56 0.57 0.46 0.48 0.45
6-10 M 3.29 3.46 348 3.53 343
SD 0.51 0.52 0.38 0.36 0.36
11-15 M 3.30 3.51 3.54 3.49 345
SD 0.66 0.49 0.46 0.46 0.48
16-20 M 2.69 3.06 3.33 3.00 3.05
SD 0.51 0.33 0.36 0.10 0.21
21-25 M 3.37 3.27 348 3.47 3.39
SD 0.79 0.64 0.38 0.60 0.62
26-30 M 2.81 3.67 3.63 3.22 3.27
SD 0.46 0.58 0.47 0.62 0.49
31-35 M 4.00 4.00 4.00 4.00 4.00
SD - -

Note. AID: Accommodating |

ndividual Differences Self-Efficacy; MLR: Managing Learning

Routine Self-Efficacy; CC: Maintaining a Positive Classroom Climate Self-Efficacy; MFL:
Monitoring and Feedback for Learning Self-Efficacy; and OSE: Overall Self-Efficacy.

Table J78

ANOVA for Overall Teacher Self-Efficacy Means Based on Years Engineering Classes

(other than PLTW) have been Taught

Sum of

Squares Mean Square F
Between Groups 4.80 22 1.13
Within Groups 59.53 .19
Total 64.34

Note. **Significance at the p<.05 level.
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Table J79

149

Teacher Self-Efficacy Means Based on Years of Teaching Vocational T&I Education Classes

have been Taught (n = 761)

Years AID MLT CcC MFL OAS
1-5 M 3.13 3.32 3.40 3.32 3.29
SD 0.55 0.59 0.47 0.48 0.45
6-10 M 3.23 3.35 348 3.30 3.34
SD 0.58 0.55 0.49 0.54 0.49
11-15 M 3.21 3.37 341 3.36 3.32
SD 0.47 043 0.40 0.47 0.40
16-20 M 3.20 343 3.52 3.44 3.40
SD 0.74 0.69 0.55 0.58 0.55
21-25 M 3.49 3.68 3.71 3.65 3.61
SD 0.59 0.46 0.37 0.42 0.44
26-30 M 3.36 3.31 3.55 3.49 348
SD 0.34 0.60 0.48 0.28 0.34
31-35 M 3.60 3.59 3.71 3.64 3.66
SD 0.40 0.40 0.33 0.36 0.33
36-40 M 3.12 3.14 3.40 3.24 3.26
SD 0.50 0.42 043 0.40 043
>40 M 2.57 3.33 3.20 3.67 3.19
SD - - - - -

Note. AID: Accommodating Individual Differences Self-Efficacy; MLR: Managing Learning
Routine Self-Efficacy; CC: Maintaining a Positive Classroom Climate Self-Efficacy; MFL:
Monitoring and Feedback for Learning Self-Efficacy; and OSE: Overall Self-Efficacy.

Table J&O

ANOVA for Overall Teacher Self-Efficacy Means Based on Years of Teaching Vocational T&lI

Education Classes have been Taught

Sum of

Squares Mean Square F
Between Groups 11.96 .30 1.48
Within Groups 76.32 .20
Total 88.28

Note. **Significance at the p<.05 level.
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Table J81
Completion of Student Teaching
Student Teaching 1-4 years of experience N %
Yes 86 62.32%
No 52 37.68%
Number of Respondents 138
Number of Non-Respondents 3
Table J82
Teacher Self-Efficacy Means Based on Completion of Student Teaching
Answer AID MLT CC MFL OAS
Yes M 3.21 3.36 3.45 3.35 3.34
SD 57 .57 46 .50 47
No M 3.13 3.30 3.39 3.33 3.29
SD .57 .58 .49 Sl 48
Table J83
Student Teaching Under a PLTW Mentor
Student Teaching under a PLTW Mentor N %
Yes 19 13.77%
No 119 86.23%
Number of Respondents 138
Number of Non-Respondents 3
Table J84
Teacher Self-Efficacy Means Based on Student Teaching Under a PLTW Mentor
Answer AID MLT CC MFL OAS
Yes M 3.35 3.42 3.51 3.37 3.40
SD 55 .54 .50 .53 .50
No M 3.18 3.34 3.43 3.34 3.32
SD .57 .58 47 .50 47
Table J85
ANOVA for Overall Teacher Self-Efficacy Means Based on Student Teaching Under a PLTW
Mentor
Sum of
Squares df  Mean Square F p
Between Groups .26 1 .26 1.15  .284%**
Within Groups 167.65 741 23
Total 167.91 742

Note. **Significance at the p<.05 level.
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Table J86
Frequency Distribution Based on Grade Level of PLTW Courses
Grade level of PLTW Courses N %
5 4 0.12
6 111 3.20
7 197 5.67
8 246 7.09
9 635 18.29
10 752 21.66
11 778 22.41
12 749 21.57
Number of Respondents 1133
Number of Non-Respondents 23
Table J87
Teacher Self-Efficacy Means Based on Grade Level of PLTW Courses (n = 1133)
Grade Level AID MLT CC MFL OAS
5 M 3.00 3.42 3.25 3.31 3.23
SD .68 .79 93 72 1
6 M 3.33 3.49 3.54 3.44 3.42
SD .56 53 .39 45 43
7 M 3.29 343 3.50 3.38 3.38
SD 53 54 41 46 42
8 M 3.30 3.43 3.51 3.40 3.39
SD .52 53 40 45 42
9 M 3.16 3.34 3.44 3.34 3.32
SD .59 .60 Sl .53 .50
10 M 3.16 3.34 3.45 3.35 3.32
SD .59 .59 .50 52 49
11 M 3.17 3.36 3.45 3.35 3.33
SD 57 57 47 .50 47
12 M 3.17 3.36 3.45 3.35 3.33
SD 58 57 A48 S1 48

Note. AID: Accommodating Individual Differences Self-Efficacy; MLR: Managing Learning
Routine Self-Efficacy; CC: Maintaining a Positive Classroom Climate Self-Efficacy; MFL:
Monitoring and Feedback for Learning Self-Efficacy; and OSE: Overall Self-Efficacy.
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Table J88

Frequency Distribution Based on PLTW Teaching Experience

152

Years Subjects Taught N %
Subject
0 22 1.91
1-5 751 65.25
6-10 316 27.45
11-15 59 5.13
16-20 3 0.26
21-25 0 0
26-30 0 0
31-35 0 0
36-40 0 0
>40 0 0
Number of Respondents 1151
Number of Non-Respondents 6
Table J89
Teacher Self-Efficacy Means Based on Years PLTW Teaching Experience (n = 1151)
Years AID CC MFL OAS
1-5 M 3.15 3.42 3.32 3.30
SD 55 47 49 46
6-10 M 3.21 3.49 3.39 3.37
SD .60 49 Sl 49
11-15 M 3.45 3.67 3.58 3.57
SD .60 35 45 42
16-20 M 3.10 3.47 3.04 3.23
SD 30 25 .39 .30

Note. AID: Accommodating Individual Differences Self-Efficacy; MLR: Managing Learning
Routine Self-Efficacy; CC: Maintaining a Positive Classroom Climate Self-Efficacy; MFL:
Monitoring and Feedback for Learning Self-Efficacy; and OSE: Overall Self-Efficacy.

Table J90

ANOVA for Overall Teacher Self-Efficacy Means Based on Years PLTW Teaching Experience
Sum of
Squares df  Mean Square F

Between Groups 6.30 19 3.43

Within Groups 243.14 1133

Total 24940 1151

Note. **Significance at the p<.05 level.
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Table JO1
Frequency Distribution Based on Semesters that PLTW Courses had been Taught
Semesters Taught PLTW Courses N
PLTW: Gateway to Technology
1-3 103
4-6 92
7-9 29
10 or more 61
Total 285
PLTW: Intro to Engineering Design
1-3 154
4-6 208
7-9 71
10 or more 192
Total 532
PLTW: Principles to Engineering
1-3 149
4-6 157
7-9 57
10 or more 110
Total 473
PLTW: Digital Electronics
1-3 105
4-6 79
7-9 31
10 or more 56
Total 271
PLTW: Computer Integrated
Manufacturing
1-3 31
4-6 39
7-9 16
10 or more 40
Total 126

(Continued)
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Table J91 Continued

Semesters Taught PLTW Courses N
PLTW: Civil Engineering and Architecture
1-3 52
4-6 62
7-9 20
10 or more 33
Total 167
PLTW: Biotechnical Engineering
1-3 15
4-6 8
7-9
10 or more 2
Total 26
PLTW: Aerospace Engineering
1-3 24
4-6 21
7-9 4
10 or more 1
Total 50
PLTW: Engineering Design and
Development
1-3 62
4-6 47
7-9 14
10 or more 37
Total 160
Number of Respondents 1143
Number of Non-Respondents 14
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Table J92
Teacher Self-Efficacy Means Based on Semesters that PLTW Courses had been Taught
(n=1143)
Semesters AID MLT CC MFL OAS
Gateway to Technology
1-3 M 3.28 3.33 3.47 3.35 3.35
SD 51 .59 42 46 42
4-6 M 3.13 3.34 3.37 3.28 3.25
SD 49 .55 43 45 41
7-9 M 3.36 3.51 3.60 3.47 3.46
SD S1 43 34 38 .36
10 or more M 3.39 3.52 3.58 3.48 3.48
SD 57 44 37 44 42
Intro to Engineering Design
1-3 M 3.08 3.25 3.37 3.27 3.24
SD .56 .61 .50 52 A48
4-6 M 3.14 3.30 3.41 3.31 3.29
SD .58 .58 Sl 53 .50
7-9 M 3.19 3.38 3.51 3.38 3.35
SD .56 57 48 53 49
10 or more M 3.25 3.43 3.51 3.40 3.39
SD .61 .58 47 Sl 49
Principles to Engineering
1-3 M 3.10 3.32 3.42 3.32 3.29
SD 57 .56 47 49 45
4-6 M 3.15 3.28 3.41 3.31 3.31
SD .56 .59 48 52 A48
7-9 M 3.19 3.42 3.49 3.43 3.36
SD .52 49 41 44 41
10 or more M 3.23 3.39 3.50 3.39 3.37
SD .60 .61 .50 52 .50
Digital Electronics
1-3 M 3.08 3.31 3.45 3.32 3.28
SD .61 54 47 52 A48
4-6 M 3.16 3.32 3.42 3.31 3.30
SD .52 57 45 44 44
7-9 M 3.13 3.26 3.38 3.31 3.28
SD A48 .60 41 A7 .39
10 or more M 3.33 3.57 3.61 3.49 3.48
SD .57 47 40 44 42
(Continued)
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Table 192 Continued
Semesters AID MLT CC MFL OAS
Computer Integrated
Manufacturing
1-3 M 3.11 3.30 3.39 3.25 3.26
SD .67 73 .69 .70 .67
4-6 M 3.16 342 3.41 3.35 3.30
SD .60 53 52 A48 49
7-9 M 3.26 3.29 3.48 3.36 3.37
SD Sl 57 A7 40 41
10 or more M 3.40 3.50 3.64 3.47 3.51
SD .52 A7 33 40 37
Civil Engineering and Architecture
1-3 M 3.12 3.38 3.49 3.41 3.35
SD 49 52 42 44 40
4-6 M 3.15 3.38 3.46 3.34 3.33
SD .65 .55 45 .50 47
7-9 M 3.23 3.37 3.51 3.37 3.37
SD .61 74 .65 71 .63
10 or more M 3.32 3.47 3.57 3.46 3.46
SD .67 .62 57 .59 57
Biotechnical Engineering
1-3 M 3.29 3.42 3.46 3.39 3.38
SD .63 .64 43 57 49
4-6 M 3.27 3.50 3.50 3.43 3.39
SD .67 .56 48 .60 .59
7-9 M 4.00 3.67 3.90 4.00 3.97
SD
10 or more M 2.64 3.50 3.60 3.61 3.31
SD 1.52 24 28 24 52
Aerospace Engineering
1-3 M 3.10 3.26 3.40 3.34 3.29
SD .56 .61 A48 42 42
4-6 M 3.23 3.46 3.44 3.35 3.34
SD .53 52 46 45 45
7-9 M 3.29 3.25 3.68 3.47 3.49
SD .56 .50 22 45 35
10 or more M 3.29 3.00 3.10 3.33 3.26
SD - - - - -
(Continued)
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Table J92 Continued

Semesters AID MLT CC MFL OAS
Engineering Design and
Development
1-3 M 3.17 3.40 3.50 341 3.36
SD .59 52 45 A48 45
4-6 M 3.21 3.48 3.54 3.39 3.38
SD 49 .50 43 43 40
7-9 M 3.26 3.62 3.65 3.48 3.48
SD .62 43 32 43 39
10 or more M 3.42 3.46 3.58 3.49 3.52
SD .63 .56 46 Sl 47

Note. AID: Accommodating Individual Differences Self-Efficacy; MLR: Managing Learning
Routine Self-Efficacy; CC: Maintaining a Positive Classroom Climate Self-Efficacy; MFL:
Monitoring and Feedback for Learning Self-Efficacy; and OSE: Overall Self-Efficacy.

Table J93
ANOVA for Overall Teacher Self-Efficacy Means Based on Semesters that Gateway to
Technology had been Taught

Sum of

Squares df  Mean Square F p
Between Groups 3.42 3 1.14 543  .001**
Within Groups 112.15 534 21
Total 115.57 537

Note. **Significance at the p<.05 level.

Table J94
ANOVA for Overall Teacher Self-Efficacy Means Based on Semesters that Intro to Engineering
Design had been Taught

Sum of

Squares df  Mean Square F p
Between Groups 1.91 3 .64 2.84  .037**
Within Groups 173.79 776 22
Total 175.70 779

Note. **Significance at the p<.05 level.
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Table J95
ANOVA for Overall Teacher Self-Efficacy Means Based on Semesters that Principles to
Engineering had been Taught

Sum of

Squares df  Mean Square F p
Between Groups 1.23 3 410 1.869  .134**
Within Groups 142.57 649 220
Total 143.804 652

Note. **Significance at the p<.05 level.

Table J96
ANOVA for Overall Teacher Self-Efficacy Means Based on Semesters that Digital Electronics
had been Taught

Sum of

Squares df  Mean Square F p
Between Groups 1.83 3 .61 2.89  .035%*
Within Groups 107.07 507 21
Total 108.91 510

Note. **Significance at the p<.05 level.

Table J97
ANOVA for Overall Teacher Self-Efficacy Means Based on Semesters that Computer Integrated
Manufacturing had been Taught

Sum of

Squares df  Mean Square F p
Between Groups 2.17 3 72 3.03 .029**
Within Groups 94.89 398 24
Total 97.06 401

Note. **Significance at the p<.05 level.

Table J98
ANOVA for Overall Teacher Self-Efficacy Means Based on Semesters that Civil Engineering and
Architecture had been Taught

Sum of

Squares df  Mean Square F p
Between Groups 1.58 3 .53 2.19  .089**
Within Groups 106.24 441 24
Total 107.82 444

Note. **Significance at the p<.05 level.
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Table J99
ANOVA for Overall Teacher Self-Efficacy Means Based on Semesters that Biotechnical
Engineering had been Taught

Sum of

Squares df  Mean Square F p
Between Groups .65 3 22 .94 424%*
Within Groups 76.04 328 23
Total 76.69 331

Note. **Significance at the p<.05 level.

Table J100
ANOVA for Overall Teacher Self-Efficacy Means Based on Semesters that Aerospace
Engineering had been Taught

Sum of

Squares df  Mean Square F p
Between Groups 15 3 .05 27 .849%*
Within Groups 8.53 46 .19
Total 8.67 49

Note. **Significance at the p<.05 level.

Table 101
ANOVA for Overall Teacher Self-Efficacy Means Based on Semesters that Engineering Design
and Development had been Taught

Sum of

Squares df  Mean Square F p
Between Groups .68 3 23 1.21  310**
Within Groups 29.46 156 .19
Total 30.14 159

Note. **Significance at the p<.05 level.
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Table J102
Frequency Distribution Based on Sections of Classes Taught during 2010 Fall Semester
Sections Taught N
Middle School PLTW: Gateway to
Technology
0 882
1 33
2 57
3 36
4 33
5 28
>5 73
Middle School Mathematics Classes
0 1117
1 5
2 13
3 5
4 2
5 0
>5 0
Middle School Science Classes
0 1114
3
2 4
3 8
4 8
5 4
>5 1
Middle School Technology Education
Classes
0 1080
1 13
2 8
3 8
4 14
5 7
>5 12

(Continued)
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Table J102 Continued

Sections Taught N

Middle School Engineering (other than

PLTW) Classes
0 1133
1 3
2 3
3 0
4 0
5 0
>5 1

Other Middle School Classes
0 1111
1 16
2 7
3 1
4 2
5 2
>5 3

High School PLTW: Intro to Engineering

Design
0 607
1 183
2 192
3 97
4 42
5 15
>5 6

High School PLTW: Principles of

Engineering
0 779
1 225
2 99
3 28
4 9
5 0
>5 2

(Continued)
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Table J102 Continued

Sections Taught N

High School PLTW: Digital Electronics
0 954
1 140
2 41
3 4
4 0
5 3
>5 0

High School PLTW: Computer Integrated

Manufacturing
0 1053
1 70
2 15
3 1
4 2
5 0
>5 1

High School PLTW: Civil Engineering and

Architecture
0 1020
1 95
2 22
3 4
4 0
5 0
>5 1

High School PLTW: Biotechnical

Engineering
0 1123
1 12
2 3
3 2
4 1
5 1
>5 0

(Continued)
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Table J102 Continued

Sections Taught N

High School PLTW: Aerospace

Engineering
0 1103
1 29
2 7
3 0
4 0
5 0
>5 1

High School PLTW: Engineering Design
and Development

0 1034
1 91
2 12
3 2
4 1

5 0
>5 2

High School Mathematics Classes
0 1038
1 21
2 31
3 18
4 21
5 9
>5 4
High School Science Classes

0 1051
1 15
2 20
3 23
4 15
5 14
>5 4

(Continued)
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Table J102 Continued

Sections Taught N
High School Technology Education Classes
0 946
1 48
2 59
3 36
4 22
5 12
>5 19
High School Engineering (other than
PLTW) Classes
0 1095
1 22
2 15
3 3
4 4
5 1
>5 2
Other High School Classes
0 1062
1 24
2 32
3 8
4 7
5 3
>5 6
Number of Respondents 1140
Number of Non-Respondents 17
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Table J103
Teacher Self-Efficacy Means Based on Sections of Classes Taught during 2010 Fall Semester
(n=1140)
Sections AID MLT CC MFL OAS
Gateway to Technology
1 M 3.33 3.37 3.47 3.36 3.36
SD 53 61 41 A48 44
2 M 3.25 3.36 3.45 3.34 3.34
SD 49 .59 42 46 41
3 M 3.11 3.27 3.35 3.25 3.22
SD .61 57 46 47 48
4 M 3.20 3.39 3.46 3.38 3.33
SD 49 44 40 37 37
5 M 3.27 3.37 3.47 3.30 3.34
SD Sl 42 .36 .39 38
>5 M 3.42 3.55 3.59 3.53 3.51
SD .53 Sl .38 44 41
Middle School Mathematics
Classes
1 M 2.91 3.40 3.54 3.47 3.28
SD .79 43 42 43 A48
2 M 3.25 3.46 3.42 3.39 3.34
SD .59 48 .39 46 44
3 M 3.03 3.20 3.34 3.31 3.25
SD .67 .65 .50 Sl .53
4 M 3.29 4.00 3.90 3.89 3.71
SD 1.01 .00 .14 .16 41
5 M - - - - -
SD - - - - -
>5 M - - - - -
SD - - - - -
Middle School Science Classes
1 M 3.48 3.11 3.27 3.04 3.19
SD .50 .19 38 .65 .56
2 M 3.32 3.42 3.55 3.47 3.44
SD 74 57 34 Sl 45
3 M 3.04 3.21 3.36 3.35 3.26
SD .82 .69 52 57 .61
4 M 3.21 3.21 3.33 3.33 3.31
SD 42 .56 46 41 35
5 M 3.18 3.08 3.25 3.14 3.19
SD 32 17 .19 17 22
>5 M 3.14 4.00 3.80 3.44 3.45
SD - - - - -
(Continued)

www.manaraa.com



PLTW SECONDARY ENGINEERING EDUCATORS’ SELF EFFICACY 166
Table J103 Continued
Sections AID MLT CcC MFL OAS
Middle School Technology
Education Classes
1 M 3.04 3.33 3.27 3.20 3.16
SD .56 47 45 51 47
2 M 3.23 3.42 3.56 3.29 3.33
SD 47 .39 .26 35 31
3 M 3.43 3.50 3.46 3.50 3.41
SD .50 .50 44 42 44
4 M 3.19 3.26 3.41 3.21 3.25
SD 52 .53 .40 43 41
5 M 3.27 3.48 3.61 3.41 3.44
SD .70 .60 43 .39 32
>5 M 3.33 3.56 3.63 3.46 3.46
SD 47 .38 31 43 .39
Middle School Engineering
Education Classes
1 M 3.33 3.56 3.77 3.70 3.63
SD 1.15 77 .40 51 .63
2 M 3.05 3.00 2.97 3.07 2.90
SD .30 .67 49 23 .03
3 M 2.57 2.83 3.35 3.00 3.00
SD .20 24 21 .00 18
4 M - - - - -
SD - - - - -
5 M - - - - -
SD - - - - -
>5 M 4.00 4.00 4.00 3.89 3.97
SD - - - - -
Middle School Other Middle
School Classes
1 M 3.17 3.13 3.27 3.17 3.20
SD .58 .63 .50 41 41
2 M 3.59 3.67 3.76 3.67 3.66
SD 51 .38 .36 43 42
3 M 3.43 3.67 3.40 3.56 3.32
SD -
4 M 3. 36 3. 83 3. 65 3. 33 3.40
SD .30 24 .35 .16 25
5 M 3.29 2.83 3.25 3.11 3.24
SD .40 24 21 .16 .30
>5 M 3.29 3.22 3.43 3.22 3.29
SD 43 .38 .38 38 24
(Continued)
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Table J103 Continued
Sections AID MLT CC MFL OAS
High School PLTW: Intro to
Engineering Design
1 M 3.11 3.25 3.38 3.30 3.26
SD .56 .60 52 .54 49
2 M 3.17 3.33 3.45 3.31 3.32
SD .55 .56 44 A48 45
3 M 3.05 3.29 3.40 3.30 3.26
SD .62 .60 S1 51 .50
4 M 3.30 3.44 3.48 3.40 3.40
SD .68 .70 .66 72 .67
5 M 3.45 3.58 3.71 3.64 3.59
SD .50 .58 37 .30 34
>5 M 3.74 3.67 3.67 3.74 3.68
SD .39 42 36 38 .36
High School PLTW: Principles of
Engineering
1 M 3.11 3.28 3.40 3.29 3.27
SD .58 .59 A48 Sl 47
2 M 3.18 3.33 3.45 3.31 3.32
SD .61 .64 53 54 52
3 M 3.14 3.33 3.48 3.37 3.34
SD .60 A48 45 47 47
4 M 3.22 3.89 3.81 3.80 3.65
SD .62 24 24 17 29
5 M 3.36 3.33 3.65 3.61 3.56
SD 91 .00 .07 24 39
>5 M 3.11 3.28 3.40 3.29 3.27
SD .58 .59 48 51 47
High School PLTW: Digital
Electronics
1 M 3.14 3.32 3.45 3.34 3.32
SD .53 .55 42 46 42
2 M 3.30 3.55 3.53 3.51 3.44
SD .70 .59 57 .58 .58
3 M 3.11 3.50 3.68 3.67 3.50
SD .76 43 .28 33 43
4 M - - - - -
SD - - - - -
5 M 3.86 3.78 3.80 3.74 3.80
SD 25 .19 .10 36 22
>5 M - - - - -
SD - - - - -
(Continued)
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Table J103 Continued
Sections AID MLT CC MFL OAS
High School PLTW: Computer
Integrated Manufacturing
1 M 3.22 3.35 3.45 3.32 3.32
SD 0.59 0.62 0.56 0.56 0.54
2 M 3.13 3.44 3.56 3.34 3.40
SD 0.52 0.39 0.33 0.38 0.33
3 M 3.00 3.00 3.50 3.22 3.42
SD - - - - -
4 M 293 3.50 3.65 3.61 3.44
SD 0.51 0.24 0.07 0.08 0.07
5 M - - - - -
SD - - - - -
>5 M 2.57 3.00 3.10 3.00 2.90
SD
High School PLTW: Civil
Engineering and Architecture
1 M 3.19 3.39 3.51 3.36 3.36
SD .61 .58 49 52 49
2 M 3.28 3.56 3.54 3.48 3.43
SD 57 46 46 45 46
3 M 3.29 3.67 3.78 3.39 3.51
SD .68 38 17 42 38
4 M - - - - -
SD - - - - -
5 M - - - - -
SD - - - - -
>5 M 3.19 3.39 3.51 3.36 3.36
SD .61 58 49 52 49
High School PLTW: Biotechnical
Engineering
1 M 3.27 3.56 3.47 3.51 3.42
SD 74 52 41 .50 A48
2 M 3.10 2.89 3.37 3.11 3.23
SD 1.01 7 31 .80 .67
3 M 3.36 3.67 3.50 3.72 3.50
SD 30 A7 28 24 25
4 M 4.00 4.00 4.00 4.00 4.00
SD - - - - -
5 M 2.43 3.00 2.90 2.56 2.55
SD - - - - -
>5 M - - - - -
SD - - - - -
(Continued)
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Table J103 Continued

Sections AID MLT CC MFL OAS
High School PLTW: Aerospace
Engineering
1 M 3.08 3.16 3.28 3.27 3.22
SD .54 .56 43 41 40
2 M 3.31 3.62 3.77 3.48 3.54
SD .38 30 24 .35 27
3 M 2.79 3.33 3.20 3.39 3.11
SD 91 .94 71 .55 .62
4 M - - - - -
SD - - - - -
5 M - - - - -
SD - - - - -
>5 M 3.43 4.00 3.90 3.44 3.65
SD - - - - -
High School PLTW: Engineering
Design/Development
1 M 3.28 3.49 3.58 3.44 3.44
SD 57 53 42 49 43
2 M 3.21 3.44 3.56 3.50 3.45
SD .70 74 .62 .54 .56
3 M 3.43 3.33 3.35 3.33 3.35
SD .81 .00 49 .63 .68
4 M 3.57 4.00 4.00 4.00 3.90
SD - - - - -
5 M - - - - -
SD - - - - -
>5 M 3.86 3.83 3.85 3.67 3.73
SD .00 24 21 .16 .16
(Continued)
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Table J103 Continued
Sections AID MLT CC MFL OAS
High School Mathematics Classes
1 M 3.07 3.33 3.41 3.32 3.27
SD .60 54 44 47 42
2 M 3.06 3.39 3.46 3.39 3.32
SD .60 .63 53 43 A7
3 M 2.96 3.07 3.22 3.20 3.13
SD .61 71 57 52 54
4 M 3.20 3.38 3.44 3.42 3.35
SD .56 .58 45 S1 46
5 M 3.14 3.11 3.32 3.16 3.20
SD 52 .58 S1 49 49
>5 M 2.61 3.25 3.25 3.08 2.99
SD A7 .88 .70 .64 49
High School Science Classes
1 M 3.20 3.51 3.51 3.41 3.36
SD .59 .60 55 .55 53
2 M 3.29 3.27 3.42 3.34 3.35
SD 57 .69 52 53 .50
3 M 3.11 3.19 3.40 3.30 3.27
SD .62 57 42 .50 42
4 M 3.00 3.20 3.27 3.33 3.22
SD .55 53 40 .39 .39
5 M 3.18 3.43 3.45 3.49 3.40
SD 43 .59 38 .39 .36
>5 M 3.18 3.50 3.23 3.17 3.16
SD .65 .58 Sl .52 Sl
High School Technology Education
Classes
1 M 3.13 3.20 3.35 3.27 3.26
SD .59 .60 S1 A48 46
2 M 3.21 3.39 3.52 3.37 3.36
SD .60 .50 .39 44 45
3 M 3.21 3.44 3.59 3.43 3.41
SD 41 49 31 38 31
4 M 2.99 3.30 3.38 3.19 3.18
SD .55 S1 42 A7 42
5 M 3.20 3.39 3.42 3.27 3.28
SD .62 .63 .61 .64 .59
>5 M 3.35 3.39 3.55 3.36 3.46
SD 52 52 33 46 37
(Continued)
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Table J103 Continued

Sections AID MLT CC MFL OAS
High School Engineering Other
than PLTW
1 M 3.16 3.18 3.41 3.31 3.30
SD 51 53 44 45 42
2 M 2.99 3.18 3.39 3.40 3.30
SD .65 .64 52 45 47
3 M 2.67 2.78 3.10 2.96 2.99
SD .54 1.02 75 42 57
4 M 3.21 3.00 3.15 3.17 3.20
SD .38 A7 .65 .52 51
5 M 2.86 3.00 3.00 3.00 2.94
SD - - - - -
>5 M 3.71 3.67 3.80 3.61 3.74
SD 40 A7 14 24 14
High School Other Classes
1 M 3.05 3.18 3.28 3.14 3.16
SD .58 52 .50 .58 49
2 M 3.13 3.32 3.45 3.32 3.31
SD .61 57 45 .54 47
3 M 3.23 3.25 3.41 3.43 3.39
SD 42 .50 39 40 39
4 M 2.94 3.00 3.11 3.19 3.08
SD .55 .61 .59 40 47
5 M 3.43 3.33 3.63 3.52 3.52
SD 29 .88 55 46 .36
>5 M 3.50 3.56 3.70 3.52 3.58
SD .55 .50 38 46 44

Note. AID: Accommodating Individual Differences Self-Efficacy; MLR: Managing Learning
Routine Self-Efficacy; CC: Maintaining a Positive Classroom Climate Self-Efficacy; MFL:
Monitoring and Feedback for Learning Self-Efficacy; and OSE: Overall Self-Efficacy.

Table J104
ANOVA for Overall Teacher Self-Efficacy Means Based on Sections of Gateway to Technology
Classes Taught during 2010 Fall Semester

Sum of

Squares df  Mean Square F p
Between Groups 3.65 6 .61 291  .010**
Within Groups 113.55 542 21
Total 117.21 548

Note. **Significance at the p<.05 level.
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Table J105
ANOVA for Overall Teacher Self-Efficacy Means Based on Sections of Middle School
Mathematics Classes Taught during 2010 Fall Semester

Sum of

Squares df  Mean Square F p
Between Groups 43 4 11 48 T48%*
Within Groups 77.56 346 22
Total 78.00 350

Note. **Significance at the p<.05 level.

Table J106
ANOVA for Overall Teacher Self-Efficacy Means Based on Sections of Middle School Science
Classes Taught during 2010 Fall Semester

Sum of

Squares df  Mean Square F p
Between Groups .19 6 .03 14 .990**
Within Groups 77.26 344 23
Total 77.45 350

Note. **Significance at the p<.05 level.

Table J107
ANOVA for Overall Teacher Self-Efficacy Means Based on Sections of Middle School
Technology Education Classes Taught during 2010 Fall Semester

Sum of

Squares df  Mean Square F p
Between Groups 95 6 .16 T2 .634%*
Within Groups 81.44 369 22
Total 82.39 375

Note. **Significance at the p<.05 level.

Table J108
ANOVA for Overall Teacher Self-Efficacy Means Based on Sections of Middle School
Engineering Education Classes (other than PLTW) Taught During 2010 Fall Semester

Sum of

Squares df  Mean Square F p
Between Groups 1.43 4 .36 1.60  .174%*
Within Groups 74.67 333 22
Total 76.10 337

Note. **Significance at the p<.05 level.
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Table J109
ANOVA for Overall Teacher Self-Efficacy Means Based on Sections of Intro to Engineering
Design Classes Taught During 2010 Fall Semester

Sum of

Squares df  Mean Square F p
Between Groups 3.10 6 .52 2.34  .030**
Within Groups 161.10 729 22
Total 164.21 735

Note. **Significance at the p<.05 level.

Table J110
ANOVA for Overall Teacher Self-Efficacy Means Based on Sections of Principle of Engineering
Design Classes Taught During 2010 Fall Semester

Sum of

Squares df  Mean Square F p
Between Groups 1.50 5 .30 1.38  .232%*
Within Groups 128.14 588 22
Total 129.64 593

Note. **Significance at the p<.05 level.

Table J111
ANOVA for Overall Teacher Self-Efficacy Means Based on Sections of Digital Electronics
Classes Taught During 2010 Fall Semester

Sum of

Squares df  Mean Square F p
Between Groups 2.29 4 .57 2.74  .028**
Within Groups 98.44 471 21
Total 100.72 475

Note. **Significance at the p<.05 level.

Table J112
ANOVA for Overall Teacher Self-Efficacy Means Based on Sections of Computer Integrated
Manufacturing Classes Taught During 2010 Fall Semester

Sum of

Squares df  Mean Square F p
Between Groups .54 5 A1 47 796%*
Within Groups 90.26 394 23
Total 90.80 399

Note. **Significance at the p<.05 level.
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Table J113
ANOVA for Overall Teacher Self-Efficacy Means Based on Sections of Civil Engineering and
Architecture Classes Taught During 2010 Fall Semester

Sum of

Squares df  Mean Square F p
Between Groups 1.60 4 .40 1.71  .146%**
Within Groups 98.67 422 23
Total 100.28 426

Note. **Significance at the p<.05 level.

Table J114
ANOVA for Overall Teacher Self-Efficacy Means Based on Sections of Biotechnical Engineering
Classes Taught During 2010 Fall Semester

Sum of

Squares df  Mean Square F p
Between Groups 1.41 5 28 1.25  .286**
Within Groups 76.40 339 23
Total 77.80 344

Note. **Significance at the p<.05 level.

Table J115
ANOVA for Overall Teacher Self-Efficacy Means Based on Sections of Aerospace Engineering
Classes Taught During 2010 Fall Semester

Sum of

Squares df  Mean Square F p
Between Groups 77 4 .19 87 .484%*
Within Groups 79.57 357 22
Total 80.34 361

Note. **Significance at the p<.05 level.

Table J116
ANOVA for Overall Teacher Self-Efficacy Means Based on Sections of Engineering Design and
Development Classes Taught During 2010 Fall Semester

Sum of

Squares df  Mean Square F p
Between Groups 3.51 5 .70 322 .007**
Within Groups 87.37 401 22
Total 90.88 406

Note. **Significance at the p<.05 level.
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Table J117
ANOVA for Overall Teacher Self-Efficacy Means Based on Sections High School Mathematics
Classes Taught During 2010 Fall Semester

Sum of

Squares df  Mean Square F p
Between Groups .97 6 .16 72 .633%*
Within Groups 84.40 376 22
Total 85.37 382

Note. **Significance at the p<.05 level.

Table J118
ANOVA for Overall Teacher Self-Efficacy Means Based on Sections High School Science
Classes Taught During 2010 Fall Semester

Sum of

Squares df  Mean Square F p
Between Groups .54 6 .09 41 874%*
Within Groups 80.84 363 22
Total 81.38 369

Note. **Significance at the p<.05 level.

Table J119
ANOVA for Overall Teacher Self-Efficacy Means Based on Sections High School Technology
Education Classes Taught During 2010 Fall Semester

Sum of

Squares df  Mean Square F p
Between Groups 2.15 6 .36 1.67  .128**
Within Groups 9320 434 22
Total 95.34 440

Note. **Significance at the p<.05 level.

Table J120
ANOVA for Overall Teacher Self-Efficacy Means Based on Sections of High School Engineering
(other than PLTW) Classes Taught During 2010 Fall Semester

Sum of

Squares df  Mean Square F p
Between Groups .85 6 .14 63 .B4T7H*
Within Groups 77.97 345 23
Total 78.82 351

Note. **Significance at the p<.05 level.
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Table J121
Frequency Distribution Based on Sections of Classes Taught during 2011 Spring Semester
Sections Taught N
Middle School PLTW: Gateway to
Technology
0 879
1 36
2 54
3 38
4 36
5 36
>5 61
Middle School Mathematics Classes
0 1114
1 4
2 14
3 5
4
5 1
>5 1114
Middle School Science Classes
0 1113
3
2 3
3 7
4 9
5 4
>5 1
Middle School Technology Education
Classes
0 1088
1 8
2 10
3 7
4 14
5 7
>5 6

(Continued)
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Table J121 Continued

Sections Taught N
Middle School Engineering (other than
PLTW) Classes
0 1130
1 4
2 4
3 1
4 1
5 339
>5 801
Other Middle School Classes
0 1108
1 17
2 5
3 4
4 2
5 3
>5 1
High School PLTW: Intro to Engineering
Design
0 641
1 194
2 160
3 88
4 42
5 13
>5 2
High School PLTW: Principles of
Engineering
0 757
1 240
2 107
3 25
4 9
5 1
>5 1

(Continued)
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Table J121 Continued

Sections Taught N
High School PLTW: Digital Electronics
0 944
1 152
2 37
3 3
4 1
5 3
>5 0
High School PLTW: Computer Integrated
Manufacturing
0 1059
1 58
2 19
3 2
4 2
5 0
>5 0
High School PLTW: Civil Engineering and
Architecture
0 1024
1 94
2 17
3 5
4 0
5 0
> 5 0
High School PLTW: Biotechnical
Engineering
0 1122
1 11
2 3
3 2
4 1
5 1
>5 0

(Continued)
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Table J121 Continued

Sections Taught N

High School PLTW: Aerospace

Engineering
0 1106
1 26
2 5
3 2
4 1
5 0
>5 0

High School PLTW: Engineering Design
and Development

0 1012
1 110
2 14
3 2

4 1

5 0
>5 1

High School Mathematics Classes
0 1040
1 21
2 31
3 16
4 19
5 9
>5 4
High School Science Classes

0 1049
1 17
2 20
3 24
4 14
5 15
>5 1

(Continued)
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Table J121 Continued

Sections Taught N
High School Technology Education Classes
0 949
1 56
2 55
3 38
4 19
5 11
>5 12
High School Engineering (other than
PLTW) Classes
0 1096
1 21
2 12
3 4
4 5
5 0
>5 2
Other High School Classes
0 1062
1 28
2 25
3 10
4 5
5 4
>5 6
Number of Respondents 1140
Number of Non-Respondents 17
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Table J122
Teacher Self-Efficacy Means Based on Sections of Classes Taught during 2011 Spring Semester
(n=1140)
Sections AID MLT CC MFL OAS
Gateway to Technology
1 M 3.34 3.39 3.51 3.41 3.40
SD 49 .60 41 47 43
2 M 3.25 3.28 3.38 3.30 3.31
SD 46 .58 44 45 40
3 M 3.11 3.36 3.41 3.25 3.23
SD .64 57 43 49 49
4 M 3.19 3.38 3.42 3.31 3.29
SD 49 44 40 40 37
5 M 3.23 3.36 3.47 3.33 3.35
SD .54 Sl .36 43 40
>5 M 3.46 3.58 3.62 3.56 3.54
SD .50 47 37 41 .38
Middle School Mathematics
Classes
1 M 3.07 3.50 3.68 3.50 3.38
SD .81 43 34 49 49
2 M 3.31 3.50 3.44 3.44 3.38
SD .60 48 40 47 45
3 M 3.03 3.20 3.34 3.31 3.25
SD .67 .65 .50 Sl .53
4 M 3.29 4.00 3.90 3.89 3.71
SD 1.01 .00 14 16 41
5 M 3.86 4.00 3.80 3.78 3.81
SD - - - - -
>5 M - - - - -
SD - - - - -
Middle School Science Classes
1 M 3.67 3.67 3.67 3.44 3.54
SD .58 .58 .58 78 .64
2 M 3.10 3.22 3.40 3.37 3.31
SD 72 Sl 20 57 46
3 M 2.82 3.10 3.29 3.24 3.13
SD .67 .66 .50 52 .54
4 M 3.19 3.22 3.34 3.33 3.30
SD 40 53 44 38 33
5 M 3.18 3.08 3.25 3.14 3.19
SD 32 17 .19 17 22
>5 M 3.14 4.00 3.80 3.44 3.45
SD - - - - -
(Continued)
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Table J122 Continued
Sections AID MLT CcC MFL OAS
Middle School Technology
Education Classes
1 M 2.98 3.17 3.19 3.14 3.09
SD 46 .36 .36 .34 33
2 M 3.44 3.50 3.60 3.41 3.45
SD 47 .39 31 45 41
3 M 2.71 3.33 3.23 3.11 2.97
SD .30 .58 .57 46 .39
4 M 3.28 3.26 3.39 3.26 3.31
SD .54 .59 45 47 43
5 M 3.04 3.38 3.56 3.29 3.29
SD .65 49 .40 47 .39
>5 M 3.57 3.61 3.73 3.61 3.61
SD 31 .39 15 24 22
Middle School Engineering
Education Classes
1 M 2.61 2.83 2.93 2.75 2.72
SD 1.28 1.35 1.26 1.26 1.22
2 M 2.71 2.75 2.97 3.00 2.90
SD 1 32 .40 24 12
3 M 2.71 2.67 3.50 3.00 3.13
SD - - - - -
4 M - - - - -
SD - - - - -
5 M - - - - -
SD - - - - -
>5 M 4.00 4.00 4.00 3.89 3.97
SD - - - - -
Middle School Other Middle
School Classes
1 M 3.35 3.29 3.38 3.30 3.32
SD 45 51 44 37 .34
2 M 3.60 3.53 3.60 3.60 3.59
SD .55 51 .50 .55 .53
3 M 3.14 3.08 3.13 3.25 3.07
SD 51 42 22 25 .20
4 M 3.36 3.83 3.65 3.33 3.40
SD .30 24 .35 .16 25
5 M 3.43 3.00 3.37 3.19 3.35
SD 38 33 25 17 .29
>5 M 3.71 3.00 3.60 3.44 3.52
SD - - - - -
(Continued)
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Table J122 Continued
Sections AID MLT CC MFL OAS
High School PLTW: Intro to
Engineering Design
1 M 3.07 3.27 3.40 3.25 3.24
SD .53 .56 A48 Sl 45
2 M 3.16 3.28 3.43 3.30 3.30
SD .58 .59 46 A48 46
3 M 3.09 3.36 3.43 3.34 3.30
SD .65 .60 52 52 Sl
4 M 3.28 3.42 3.47 3.38 3.38
SD .67 .69 .66 72 .66
5 M 3.42 3.54 3.72 3.62 3.58
SD .52 .62 37 .30 34
>5 M 3.86 3.83 3.75 3.94 3.84
SD .20 24 21 .08 18
High School PLTW: Principles of
Engineering
1 M 3.14 3.27 3.42 3.31 3.30
SD .59 .58 A7 Sl A48
2 M 3.20 3.35 3.48 3.34 3.35
SD .56 .59 A48 .50 47
3 M 3.12 3.33 3.46 3.38 3.33
SD .55 43 44 43 44
4 M 2.94 3.63 3.52 3.62 3.40
SD 48 S1 .54 30 36
5 M 3.29 3.67 3.30 3.56 3.32
SD
>5 M 2.71 3.33 3.60 3.44 3.29
SD - - - - -
High School PLTW: Digital
Electronics
1 M 3.16 3.31 3.44 3.31 3.31
SD .53 .56 42 49 43
2 M 3.24 3.53 3.50 3.50 3.40
SD .69 .59 .58 .56 57
3 M 3.29 3.78 3.67 3.70 3.56
SD .65 .19 42 42 S1
4 M 3.43 4.00 3.90 3.44 3.65
SD - - - - -
5 M 3.86 3.78 3.80 3.74 3.80
SD 25 .19 .10 36 22
>5 M - - - - -
SD - - - - -
(Continued)
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Table J122 Continued
Sections AID MLT CC MFL OAS
High School PLTW: Computer
Integrated Manufacturing
1 M 3.28 3.35 3.46 3.34 3.35
SD .63 .66 .61 .59 .58
2 M 3.10 3.37 3.49 3.34 3.34
SD .55 .54 43 43 41
3 M 2.79 3.00 3.30 3.11 3.16
SD .30 .00 28 .16 .36
4 M 3.00 3.67 3.75 3.50 3.52
SD .61 A7 21 .08 18
5 M - - - - -
SD - - - - -
>5 M - - - - -
SD - - - - -
High School PLTW: Civil
Engineering and Architecture
1 M 3.18 3.38 3.50 3.36 3.36
SD .62 .58 49 54 .50
2 M 3.23 3.55 3.55 3.46 3.40
SD 57 46 42 41 44
3 M 3.43 3.73 3.82 3.51 3.61
SD .67 37 18 46 40
4 M - - - - -
SD - - - - -
5 M - - - - -
SD - - - - -
>5 M - - - - -
SD - - - - -
High School PLTW: Biotechnical
Engineering
1 M 3.18 3.55 3.45 3.47 3.38
SD 78 54 45 A48 A48
2 M 2.76 2.78 3.13 2.85 2.95
SD .68 .69 15 57 41
3 M 3.36 3.67 3.50 3.72 3.50
SD 30 A7 28 24 25
4 M 4.00 4.00 4.00 4.00 4.00
SD - - - - -
5 M 2.43 3.00 2.90 2.56 2.55
SD - - - - -
>5 M - - - - -
SD - - - - -
(Continued)
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Table J122 Continued

Sections AID MLT CC MFL OAS
High School PLTW: Aerospace
Engineering
1 M 3.10 3.22 3.33 3.28 3.26
SD 52 .58 45 43 41
2 M 3.46 3.60 3.78 3.60 3.63
SD 34 37 29 34 .26
3 M 2.79 3.33 3.20 3.39 3.11
SD 91 .94 71 .55 .62
4 M 3.43 4.00 3.90 3.44 3.65
SD - - - - -
5 M - - - - -
SD - - - - -
>5 M - - - - -
SD - - - - -
High School PLTW: Engineering
Design and Development
1 M 3.25 343 3.54 3.42 3.41
SD 57 S1 42 46 43
2 M 3.18 3.55 3.63 3.57 3.48
SD 75 .70 57 .52 .55
3 M 3.36 3.67 3.50 3.33 3.39
SD 1 A7 1 .63 .73
4 M 3.57 4.00 4.00 4.00 3.90
SD -
5 M 3.86 4.00 4.00 3.78 3.84
SD - - - - -
>5 M 3.25 3.43 3.54 3.42 3.41
SD 57 S1 42 46 43
High School Mathematics Classes
1 M 2.99 3.35 3.39 3.24 3.22
SD .54 45 41 44 .38
2 M 3.06 3.31 3.42 3.37 3.30
SD .60 .66 54 44 48
3 M 2.95 3.08 3.21 3.25 3.14
SD .66 7 .62 .57 .61
4 M 3.17 3.37 3.43 3.40 3.33
SD .55 .59 44 .52 45
5 M 3.03 2.93 3.27 3.11 3.14
SD .54 .60 49 53 A48
>5 M 2.61 3.25 3.25 3.08 2.99
SD 47 .88 .70 .64 49
(Continued)
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Table J122 Continued
Sections AID MLT CC MFL OAS
High School Science Classes
1 M 3.24 3.49 3.49 3.39 3.36
SD .58 57 51 53 51
2 M 3.19 3.27 3.45 3.32 3.33
SD .64 75 57 58 .55
3 M 3.10 3.24 3.37 3.31 3.26
SD .55 .56 42 46 39
4 M 3.06 3.21 3.29 3.35 3.26
SD .52 .56 42 41 38
5 M 3.32 3.51 3.49 3.59 3.48
SD 42 42 33 28 30
>5 M 243 3.00 2.70 2.67 2.68
SD - - - - -
High School Technology Education
Classes
1 M 3.24 3.29 3.44 3.35 3.35
SD 57 .55 A48 49 46
2 M 3.09 3.29 3.45 3.28 3.27
SD .59 52 38 42 42
3 M 3.11 3.38 3.52 3.30 3.31
SD 46 46 35 44 37
4 M 3.16 3.30 3.39 3.25 3.26
SD .56 .61 A7 51 47
5 M 3.13 3.52 3.51 3.21 3.24
SD 49 A48 37 A48 41
>5 M 3.31 3.44 3.55 3.38 3.45
SD 51 .54 36 47 39
High School Engineering Other
than PLTW
1 M 3.17 3.19 3.40 3.29 3.28
SD .50 53 45 A48 42
2 M 3.02 3.14 3.38 3.41 3.30
SD 78 .70 .58 A48 53
3 M 2.29 2.33 2.60 2.47 2.51
SD .88 1.22 1.17 1.04 1.07
4 M 3.23 3.00 3.24 3.22 3.26
SD 33 41 .59 46 46
5 M 3.14 3.50 3.45 3.22 3.29
SD 40 71 .64 -[.31 .50
>5 M 3.17 3.19 3.40 3.29 3.28
SD .50 .53 A45 A48 42
(Continued)
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Table J122 Continued

Sections AID MLT CC MFL OAS
High School Other Classes
1 M 3.10 3.19 3.28 3.24 3.21
SD .61 .60 53 .60 53
2 M 2.93 3.15 3.33 3.14 3.14
SD A48 53 42 A48 38
3 M 3.16 3.23 3.40 3.37 3.34
SD 43 .50 41 41 40
4 M 3.14 2.87 3.14 3.20 3.15
SD .63 77 .58 A7 .56
5 M 3.29 3.58 3.65 3.58 3.50
SD 31 42 45 40 35
>5 M 3.38 3.67 3.65 3.46 3.50
SD .66 42 41 47 A48

Note. AID: Accommodating Individual Differences Self-Efficacy; MLR: Managing Learning
Routine Self-Efficacy; CC: Maintaining a Positive Classroom Climate Self-Efficacy; MFL:
Monitoring and Feedback for Learning Self-Efficacy; and OSE: Overall Self-Efficacy.

Table J123
ANOVA for Overall Teacher Self-Efficacy Means Based on Sections of Gateway to Technology
Classes Taught during 2011 Spring Semester

Sum of

Squares df  Mean Square F p
Between Groups 4.13 6 .69 331  .003**
Within Groups 111.75 537 21
Total 11587 543

Note. **Significance at the p<.05 level.

Table J124
ANOVA for Overall Teacher Self-Efficacy Means Based on Sections of Intro to Engineering
Design Classes Taught During 2011 Spring Semester

Sum of

Squares df  Mean Square F p
Between Groups 2.36 5 .47 2.18  .055%*
Within Groups 106.48 493 22
Total 108.83 498

Note. **Significance at the p<.05 level.
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Table J125
ANOVA for Overall Teacher Self-Efficacy Means Based on Sections of Digital Electronics
Classes Taught During 2011 Spring Semester

Sum of

Squares df  Mean Square F p
Between Groups 40.96 5 57 1.76  .122%**
Within Groups 98.44 192 21
Total 42.84 197

Note. **Significance at the p<.05 level.

Table J126
ANOVA for Overall Teacher Self-Efficacy Means Based on Sections of PLTW: Engineering
Design and Development Classes Taught During 2011 Spring Semester

Sum of

Squares df  Mean Square F p
Between Groups 1.88 5 .37 1.76  .121%**
Within Groups 40.96 192 21
Total 42.84 197

Note. **Significance at the p<.05 level.
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Table J127
Frequency Distribution Based on PLTW Certification Process
PLTW Certification Process N %
PLTW: Gateway to Technology
Two week summer 285 24.85
Post-Secondary Courses 12 1.05
Not Certified 850 74.11
PLTW: Intro to Engineering Design
Two week summer 647 56.41
Post-Secondary Courses 21 1.83
Not Certified 479 41.76
PLTW: Principles to Engineering
Two week summer 490 42.72
Post-Secondary Courses 17 1.48
Not Certified 640 55.80
PLTW: Digital Electronics
Two week summer 287 25.02
Post-Secondary Courses 26 2.27
Not Certified 834 72.71
PLTW: Computer Integrated
Manufacturing
Two week summer 137 11.94
Post-Secondary Courses 10 0.87
Not Certified 1000 87.18
PLTW: Civil Engineering and Architecture
Two week summer 178 15.52
Post-Secondary Courses 11 0.96
Not Certified 958 83.52
PLTW: Biotechnical Engineering
Two week summer 26 2.27
Post-Secondary Courses 2 0.17
Not Certified 1119 97.56
PLTW: Aerospace Engineering
Two week summer 55 4.80
Post-Secondary Courses 1 0.09
Not Certified 1091 95.12
(Continued)
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Table J127 Continued

PLTW Certification Process N %
PLTW: Engineering Design and
Development
Two week summer 172 15.00
Post-Secondary Courses 7 0.61
Not Certified 968 84.39
Number of Respondents 1147
Number of Non-Respondents 10
Table J128
Teacher Self-Efficacy Means Based on PLTW Certification Process (n = 1147)
Years AID MLT CC MFL OAS
Gateway to Technology M 3.27 3.39 3.47 3.38 3.36
Two Week Summer SD .52 .54 41 45 42
Training
Gateway to Technology M 3.44 3.44 3.53 3.35 3.44
Post-Secondary Classes gp 46 49 37 41 37
Intro to Engineering M 3.16 3.34 3.44 3.34 3.32
Design
Two Week Summer SD .58 .59 49 52 A48
Training
Intro to Engineering M 3.29 3.37 3.48 3.42 3.42
Design
Post-Secondary Classes SD 39 60 39 49 37
Principles to Engineering M 3.16 3.33 3.44 3.34 3.32
Two Week Summer SD 57 .57 A48 Sl 47
Training
Principles to Engineering M 3.35 3.49 3.52 3.44 3.44
Post-Secondary Classes SD 52 .54 49 57 .50
Digital Electronics M 3.17 3.36 3.47 3.36 3.34
Two Week Summer SD .57 .55 43 48 45
Training
Digital Electronics M 3.30 3.38 3.51 341 3.42
Post-Secondary Classes SD .50 48 40 48 41
(Continued)
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Table J128 Continued
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Years

Computer Integrated M

Manufacturing SD
Two Week Summer
Training

Computer Integrated M

Manufacturing SD

Post-Secondary Classes
Civil Engineering and M

Architecture SD
Two Week Summer
Training

Civil Engineering and M

Architecture SD

Post-Secondary Classes

Biotechnical Engineering M
Two Week Summer SD
Training

Biotechnical Engineering M
Post-Secondary Classes §p

Aerospace Engineering M
Two Week Summer SD
Training

Aerospace Engineering M
Post-Secondary Classes SD

Engineering Design and M

Development SD
Two Week Summer
Training

Engineering Design and M

Development SD

Post-Secondary Classes

AID
3.25
.59

3.59
37

3.17
.62

3.25
.58

3.24
.69

3.71
40

3.17
.56

4.00
3.23
.56

3.39
40

MLT
343
.57

3.57
.61

3.39
.59

3.73
.58

3.46
57

3.50
1

3.33
.56

4.00
3.46
49

3.43
42

CC
3.51
Sl

3.65
34

3.49
.52

3.71
.56

3.48
41

3.55
35

3.42
46

3.80
3.53
41

3.54
20

MFL
3.39
52

3.58
42

3.36
.55

3.73
54

3.43
.54

3.44
.79

3.36
45

4.00
3.42
44

3.56
38

OAS
3.39
.50

3.59
.33

3.35
Sl

3.58
52

3.38
.50

3.60
48

3.32
44

3.94
3.40
42

3.55
24

Note. AID: Accommodating Individual Differences Self-Efficacy; MLR: Managing Learning
Routine Self-Efficacy; CC: Maintaining a Positive Classroom Climate Self-Efficacy; MFL:
Monitoring and Feedback for Learning Self-Efficacy; and OSE: Overall Self-Efficacy.
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Table J129
Hours of PLTW On-line Support Received per Month
Hours N %
0 368 32.17%
1 348 30.42%
2 199 17.40%
3 61 5.33%
4 64 5.59%
5 43 3.76%
6 18 1.57%
7 2 0.17%
8 10 0.87%
9 2 0.17%
10 8 0.70%
> 10 21 1.84%
Number of Respondents 1144
Number of Non-Respondents 13
Table J130
Teacher Self-Efficacy Means Based on Hours of PLTW On-line Support Received per Month (n
=1144)
Hours AID MLT CC MFL OAS
0 M 3.20 3.40 3.46 3.38 3.34
SD 57 57 48 Sl A48
1 M 3.18 3.36 3.46 3.35 3.33
SD .56 .54 45 47 45
2 M 3.18 3.36 3.46 3.38 3.34
SD .54 .54 44 47 44
3 M 3.22 3.36 3.48 3.36 3.35
SD .60 .61 48 49 49
4 M 3.05 3.23 3.34 3.25 3.21
SD Sl A48 42 42 .39
5 M 3.28 3.25 3.45 3.34 3.36
SD 55 1 .54 .60 .54
6 M 3.24 3.37 3.58 3.38 3.44
SD .61 .50 .36 53 42
7 M 3.00 3.67 3.50 3.44 3.32
SD .40 .00 28 47 .36
8 M 3.31 3.60 3.61 3.46 3.44
SD .61 44 43 45 .50
(Continued)
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Table J130 Continued

193

Hours AID MLT CcC MFL OAS

9 M 3.57 3.00 3.40 3.22 345
SD - - - - -

10 M 3.36 3.33 3.46 3.38 3.38

SD .66 .69 45 .63 .56

>10 M 3.49 3.60 3.72 3.58 3.60

SD 49 .55 .36 40 .39

Note. AID: Accommodating Individual Differences Self-Efficacy; MLR: Managing Learning
Routine Self-Efficacy; CC: Maintaining a Positive Classroom Climate Self-Efficacy; MFL:
Monitoring and Feedback for Learning Self-Efficacy; and OSE: Overall Self-Efficacy.

Table J131

Hours of PLTW On-line Support Provided per Month

Hours
0

O 0 9 N i A W N~

—
(e}

>10
Number of Respondents
Number of Non-Respondents

804

218
44
19

—_—
—_—

hnh O W = W

1136
21

%
70.77%
19.19%

3.87%
1.67%
1.23%
0.97%
0.44%

0.09%
0.26%

0.00%
0.44%
1.06%
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Table J132
Teacher Self-Efficacy Means Based on Hours of PLTW On-line Support Provided per Month
(n=1136)
Hours AID MLT CC MFL OAS
0 M 3.14 3.33 342 3.33 3.30
SD .56 .57 46 48 45
1 M 3.25 3.44 3.52 341 3.40
SD .55 .56 45 49 45
2 M 3.36 3.46 3.56 3.51 3.48
SD .50 46 .38 41 .39
3 M 3.42 3.54 3.56 3.54 3.52
SD .56 .52 .50 49 47
4 M 3.38 3.50 3.59 3.49 3.48
SD .68 77 73 .78 .70
5 M 3.45 3.64 3.59 3.55 3.52
SD .54 41 33 43 37
6 M 3.34 3.53 3.60 3.44 3.48
SD .62 .38 44 54 49
7 M 2.14 3.00 2.70 2.67 2.48
SD . . . . .
8 M 3.48 3.67 3.70 3.67 3.59
SD .58 .58 .52 .58 .60
9 M - - - - -
SD - - - - -
10 M 3.57 3.60 3.62 3.53 3.59
SD .59 .55 .52 .64 57
>10 M 3.69 3.70 3.78 3.61 3.69
SD 41 41 22 46 35

Note. AID: Accommodating Individual Differences Self-Efficacy; MLR: Managing Learning
Routine Self-Efficacy; CC: Maintaining a Positive Classroom Climate Self-Efficacy; MFL:
Monitoring and Feedback for Learning Self-Efficacy; and OSE: Overall Self-Efficacy.
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Table J133
Hours per Month Discussing PLTW Issues
Hours N %
0 578 50.84%
1 271 24.36%
2 149 13.10%
3 33 2.90%
4 31 2.73%
5 16 1.41%
6 16 1.41%
7 ! 0.09%
8 3 0.26%
9 0 0.00%
10 3 0.26%
> 10 30 2.64%
Number of Respondents 1137
Number of Non-Respondents 20
Table J134
Teacher Self-Efficacy Means Based on Hours per Month Discussing PLTW Issues (n = 1137)
Hours AID MLT CC MFL OAS
0 M 3.12 3.32 3.41 3.33 3.29
SD 57 .57 47 49 46
1 M 3.24 3.38 3.46 3.35 3.35
SD 52 .56 46 49 45
2 M 3.22 3.44 3.51 3.40 3.38
SD .56 .56 45 .50 46
3 M 3.38 3.54 3.63 3.57 3.53
SD Sl 42 .38 43 41
4 M 3.11 3.30 3.54 3.40 3.38
SD 57 47 31 .39 37
5 M 3.17 3.19 3.41 3.32 3.33
SD .59 .63 .54 .59 .53
6 M 3.34 3.44 3.50 3.38 3.40
SD .49 .59 43 .36 35
7 M 3.57 3.00 3.00 3.11 3.26
SD - ; ; - -
8 M 343 3.83 3.95 3.72 3.76
SD .20 24 .07 .39 16
9 M ; ; ; - -
SD . : : : :
(Continued)
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Table J134 Continued
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Hours AID MLT CcC MFL OAS
10 M 4.00 4.00 4.00 4.00 4.00
SD .00 .00 .00 .00 .00

>10 M 3.64 3.62 3.68 3.68 3.65
SD 46 .50 .36 .39 .36

Note. AID: Accommodating Individual Differences Self-Efficacy; MLR: Managing Learning
Routine Self-Efficacy; CC: Maintaining a Positive Classroom Climate Self-Efficacy; MFL:
Monitoring and Feedback for Learning Self-Efficacy; and OSE: Overall Self-Efficacy.

Table J135

Hours per Year Spent with PLTW Partnership Team

Hours
0

O 0 39 &N L B W N~

—
(e)

>10
Number of Respondents
Number of Non-Respondents

298
124
162
100
152
38
65

33

28
134
1145

12

%
26.03%
10.83%
14.15%

8.73%
13.28%
3.32%
5.68%
0.52%
2.88%
0.44%
2.45%
11.70%
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Table J136
Teacher Self-Efficacy Means Based on Hours per Year Spent with PLTW Partnership Team
(n=1145)
Hours AID MLT CC MFL OAS
0 M 3.16 3.37 3.45 3.36 3.32
SD .58 .59 47 Sl 47
1 M 3.15 3.33 3.40 3.30 3.29
SD .61 .57 49 51 49
2 M 3.20 3.35 342 3.34 3.32
SD .56 .58 48 49 46
3 M 3.06 3.28 3.39 3.28 3.25
SD .50 .52 45 49 44
4 M 3.15 3.36 3.44 3.33 3.31
SD .54 Sl 45 46 44
5 M 3.23 3.40 3.52 3.37 3.39
SD .53 .52 37 44 40
6 M 3.31 3.49 3.59 3.50 3.47
SD .54 49 .35 40 .39
7 M 2.86 3.11 3.25 2.98 3.04
SD 33 27 33 53 .30
8 M 3.25 3.21 3.41 3.31 3.32
SD .64 .76 .53 .58 .55
9 M 3.20 3.47 3.50 3.49 3.41
SD 54 73 .60 44 45
10 M 3.36 3.40 3.52 3.47 3.46
SD 43 .52 43 A48 40
>10 M 3.35 3.47 3.57 3.49 3.48
SD .54 .53 45 47 44

Note. AID: Accommodating Individual Differences Self-Efficacy; MLR: Managing Learning
Routine Self-Efficacy; CC: Maintaining a Positive Classroom Climate Self-Efficacy; MFL:
Monitoring and Feedback for Learning Self-Efficacy; and OSE: Overall Self-Efficacy.
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