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Abstract 
 
 The purpose of this study was to identify key variables that exist during 

preservice teacher training and that could affect teacher interest in pursuing continuing 

professional development in statistics. A study of the current literature was conducted. 

This body of literature included the growing importance of statistics in the K-12 

popular curriculum, the attitudes that undergraduate students tend to possess toward 

statistics as a subject to learn, the importance of beliefs and content knowledge  

for improved K-12 classroom learning, and the growing importance of continuing 

professional development to help improve teacher beliefs and content knowledge 

levels. An important result from the literature is past studies indicated that there is 

little correlation between teacher knowledge and teacher attitudes toward statistics.  

Instruments were used to gather data about the defined variables. Two pre-

existing statistics knowledge instruments were used as well as three pre-existing 

attitudes scales. One of the three attitudes scales measured two separate subcategories 

of attitudes. Two new instruments were constructed for the study. A short Likert-type 

instrument was designed to investigate participant attitudes toward continuing 

professional development in statistics. A grading project was developed to 

qualitatively investigate preservice teacher knowledge of statistics content as applied 

to teaching. 

Results show that, for preservice teachers, many affective variables do not 

correlate with statistics knowledge levels. This corresponded to the existing literature. 

Yet there were moderate correlations between some of the affective variables, such as 

 ix



attitudes toward statistics as a field, and the knowledge levels of preservice teacher 

groups in the study. A key to this new result was the inclusion of more specific 

attitude measures than previously used in studies.  

There were other relevant results. Preservice primary teachers taking their first 

required (general introductory) mathematics course had significantly higher self-

efficacy to use their current statistics knowledge than did other majors in the same 

general mathematics course. Preservice primary teachers taking their first required 

mathematics course had significantly higher self-efficacy to learn statistics in the 

future that preservice primary teachers who were taking their last (4th) required 

mathematics course. Yet preservice primary teachers finishing their last required 

mathematics course had significantly higher attitudes toward statistics as a field than 

did the participants from the first required mathematics course for preservice teachers. 

 These results are suggestive rather than conclusive. Future research should 

focus on preservice teacher self-efficacy to learn statistics in the future among other 

issues. More work must be done for preservice mathematics teacher educators to 

extensively utilize the results from this study. However, we now know more about the 

factors affecting preservice teacher attitudes toward statistics than we did before this 

study. 
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Survey part 1 
 
 

Background Information: 
 
 

Demographic Questionnaire 
 

and 
 

Statistics and mathematics background information 
 

adapted from 
<Rhoads, T. R., et al, Statistics Concept Inventory, Summer 2005> 

 
http://coecs.ou.edu/sci/ 
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Survey part 2 
 
 
 

Current Statistics Self-Efficacy 
 

adapted from 
< Finney, S. J. & Schraw, G., Current Statistics Self-Efficacy, 2003> 

 
https://ore.gen.umn.edu/artist//cse.html 
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Survey part 3 
 
 
 

Self-Efficacy to Learn Statistics 
 

adapted from 
< Finney, S. J. & Schraw, G., Self-Efficacy to Learn Statistics, 2003> 

 
https://ore.gen.umn.edu/artist//cse.html 
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Survey part 4 
 
 
 

Attitudes Toward Statistics 
 

adapted from 
<Wise, S. L., Attitudes Toward Statistics, 1985> 

 
https://ore.gen.umn.edu/artist//ats.html 
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Survey part 5 
 
 
 

Knowledge of Statistics 
 

adapted from 
<Rhoads, T. R., et al, Statistics Concept Inventory, Summer 2005> 

 
 

http://coecs.ou.edu/sci/ 
 
 

PLEASE DO NOT WRITE IN THE FOLLOWING TEST BOOKLET 
(pages 10 to 20) 

 
USE THE ANSWER SHEET ON PAGE 9 
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Answer Sheet for Correlating Participant Answers to 
the ARTIST Scales 

 
 
 

<Lancaster, S. M., 2006> 
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 Appendix B 
 

The Attitudes Toward Continuing Professional Development in Statistics Instrument  
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Attitudes Toward Continuing Professional 
Development in Statistics Instrument 

(ATPDS) 
 
 
 

<Lancaster, S. M., 2006> 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 259



 

 260

Appendix C 
 
 

The Grading Project
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Appendix D 

 
Raw Data for Some of the Data Sets 
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Summary of values for the3213sp data set including ARTIST scores (SC) and results (WK) from the instrument for predicting 
interest in CPD in statistic (ATPDS). 

 

ID ATS 
sum CSSE SELS SCgr SCcntr SCsprd SCprob SCsum4 WKen WKfr WKhp WKpd WKin WKls WKttotal

1 114 75 81 7 6 0 0 13 3 3 4 4 4 2 20 
2 95 38 58 5 2 2 6 15 2 3 3 2 4 1 15 
3 109 47 50 9 3 4 6 22 3 3 3 3 4 1 17 
4 70 22 19 2 1 4 5 12 1 1 2 2 3 1 10 
5 109 54 77 9 3 9 7 28 2 3 3 3 4 1 16 
6 107 54 58 7 3 8 8 26 2 3 3 3 4 1 16 
7 105 51 65 5 0 5 8 18 4 4 4 4 4 1 21 
8 84 56 53 5 1 2 3 11 3 4 3 4 4 2 20 
9 77 14 56 6 1 2 7 16 3 3 2 3 4 2 17 
10 101 31 56 5 2 4 6 17 3 3 3 3 4 2 18 
11 79 14 56 7 1 4 7 19 4 3 3 4 4 3 21 
12 97 63 65 6 1 3 4 14 3 3 3 3 3 1 16 
13 93 44 49 9 1 3 4 17 3 4 3 3 4 1 18 
14 97 34 70 5 0 7 8 20 2 4 4 4 4 3 21 
15 87 46 47 4 2 3 5 14 1 3 2 2 3 1 12 
16 113 41 68 7 1 8 4 20 3 3 3 3 4 1 17 
17 89 55 69 0 0 0 0 0 1 1 2 1 1 1 7 
19 104 58 84 7 2 6 7 22 3 3 3 4 4 3 20 
20 100 29 70 7 2 6 7 22 3 3 3 3 4 2 18 
21 75 23 21 8 3 4 2 17 2 3 1 3 4 1 14 
22 105 48 45 6 4 8 8 26 3 4 3 4 4 2 20 
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ATS item responses for the first 34 participants from 1473 
 
ID ATS 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 FIELD COURSE 

1 104 5 4 5 2 5 2 4 2 4 3 1 3 2 2 2 2 3 1 2 3 4 4 4 4 1 5 1 1 1 72 32 
2 92 4 5 4 3 4 2 5 1 2 1 4 3 4 2 5 3 5 5 3 1 4 4 4 4 5 4 2 2 1 76 16 
3 37 1 4 2 5 1 5 5 1 1 5 1 5 1 5 5 5 5 5 1 5 1 1 1 1 3 1 5 5 1 25 12 
4 76 2 3 5 1 2 4 2 1 2 2 4 4 2 3 4 3 4 5 1 1 2 4 3 2 4 1 4 4 1 54 22 
5 107 2 3 5 2 5 4 4 2 4 1 2 4 2 3 4 3 5 2 2 1 4 5 5 5 2 5 1 1 5 79 28 
6 66 1 4 4 4 2 4 4 1 3 3 2 4 2 3 4 3 3 4 2 4 2 4 3 3 4 2 5 3 1 50 16 
7 78 2 4 4 2 3 4 4 2 4 4 2 4 2 4 4 4 4 2 2 5 2 4 4 4 2 2 3 2 1 53 25 
8 76 2 4 4 3 4 4 4 2 3 3 2 3 2 4 3 2 3 4 2 3 1 3 2 3 4 4 4 2 2 55 21 
9 94 4 3 5 2 4 3 3 2 2 2 3 2 3 3 4 4 4 4 3 2 3 4 4 4 4 4 2 2 1 68 26 

10 94 4 3 4 2 3 2 2 2 3 2 3 3 4 3 4 2 2 4 3 2 3 4 3 3 3 4 2 3 2 67 27 
11 87 4 5 3 4 4 3 3 2 3 2 3 2 3 3 4 3 4 5 3 3 4 3 3 4 5 5 3 3 3 68 19 
12 75 3 4 3 3 3 4 5 2 3 2 3 5 2 3 5 4 3 5 2 2 4 4 3 3 5 3 4 2 3 61 14 
13 94 4 4 5 4 4 2 4 3 3 2 4 3 4 2 3 3 4 4 2 2 4 3 3 4 4 3 4 2 3 73 21 
14 61 1 4 4 2 2 5 3 1 1 4 1 4 1 5 4 3 4 5 1 5 1 4 4 3 2 2 4 4 1 40 21 
15 84 2 4 5 3 4 3 5 1 4 2 3 4 2 2 5 2 4 4 2 4 1 4 4 4 4 3 2 2 3 66 18 
16 78 3 4 5 4 4 5 4 2 3 3 2 4 2 3 4 3 5 4 2 2 2 3 3 4 4 2 3 2 1 59 19 
17 105 3 1 4 2 3 4 1 2 4 3 3 2 3 2 2 2 3 2 3 1 4 4 4 3 1 3 2 3 3 68 37 
18 86 1 1 5 1 4 5 3 1 1 2 1 3 1 2 3 4 4 1 1 3 3 4 4 1 1 3 1 3 1 51 35 
19 83 3 4 5 2 3 4 4 1 3 2 2 4 3 4 4 3 5 5 2 2 4 4 4 4 5 2 3 2 2 65 18 
20 97 4 4 4 3 4 2 3 3 3 2 2 2 2 3 3 3 4 2 3 2 2 4 4 5 2 3 3 2 2 68 29 
21 74 4 2 3 2 2 2 4 1 2 3 1 5 1 2 2 5 4 4 1 5 2 3 2 1 1 1 1 1 1 46 28 
22 90 3 2 5 2 3 4 3 2 4 2 1 3 2 3 2 3 4 2 2 3 2 4 3 4 3 2 2 2 1 59 31 
23 78 2 4 5 4 5 3 3 1 4 2 2 3 4 5 5 4 4 5 1 3 1 4 4 4 5 2 4 3 4 62 16 
24 70 2 5 5 4 1 4 4 1 2 3 2 4 2 4 5 2 4 4 1 3 2 4 5 2 5 5 4 3 2 56 14 
25 91 3 3 4 2 4 4 3 2 3 2 2 2 3 3 2 2 3 4 2 2 4 3 3 4 4 4 3 3 2 64 27 
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ATS item responses for the first 34 participants from 1473, continued 
 
ID ATS 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 FIELD COURSE 

26 92 1 2 3 3 4 3 2 1 4 2 2 2 4 3 5 4 4 2 2 2 4 3 3 4 1 3 1 4 2 61 31 
27 126 5 1 5 1 4 1 1 3 5 1 5 1 5 1 3 1 4 1 5 1 5 2 3 4 1 3 1 3 2 85 41 
28 74 4 5 4 4 3 2 4 1 3 2 2 5 2 4 5 3 4 4 2 2 5 4 2 2 5 2 4 3 2 61 13 
29 99 4 4 4 2 3 2 3 2 4 2 4 3 4 2 4 2 4 2 3 3 4 3 3 3 2 4 3 3 3 72 27 
30 95 4 4 3 3 3 2 4 2 2 2 4 3 4 2 2 2 4 5 2 2 4 5 5 4 4 3 2 3 2 72 23 
31 107 3 2 4 2 4 2 2 2 3 2 3 2 4 2 2 2 4 3 3 2 4 4 4 4 3 4 2 2 3 75 32 
32 50 1 5 4 5 2 5 5 1 3 3 1 5 1 5 4 3 4 5 1 5 1 2 2 2 5 2 5 3 2 40 10 
33 60 1 5 5 3 4 5 5 1 1 2 1 5 1 3 5 2 4 5 1 2 1 3 2 2 5 2 5 2 1 49 11 
34 84 3 5 4 4 4 3 5 2 2 2 2 4 3 2 4 2 4 3 2 2 2 4 4 3 3 2 2 2 2 64 20 

 
 
 
 
 

275 



 

 276

SELS item responses for the first 34 participants from 1473 
 

ID SELS 1 2 3 4 5 6 7 8 9 10 11 12 13 14 
1 64 5 5 5 4 3 3 4 2 4 5 6 6 6 6 
2 68 5 5 5 4 5 4 4 4 4 4 6 6 6 6 
3 84 6 6 6 6 6 6 6 6 6 6 6 6 6 6 
4 55 3 4 4 4 3 3 4 3 3 3 3 6 6 6 
5 82 5 6 6 6 6 5 6 6 6 6 6 6 6 6 
6 21 2 2 1 1 1 1 2 1 1 1 2 1 4 1 
7 53 4 4 4 3 2 4 4 4 4 4 4 4 4 4 
8 41 3 4 2 4 2 4 3 2 2 2 1 3 5 4 
9 72 5 5 5 5 5 5 5 5 5 5 5 5 6 6 

10 58 3 3 3 5 5 4 4 5 4 3 4 5 5 5 
11 70 5 5 5 5 5 5 5 5 5 5 5 5 5 5 
12 50 5 5 3 3 3 2 4 2 2 2 4 5 5 5 
13 72 4 4 5 5 6 5 5 5 5 5 6 5 6 6 
14 48 4 3 3 4 4 3 2 4 3 2 2 4 6 4 
15 55 5 5 3 2 2 3 5 5 4 3 3 3 6 6 
16 54 4 4 3 4 5 5 3 2 3 4 5 3 5 4 
17 64 5 5 4 5 5 4 6 4 4 4 4 4 6 4 
18 84 6 6 6 6 6 6 6 6 6 6 6 6 6 6 
19 21 1 1 1 2 1 2 3 1 1 1 1 1 4 1 
20 75 5 5 6 5 5 5 5 5 5 5 6 6 6 6 
21 42 5 5 3 3 4 4 2 1 1 1 1 4 4 4 
22 80 5 5 6 6 6 5 6 6 5 6 6 6 6 6 
23 53 2 2 2 x 3 5 3 4 4 6 5 5 6 6 
24 49 5 5 3 4 3 4 5 1 1 2 3 2 6 5 
25 58 4 2 4 5 5 4 5 3 3 3 4 5 6 5 
26 69 5 6 5 4 5 5 3 6 5 6 4 4 6 5 
27 64 3 6 1 6 6 6 6 1 6 1 4 6 6 6 
28 45 1 5 4 4 4 1 3 1 1 1 5 5 5 5 
29 75 5 5 6 6 6 6 5 2 5 5 6 6 6 6 
30 79 5 6 5 6 6 5 6 5 5 6 6 6 6 6 
31 55 4 5 5 5 4 3 4 3 3 3 5 3 5 3 
32 20 1 2 1 1 1 2 2 1 1 1 1 2 2 2 
33 52 4 4 4 4 3 4 3 4 4 3 4 3 4 4 
34 64 3 3 5 6 6 4 5 3 3 5 4 5 6 6 
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 Quantitative Results for the Qualitative Analyses of the Two Preservice Teachers  
Who Participated in the Grading Project 
 
 
 Report 
Mean  
ID collstat ATSfield ATScours ATSsum CSSE SELS SCI 
1 1.00 80.00 34.00 114.00 75.00 81.00 .00 

21 .00 61.00 14.00 75.00 23.00 21.00 .00 
 
 Report 
Mean  

ID SCgraphs SCcenter SCspread SCprob SCsum4 
1 7.00 6.00 .00 .00 13.00 

21 8.00 3.00 4.00 2.00 17.00 
 
 Report 
Mean  

ID SCdacoll SCcnfint SCsmpvar SCsum7 
1 .00 .00 .00 13.00 

21 .00 .00 .00 17.00 
 
 Report 
Mean  

ID WKen WKfr WKhp WKpd WKin WKls WKtotal 
1 3.00 3.00 4.00 4.00 4.00 2.00 20.00 

21 2.00 3.00 1.00 3.00 4.00 1.00 14.00 
 



 

 278

Appendix E 
 

Box Plots, Q-Q Plots, and Kolmogorov-Smirnov Tests of Normality 
for the 3213fa, 1473, and 3213sp Data 
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Box plots for the 3213fa Data Set  
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Box plots for the 1473 Data Set  
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Box plots for the 3213sp Data Set  
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Q-Q plots of Quantitative Variables for the 3213sp Data 

120110100908070

Ex
pe

ct
ed

 N
or

m
al

 V
al

ue

120

110

100

90

80

70

Normal Q-Q Plot of ATSsum

120110100908070

D
ev

ia
tio

n 
fr

om
 N

or
m

al

4

2

0

-2

-4

-6

Detrended Normal Q-Q Plot of ATSsum

 



 

 283

80604020

Ex
pe

ct
ed

 N
or

m
al

 V
al

ue

80

70

60

50

40

30

20

10

Normal Q-Q Plot of CSSE

 80604020

D
ev

ia
tio

n 
fr

om
 N

or
m

al

4

2

0

-2

-4

-6

Detrended Normal Q-Q Plot of CSSE

 

100806040200

Ex
pe

ct
ed

 N
or

m
al

 V
al

ue

80

60

40

20

Normal Q-Q Plot of SELS

 80604020

D
ev

ia
tio

n 
fr

om
 N

or
m

al

10

5

0

-5

-10

-15

Detrended Normal Q-Q Plot of SELS

 
 

403020100

Ex
pe

ct
ed

 N
or

m
al

 V
al

ue

35

30

25

20

15

10

5

Normal Q-Q Plot of SCsum4

302520151050

D
ev

ia
tio

n 
fr

om
 N

or
m

al

4

2

0

-2

-4

-6

Detrended Normal Q-Q Plot of SCsum4

 
 



 

 284

Q-Q plots of Quantitative Variables for the 3213fa Data  
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Q-Q plots of Quantitative Variables for the 1473 Data  
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The Kolmogorov-Smirnov tests of normality for all of the variables for 3213fa. 
 

One-Sample Kolmogorov-Smirnov Test 
 
  ATSfield ATScour ATSsum CSSE SELS SCI 
N 22 22 22 22 22 22
Normal Parameters(a,b) Mean 65.23 28.32 93.55 40.50 53.77 7.86
  Std. 

Deviation 13.921 9.057 21.505 15.650 18.426 3.385

Most Extreme 
Differences 

Absolute .152 .149 .116 .149 .094 .165

  Positive .105 .092 .103 .149 .084 .165
  Negative -.152 -.149 -.116 -.109 -.094 -.145
Kolmogorov-Smirnov Z .714 .700 .546 .699 .439 .773
Asymp. Sig. (2-tailed) .688 .711 .927 .712 .991 .588

a  Test distribution is Normal. 
b  Calculated from data. 
 
 
The Kolmogorov-Smirnov tests of normality for all of the variables for 1473. 
 

One-Sample Kolmogorov-Smirnov Test 
 
  ATSfield ATScour ATSsum CSSE SELS SCI 
N 81 81 81 81 81 81
Normal Parameters(a,b) Mean 64.30 25.42 89.72 41.28 61.49 8.10
  Std. 

Deviation 11.374 7.480 16.354 12.707 15.322 3.113

Most Extreme 
Differences 

Absolute .095 .088 .085 .070 .097 .110

  Positive .062 .062 .059 .070 .071 .110
  Negative -.095 -.088 -.085 -.055 -.097 -.057
Kolmogorov-Smirnov Z .851 .791 .763 .631 .869 .992
Asymp. Sig. (2-tailed) .464 .559 .605 .821 .437 .279

a  Test distribution is Normal. 
b  Calculated from data. 
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The Kolmogorov-Smirnov tests of normality for SCgraphs and SCcenter from the 
3213sp data 
 

One-Sample Kolmogorov-Smirnov Test 
  ATSfield ATScours ATSsum CSSE SELS 
N 22 22 22 22 22
Normal Parameters(a,b) Mean 69.36 26.05 95.41 43.55 58.27
  Std. Deviation 8.539 5.499 12.786 16.344 16.304
Most Extreme 
Differences 

Absolute .165 .128 .113 .105 .126

  Positive .104 .077 .082 .077 .100
  Negative -.165 -.128 -.113 -.105 -.126
Kolmogorov-Smirnov Z .773 .599 .529 .493 .593
Asymp. Sig. (2-tailed) .588 .866 .942 .968 .874

a  Test distribution is Normal. 
b  Calculated from data. 
 
The Kolmogorov-Smirnov tests of normality for SCgraphs and SCcenter from the 
3213sp data excluding participants #17 and #18. 
 
 One-Sample Kolmogorov-Smirnov Test 
  SCgraphs SCcenter 
N 20 20

Mean 6.30 1.95
Normal Parameters(a,b) Std. Deviation 1.780 1.432

Absolute .153 .196
Positive .147 .196

Most Extreme 
Differences 

Negative -.153 -.154
Kolmogorov-Smirnov Z .684 .879
Asymp. Sig. (2-tailed) .738 .423

a  Test distribution is Normal. 
b  Calculated from data. 
 
The Kolmogorov-Smirnov tests of normality for SCspread, SCprob, and SCsum  from 
the 3213sp data excluding participants #1, #17, and #18. 
 
 One-Sample Kolmogorov-Smirnov Test 
  SCspread SCprob SCsum4 
N 19 19 19 

Mean 4.84 5.89 18.74 
Normal Parameters(a,b) Std. Deviation 2.267 1.823 4.759 

Absolute .224 .202 .116 
Positive .224 .124 .116 

Most Extreme 
Differences 

Negative -.129 -.202 -.094 
Kolmogorov-Smirnov Z .975 .879 .506 
Asymp. Sig. (2-tailed) .297 .423 .960 

a  Test distribution is Normal. 
b  Calculated from data. 
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Appendix F 
 

Descriptive Statistics, Original SPSS™ Outputs 
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Descriptive Statistics for the 1473 Participants 
 
 Descriptive Statistics 
 
  N Minimum Maximum Mean Std. Deviation 
ATSfield 81 25 93 64.30 11.374 
ATScours 81 10 41 25.42 7.480 
ATSsum 81 37 126 89.72 16.354 
CSSE 81 14 72 41.28 12.707 
SELS 81 20 84 61.49 15.322 
SCI 81 3 16 8.10 3.113 
Valid N (listwise) 81      

 
 
Descriptive Statistics for the 1473 Participants Who Are in the Elementary Education 
Program 
 
 Descriptive Statistics 
 
  N Minimum Maximum Mean Std. Deviation 
ATSfield 12 25 80 62.33 14.067 
ATScours 12 12 36 25.75 7.533 
ATSsum 12 37 112 88.08 20.659 
CSSE 12 29 72 47.42 10.749 
SELS 12 31 84 66.33 16.422 
SCI 12 4 15 9.08 3.315 
Valid N (listwise) 12      

 
 
Descriptive Statistics for the 1473 Participants Who Are Not in the Elementary 
Education Program 
 
 Descriptive Statistics 
 
  N Minimum Maximum Mean Std. Deviation 
ATSfield 69 40 93 64.64 10.926 
ATScours 69 10 41 25.36 7.524 
ATSsum 69 50 126 90.00 15.654 
CSSE 69 14 70 40.22 12.785 
SELS 69 20 84 60.65 15.090 
SCI 69 3 16 7.93 3.069 
Valid N (listwise) 69      
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Descriptive Statistics for the 3213fa Participants 
 
 Descriptive Statistics 
 
  N Minimum Maximum Mean Std. Deviation 
ATSfield 22 37 87 65.23 13.921 
ATScours 22 10 42 28.32 9.057 
ATSsum 22 57 125 93.55 21.505 
CSSE 22 18 66 40.50 15.650 
SELS 22 20 84 53.77 18.426 
SCI 22 3 14 7.86 3.385 
Valid N (listwise) 22      

 
 
 
Descriptive Statistics for the 3213sp Participants: Variables in Common with 3213fa 
 
 Descriptive Statistics 
 
  N Minimum Maximum Mean Std. Deviation 
ATSfield 22 53 81 69.36 8.539 
ATScours 22 14 34 26.05 5.499 
ATSsum 22 70 114 95.41 12.786 
CSSE 22 14 75 43.55 16.344 
SELS 22 19 84 58.27 16.304 
Valid N (listwise) 22      
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432: Descriptive Statistics for Variables in Common with 3213sp 
 
 Descriptive Statistics 
 
  N Minimum Maximum Mean Std. Deviation 
ATSfield 6 73 84 78.50 4.764 
ATScours 6 30 38 35.00 3.347 
ATSsum 6 106 122 113.50 6.156 
CSSE 6 32 57 43.50 11.041 
SELS 6 58 84 70.33 9.438 
SCgraphs 6 6 12 9.17 2.137 
SCcenter 6 0 5 3.50 1.761 
SCspread 6 0 12 7.67 4.227 
SCprob 6 6 9 7.33 1.211 
SCsum4 6 23 33 27.67 4.546 
WKen 4 2 4 2.75 .957 
WKfr 4 3 4 3.25 .500 
WKhp 4 3 4 3.50 .577 
WKpd 4 3 4 3.25 .500 
WKin 4 4 4 4.00 .000 
WKls 4 2 3 2.75 .500 
WKtotal 4 18 23 19.50 2.380 

 
 
 
3213sp: Descriptive Statistics for Variables in Common with 432 
 
 Descriptive Statistics 
 
  N Minimum Maximum Mean Std. Deviation 
ATSfield 21 53 81 69.57 8.692 
ATScours 21 14 34 26.14 5.615 
ATSsum 21 70 114 95.71 13.020 
CSSE 21 14 75 42.71 16.264 
SELS 21 19 84 57.95 16.636 
SCgraphs 21 0 9 6.00 2.214 
SCcenter 21 0 6 1.86 1.459 
SCspread 21 0 9 4.38 2.598 
SCprob 21 0 8 5.33 2.477 
SCsum4 21 0 28 17.57 6.177 
WKen 21 1 4 2.57 .870 
WKfr 21 1 4 3.05 .805 
WKhp 21 1 4 2.86 .727 
WKpd 21 1 4 3.10 .831 
WKin 21 1 4 3.71 .717 
WKls 21 1 3 1.57 .746 
WKtotal 21 7 21 16.86 3.719 
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The descriptive statistics outputs from SPSS™ for 3213sp21. 
 
 Descriptive Statistics 
 
  N Minimum Maximum Mean Std. Deviation 
WKen 21 1 4 2.57 .870 
WKfr 21 1 4 3.05 .805 
WKhp 21 1 4 2.86 .727 
WKpd 21 1 4 3.10 .831 
WKin 21 1 4 3.71 .717 
WKls 21 1 3 1.57 .746 
WKtotal 21 7 21 16.86 3.719 
Valid N (listwise) 21      

 
 
 
 The descriptive statistics outputs from SPSS™ for 432 
 
  Descriptive Statistics 
 
  N Minimum Maximum Mean Std. Deviation 
WKen 4 2 4 2.75 .957 
WKfr 4 3 4 3.25 .500 
WKhp 4 3 4 3.50 .577 
WKpd 4 3 4 3.25 .500 
WKin 4 4 4 4.00 .000 
WKls 4 2 3 2.75 .500 
WKtotal 4 18 23 19.50 2.380 
Valid N (listwise) 4      
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Appendix G 
 

ANOVA, Original SPSS™ Outputs 
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ANOVA Results for Each of the Variables Measured in the 1473 Course. These 
Results Compare Elementary Education Majors to All Other 1473 Majors Combined. 
 
 ANOVA 

    
Sum of 

Squares df Mean Square F Sig. 
Between Groups 54.280 1 54.280 .417 .521
Within Groups 10294.609 79 130.312    

ATSfield 

Total 10348.889 80     
Between Groups 1.536 1 1.536 .027 .870
Within Groups 4474.192 79 56.635    

ATScours 

Total 4475.728 80     
Between Groups 37.552 1 37.552 .139 .710
Within Groups 21358.917 79 270.366    

ATSsum 

Total 21396.469 80     
Between Groups 529.813 1 529.813 3.379 .070
Within Groups 12386.656 79 156.793    

CSSE 

Total 12916.469 80     
Between Groups 329.928 1 329.928 1.413 .238
Within Groups 18450.319 79 233.548    

SELS 

Total 18780.247 80     
Between Groups 13.656 1 13.656 1.417 .238
Within Groups 761.554 79 9.640    

SCI 

Total 775.210 80     

 
ANOVA for the 1473 (all 81) Compared to the 3213fa (all 22) Participants 
 
 ANOVA 

    
Sum of 

Squares df Mean Square F Sig. 
Between Groups 14.995 1 14.995 .105 .747
Within Groups 14418.753 101 142.760    

ATSfield 

Total 14433.748 102     
Between Groups 145.344 1 145.344 2.368 .127
Within Groups 6198.501 101 61.371    

ATScours 

Total 6343.845 102     
Between Groups 253.707 1 253.707 .824 .366
Within Groups 31107.924 101 307.999    

ATSsum 

Total 31361.631 102     
Between Groups 10.633 1 10.633 .059 .808
Within Groups 18059.969 101 178.812    

CSSE 

Total 18070.602 102     
Between Groups 1031.404 1 1031.404 4.021 .048
Within Groups 25910.111 101 256.536    

SELS 

Total 26941.515 102     
Between Groups .956 1 .956 .095 .758
Within Groups 1015.801 101 10.057    

SCI 

Total 1016.757 102     
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ANOVA between the 3213fa (n=22) and the 1473 elem. Ed. Majors (n=12) 
participants. 
 
 ANOVA 

    
Sum of 

Squares df Mean Square F Sig. 
Between Groups 65.029 1 65.029 .333 .568
Within Groups 6246.530 32 195.204    

ATSfield 

Total 6311.559 33     
Between Groups 51.213 1 51.213 .698 .410
Within Groups 2347.023 32 73.344    

ATScours 

Total 2398.235 33     
Between Groups 231.658 1 231.658 .515 .478
Within Groups 14406.371 32 450.199    

ATSsum 

Total 14638.029 33     
Between Groups 371.466 1 371.466 1.853 .183
Within Groups 6414.417 32 200.451    

CSSE 

Total 6785.882 33     
Between Groups 1225.029 1 1225.029 3.883 .057
Within Groups 10096.530 32 315.517    

SELS 

Total 11321.559 33     
Between Groups 11.551 1 11.551 1.022 .320
Within Groups 361.508 32 11.297    

SCI 

Total 373.059 33     
 
 
ANOVA between the 3213fa (n=22) and the 3213sp (n=22) participants. 
 
 ANOVA 
 

    
Sum of 

Squares df Mean Square F Sig. 
Between Groups 188.205 1 188.205 1.411 .242
Within Groups 5600.955 42 133.356    

ATSfield 

Total 5789.159 43     
Between Groups 56.818 1 56.818 1.012 .320
Within Groups 2357.727 42 56.136    

ATScours 

Total 2414.545 43     
Between Groups 38.205 1 38.205 .122 .729
Within Groups 13144.773 42 312.971    

ATSsum 

Total 13182.977 43     
Between Groups 102.023 1 102.023 .398 .531
Within Groups 10752.955 42 256.023    

CSSE 

Total 10854.977 43     
Between Groups 222.750 1 222.750 .736 .396
Within Groups 12712.227 42 302.672    

SELS 

Total 12934.977 43     



 

 298

 
ANOVA between the 1473 (all 81) and the 3213sp (all 22) participants. 
 
 ANOVA 
 

    
Sum of 

Squares df Mean Square F Sig. 
Between Groups 444.253 1 444.253 3.777 .055
Within Groups 11879.980 101 117.624    

ATSfield 

Total 12324.233 102     
Between Groups 6.773 1 6.773 .134 .715
Within Groups 5110.683 101 50.601    

ATScours 

Total 5117.456 102     
Between Groups 560.737 1 560.737 2.281 .134
Within Groups 24829.787 101 245.839    

ATSsum 

Total 25390.524 102     
Between Groups 88.484 1 88.484 .482 .489
Within Groups 18525.924 101 183.425    

CSSE 

Total 18614.408 102     
Between Groups 179.506 1 179.506 .744 .390
Within Groups 24362.611 101 241.214    

SELS 

Total 24542.117 102     
 
 
 
ANOVA between the 3213sp (n=22) and the 1473 elem. Ed. Majors (n=12) 
participants. 
 
 ANOVA 
 

    
Sum of 

Squares df Mean Square F Sig. 
Between Groups 383.772 1 383.772 3.312 .078
Within Groups 3707.758 32 115.867    

ATSfield 

Total 4091.529 33     
Between Groups .678 1 .678 .017 .896
Within Groups 1259.205 32 39.350    

ATScours 

Total 1259.882 33     
Between Groups 416.706 1 416.706 1.641 .209
Within Groups 8128.235 32 254.007    

ATSsum 

Total 8544.941 33     
Between Groups 116.364 1 116.364 .541 .467
Within Groups 6880.371 32 215.012    

CSSE 

Total 6996.735 33     
Between Groups 504.499 1 504.499 1.888 .179
Within Groups 8549.030 32 267.157    

SELS 

Total 9053.529 33     
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 ANOVA between the 1473 (Ed, n=12) and all 3213 (n=44) participants. 
 
 ANOVA 
 

    
Sum of 

Squares df Mean Square F Sig. 
Between Groups 232.156 1 232.156 1.574 .215
Within Groups 7965.826 54 147.515    

ATSfield 

Total 8197.982 55     
Between Groups 19.330 1 19.330 .343 .560
Within Groups 3038.795 54 56.274    

ATScours 

Total 3058.125 55     
Between Groups 385.463 1 385.463 1.164 .285
Within Groups 17877.894 54 331.072    

ATSsum 

Total 18263.357 55     
Between Groups 274.320 1 274.320 1.222 .274
Within Groups 12125.894 54 224.554    

CSSE 

Total 12400.214 55     
Between Groups 1002.338 1 1002.338 3.404 .071
Within Groups 15901.644 54 294.475    

SELS 

Total 16903.982 55     
 
 
ANOVA between the 1473 (n=81) and all 3213 (n=44) participants. 
 
 ANOVA 
 

    
Sum of 

Squares df Mean Square F Sig. 
Between Groups 256.464 1 256.464 1.955 .165
Within Groups 16138.048 123 131.204    

ATSfield 

Total 16394.512 124     
Between Groups 88.526 1 88.526 1.580 .211
Within Groups 6890.274 123 56.018    

ATScours 

Total 6978.800 124     
Between Groups 646.346 1 646.346 2.299 .132
Within Groups 34579.446 123 281.134    

ATSsum 

Total 35225.792 124     
Between Groups 15.562 1 15.562 .081 .777
Within Groups 23771.446 123 193.264    

CSSE 

Total 23787.008 124     
Between Groups 853.448 1 853.448 3.310 .071
Within Groups 31715.224 123 257.847    

SELS 

Total 32568.672 124     
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ANOVA comparison of Common Variables Between the 3213sp and 432 participants 
 

ANOVA 
 

    
Sum of 

Squares df Mean Square F Sig. 
Between Groups 372.024 1 372.024 5.725 .025
Within Groups 1624.643 25 64.986    

ATSfield 

Total 1996.667 26     
Between Groups 366.095 1 366.095 13.331 .001
Within Groups 686.571 25 27.463    

ATScours 

Total 1052.667 26     
Between Groups 1476.214 1 1476.214 10.309 .004
Within Groups 3579.786 25 143.191    

ATSsum 

Total 5056.000 26     
Between Groups 2.881 1 2.881 .012 .913
Within Groups 5899.786 25 235.991    

CSSE 

Total 5902.667 26     
Between Groups 715.344 1 715.344 2.990 .096
Within Groups 5980.286 25 239.211    

SELS 

Total 6695.630 26     
Between Groups 46.796 1 46.796 9.682 .005
Within Groups 120.833 25 4.833    

SCgraphs 

Total 167.630 26     
Between Groups 12.595 1 12.595 5.422 .028
Within Groups 58.071 25 2.323    

SCcenter 

Total 70.667 26     
Between Groups 50.381 1 50.381 5.616 .026
Within Groups 224.286 25 8.971    

SCspread 

Total 274.667 26     
Between Groups 18.667 1 18.667 3.590 .070
Within Groups 130.000 25 5.200    

SCprob 

Total 148.667 26     
Between Groups 475.598 1 475.598 13.722 .001
Within Groups 866.476 25 34.659    

SCsum4 

Total 1342.074 26     
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Appendix H 
 

Regression Analysis Outputs for CSSE to Predict SCI for 1473ed 
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1473ed regression model for CSSE to predict SCI scores. 
 
 Model Summary 
 

Model R R Square 
Adjusted R 

Square 
Std. Error of 
the Estimate 

1 .024(a) .001 -.099 3.476
a  Predictors: (Constant), CSSE 
 
 ANOVA(b) 
 

Model   
Sum of 

Squares df Mean Square F Sig. 
Regression .072 1 .072 .006 .940(a) 
Residual 120.844 10 12.084    

1 

Total 120.917 11     
a  Predictors: (Constant), CSSE 
b  Dependent Variable: SCI 
 
 Coefficients(a) 
 

Unstandardized 
Coefficients 

Standardized 
Coefficients t Sig. 

Model   B Std. Error Beta B Std. Error 
(Constant) 8.726 4.731  1.844 .095 1 
CSSE .008 .098 .024 .077 .940 

a  Dependent Variable: SCI 
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Appendix I 
 

Percentage Scores for the Participants in the Original SCI Study 
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Results of the total administration of the SCI (engineers, etc), 

   (Rhoades, 2006) 
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Appendix J 
 

Original Model Summaries, ANOVA and Standard Error of the Coefficients for Each 
Regression Model Generated 
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Model Summary, ANOVA, and Coefficients of the Stepwise Regression to Predict SCI 
for the 3213fa Participants 
 
 Model Summary 
 

Model R R Square 
Adjusted R 

Square 
Std. Error of 
the Estimate 

1 .507(a) .257 .220 2.990
a  Predictors: (Constant), ATSsum 
 
 ANOVA(b) 
 

Model   
Sum of 

Squares df Mean Square F Sig. 
Regression 61.789 1 61.789 6.911 .016(a) 
Residual 178.802 20 8.940    

1 

Total 240.591 21     
a  Predictors: (Constant), ATSsum 
b  Dependent Variable: SCI 
 
 Coefficients(a) 
 

Unstandardized 
Coefficients 

Standardized 
Coefficients t Sig. 

Model   B Std. Error Beta B Std. Error 
(Constant) .402 2.909  .138 .891 1 
ATSsum .080 .030 .507 2.629 .016 

a  Dependent Variable: SCI 
 
 Excluded Variables(b) 
 

Model   Beta In t Sig. 
Partial 

Correlation 

Collinearity 
Statistics: 
Tolerance 

1 collstat -.219(a) -.954 .352 -.214 .705 
  ATSfield .148(a) .212 .834 .049 .080 
  ATScours -.096(a) -.212 .834 -.049 .190 
  CSSE -.145(a) -.519 .610 -.118 .498 
  SELS -.277(a) -1.028 .317 -.230 .510 

a  Predictors in the Model: (Constant), ATSsum 
b  Dependent Variable: SCI 
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Model Summary, ANOVA, and Coefficients of the Stepwise Regression to Predict SCI 
for the 3213fa Participants 
 
Model Summary 
 

Model R R Square 
Adjusted R 

Square 
Std. Error of 
the Estimate 

1 .525(a) .276 .248 3.606
a  Predictors: (Constant), ATSsum 
 ANOVA(b) 
 

Model   
Sum of 

Squares df Mean Square F Sig. 
Regression 128.831 1 128.831 9.906 .004(a) 
Residual 338.133 26 13.005    

1 

Total 466.964 27     
a  Predictors: (Constant), ATSsum 
b  Dependent Variable: SCI 
 Coefficients(a) 
 

Unstandardized 
Coefficients 

Standardized 
Coefficients t Sig. 

Model   B Std. Error Beta B Std. Error 
(Constant) -1.266 3.321  -.381 .706 1 
ATSsum .105 .033 .525 3.147 .004 

a  Dependent Variable: SCI 
 Excluded Variables(b) 
 

Model   Beta In t Sig. 
Partial 

Correlation 

Collinearity 
Statistics: 
Tolerance 

1 collstat .078(a) .397 .694 .079 .743 
  ATSfield -.009(a) -.014 .989 -.003 .072 
  ATScours .006(a) .014 .989 .003 .182 
  CSSE -.022(a) -.100 .921 -.020 .598 
  SELS -.111(a) -.440 .664 -.088 .452 

a  Predictors in the Model: (Constant), ATSsum 
b  Dependent Variable: SCI 
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Model Summary, ANOVA, and Coefficients for the Quadratic Regression Model to 
Predict SCsum4 scores for the Combined 3213fa and 432 Participants Using the 
Variable ATSsum 
 
 Model Summary 
 

Model R R Square 
Adjusted R 

Square 
Std. Error of 
the Estimate 

1 .577(a) .333 .280 3.529
a  Predictors: (Constant), ATSsumSq, ATSsum 
 
 ANOVA(b) 
 

Model   
Sum of 

Squares df Mean Square F Sig. 
Regression 155.635 2 77.818 6.249 .006(a) 
Residual 311.329 25 12.453    

1 

Total 466.964 27     
a  Predictors: (Constant), ATSsumSq, ATSsum 
b  Dependent Variable: SCI 
 
 
 Coefficients(a) 
 

Unstandardized 
Coefficients 

Standardized 
Coefficients t Sig. 

Model   B Std. Error Beta B Std. Error 
(Constant) -21.767 14.346  -1.517 .142 
ATSsum .578 .324 2.904 1.782 .087 

1 

ATSsumSq -.003 .002 -2.390 -1.467 .155 
a  Dependent Variable: SCI 
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Model Summary, ANOVA, and Coefficients of the Stepwise Regression to Predict 
SCsum4 scores for the 3213sp19 Participants 
 
 Model Summary 
 

Model R R Square 
Adjusted R 

Square 
Std. Error of 
the Estimate 

1 .687(a) .472 .441 3.558
a  Predictors: (Constant), ATSfield 
 
 ANOVA(b) 
 

Model   
Sum of 

Squares df Mean Square F Sig. 
Regression 192.472 1 192.472 15.204 .001(a) 
Residual 215.212 17 12.660    

1 

Total 407.684 18     
a  Predictors: (Constant), ATSfield 
b  Dependent Variable: SCsum4 
 
 Coefficients(a) 
 

Unstandardized 
Coefficients 

Standardized 
Coefficients t Sig. 

Model   B Std. Error Beta B Std. Error 
(Constant) -7.133 6.685  -1.067 .301 1 
ATSfield .374 .096 .687 3.899 .001 

a  Dependent Variable: SCsum4 
 
    Excluded Variables(b) 
 

Model   Beta In t Sig. 
Partial 

Correlation 

Collinearity 
Statistics: 
Tolerance 

1 collstat -.169(a) -.952 .355 -.232 .986 
  ATScours .131(a) .582 .569 .144 .637 
  ATSsum .303(a) .582 .569 .144 .119 
  CSSE -.276(a) -1.288 .216 -.306 .649 
  SELS .047(a) .211 .836 .053 .653 

a  Predictors in the Model: (Constant), ATSfield 
b  Dependent Variable: SCsum4 
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Model Summary, ANOVA, and Coefficients for the Quadratic Regression Model to 
Predict SCsum4 scores for 3213sp19 Participants Using the Variable ATSfield 
 
 Model Summary 
 

Model R R Square 
Adjusted R 

Square 
Std. Error of 
the Estimate 

1 .789(a) .623 .575 3.101
a  Predictors: (Constant), ATSfldSq, ATSfield 
 
 ANOVA(b) 
 

Model   
Sum of 

Squares df Mean Square F Sig. 
Regression 253.821 2 126.910 13.197 .000(a) 
Residual 153.864 16 9.616    

1 

Total 407.684 18     
a  Predictors: (Constant), ATSfldSq, ATSfield 
b  Dependent Variable: SCsum4 
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Model Summary, ANOVA, and Coefficients of the Stepwise Regression to Predict 
SCsum4 scores for the Combined 3213sp19 and 432 Participants 
 
 Model Summary 
 

Model R R Square 
Adjusted R 

Square 
Std. Error of 
the Estimate 

1 .744(a) .553 .534 4.123
a  Predictors: (Constant), ATSsum 
 
 ANOVA(b) 
 

Model   
Sum of 

Squares df Mean Square F Sig. 
Regression 483.688 1 483.688 28.456 .000(a) 
Residual 390.952 23 16.998    

1 

Total 874.640 24     
a  Predictors: (Constant), ATSsum 
b  Dependent Variable: SCsum4 
 
 Coefficients(a) 
 

Unstandardized 
Coefficients 

Standardized 
Coefficients t Sig. 

Model   B Std. Error Beta B Std. Error 
(Constant) -10.924 6.019  -1.815 .083 1 
ATSsum .320 .060 .744 5.334 .000 

a  Dependent Variable: SCsum4 
 
 Excluded Variables(b) 
 

Model   Beta In t Sig. 
Partial 

Correlation 

Collinearity 
Statistics: 
Tolerance 

1 collstat .076(a) .517 .610 .110 .919 
  ATSfield -.103(a) -.245 .809 -.052 .115 
  ATScours .075(a) .245 .809 .052 .216 
  CSSE -.112(a) -.681 .503 -.144 .736 
  SELS -.026(a) -.127 .900 -.027 .476 

a  Predictors in the Model: (Constant), ATSsum 
b  Dependent Variable: SCsum4 
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Model Summary, ANOVA, and Coefficients for the Quadratic Regression Model to 
Predict SCsum4 scores for the Combined 3213sp19 and 432 Participants Using the 
Variable ATSsum 
 
 Model Summary 
 

Model R R Square 
Adjusted R 

Square 
Std. Error of 
the Estimate 

1 .762(a) .581 .543 4.079
a  Predictors: (Constant), ATSsumSq, ATSsum 
 
 ANOVA(b) 
 

Model   
Sum of 

Squares df Mean Square F Sig. 
Regression 508.511 2 254.255 15.278 .000(a) 
Residual 366.129 22 16.642    

1 

Total 874.640 24     
a  Predictors: (Constant), ATSsumSq, ATSsum 
b  Dependent Variable: SCsum4 
 
 Coefficients(a) 
 

Unstandardized 
Coefficients 

Standardized 
Coefficients t Sig. 

Model   B Std. Error Beta B Std. Error 
(Constant) 34.064 37.315  .913 .371 
ATSsum -.643 .790 -1.497 -.814 .425 

1 

ATSsumSq .005 .004 2.247 1.221 .235 
a  Dependent Variable: SCsum4 
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Model Summary, ANOVA, and Coefficients of the Stepwise Regression to Predict 
SELS Results for the 3213fa and 1473ed Participants Combined 
 
 Model Summary 
 

Model R R Square 
Adjusted R 

Square 
Std. Error of 
the Estimate 

1 .500(a) .250 .227 14.565
a  Predictors: (Constant), CSSE 
 
 ANOVA(b) 
 

Model   
Sum of 

Squares df Mean Square F Sig. 
Regression 2265.510 1 2265.510 10.680 .003(a) 
Residual 6788.020 32 212.126    

1 

Total 9053.529 33     
a  Predictors: (Constant), CSSE 
b  Dependent Variable: SELS 
 
 Coefficients(a) 
 

Unstandardized 
Coefficients 

Standardized 
Coefficients t Sig. 

Model   B Std. Error Beta B Std. Error 
(Constant) 35.562 8.209  4.332 .000 1 
CSSE .569 .174 .500 3.268 .003 

a  Dependent Variable: SELS 
 
 Excluded Variables(b) 
 

Model   Beta In t Sig. 
Partial 

Correlation 

Collinearity 
Statistics: 
Tolerance 

1 collstat .124(a) .802 .429 .142 .996 
  ATSfield -.007(a) -.044 .965 -.008 .922 
  ATScours .216(a) 1.306 .201 .228 .840 
  ATSsum .074(a) .447 .658 .080 .880 
  SCI .089(a) .574 .570 .103 .985 

a  Predictors in the Model: (Constant), CSSE 
b  Dependent Variable: SELS 
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Model Summary, ANOVA, and Coefficients of the Stepwise Regression to Predict 
SELS Results for the Combined 3213fa and 1473ed Participants 
 
 Model Summary 
 

Model R R Square 
Adjusted R 

Square 
Std. Error of 
the Estimate 

1 .671(a) .450 .432 13.954
a  Predictors: (Constant), CSSE 
 
 ANOVA(b) 
 

Model   
Sum of 

Squares df Mean Square F Sig. 
Regression 5090.564 1 5090.564 26.143 .000(a) 
Residual 6230.995 32 194.719    

1 

Total 11321.559 33     
a  Predictors: (Constant), CSSE 
b  Dependent Variable: SELS 
 
 Coefficients(a) 
 

Unstandardized 
Coefficients 

Standardized 
Coefficients t Sig. 

Model   B Std. Error Beta B Std. Error 
(Constant) 21.014 7.658  2.744 .010 1 
CSSE .866 .169 .671 5.113 .000 

a  Dependent Variable: SELS 
 
 Excluded Variables(b) 
 

Model   Beta In t Sig. 
Partial 

Correlation 

Collinearity 
Statistics: 
Tolerance 

1 collstat .002(a) .011 .991 .002 .783 
  ATSfield -.039(a) -.258 .798 -.046 .763 
  ATScours .217(a) 1.512 .141 .262 .799 
  ATSsum .068(a) .441 .662 .079 .749 

a  Predictors in the Model: (Constant), CSSE 
b  Dependent Variable: SELS 
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Model Summary, ANOVA, and Coefficients of the Stepwise Regression to Predict 
SELS Results for the Combined 3213sp, 3213fa, and 1473ed Participants 
 
 Model Summary 
 

Model R R Square 
Adjusted R 

Square 
Std. Error of 
the Estimate 

1 .612(a) .375 .363 13.991
2 .664(b) .440 .419 13.360

a  Predictors: (Constant), CSSE 
b  Predictors: (Constant), CSSE, ATScours 
 
 ANOVA(c) 
 

Model   
Sum of 

Squares df Mean Square F Sig. 
Regression 6334.332 1 6334.332 32.362 .000(a) 
Residual 10569.650 54 195.734    

1 

Total 16903.982 55     
Regression 7444.093 2 3722.046 20.853 .000(b) 
Residual 9459.890 53 178.488    

2 

Total 16903.982 55     
a  Predictors: (Constant), CSSE 
b  Predictors: (Constant), CSSE, ATScours 
c  Dependent Variable: SELS 
 Coefficients(a) 
 

Unstandardized 
Coefficients 

Standardized 
Coefficients t Sig. 

Model   B Std. Error Beta B Std. Error 
(Constant) 27.372 5.738  4.770 .000 1 
CSSE .715 .126 .612 5.689 .000 
(Constant) 15.799 7.181  2.200 .032 
CSSE .561 .135 .481 4.165 .000 

2 

ATScours .677 .271 .288 2.494 .016 
a  Dependent Variable: SELS 
 
 Excluded Variables(c) 
 

Model   Beta In t Sig. 
Partial 

Correlation 

Collinearity 
Statistics: 
Tolerance 

1 collstat .127(a) 1.139 .260 .155 .922 
  ATSfield .082(a) .667 .508 .091 .770 
  ATScours .288(a) 2.494 .016 .324 .792 
  ATSsum .183(a) 1.480 .145 .199 .742 
2 collstat .087(b) .804 .425 .111 .899 
  ATSfield -.157(b) -1.060 .294 -.145 .478 
  ATSsum -.235(b) -1.060 .294 -.145 .215 

a  Predictors in the Model: (Constant), CSSE 
b  Predictors in the Model: (Constant), CSSE, ATScours 
c  Dependent Variable: SELS 
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Model Summary, ANOVA, and Coefficients for the Quadratic Regression Model to 
Predict SELS scores for the Combined 3213sp, 3213fa, and 1473ed Participants 
Using the Variable CSSE 
 
 Model Summary 
 

Model R R Square 
Adjusted R 

Square 
Std. Error of 
the Estimate 

1 .617(a) .380 .357 14.061
a  Predictors: (Constant), CSSEsqrd, CSSE 
 
 ANOVA(b) 
 

Model   
Sum of 

Squares df Mean Square F Sig. 
Regression 6425.812 2 3212.906 16.251 .000(a) 
Residual 10478.170 53 197.701    

1 

Total 16903.982 55     
a  Predictors: (Constant), CSSEsqrd, CSSE 
b  Dependent Variable: SELS 
 
 Coefficients(a) 
 

Unstandardized 
Coefficients 

Standardized 
Coefficients t Sig. 

Model   B Std. Error Beta B Std. Error 
(Constant) 35.702 13.537  2.637 .011 
CSSE .274 .660 .235 .415 .680 

1 

CSSEsqrd .005 .008 .385 .680 .499 
a  Dependent Variable: SELS 
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Model Summary, ANOVA, and Coefficients of the Stepwise Regression to Predict 
SELS Results for the 3213fa Participants 
 
 Model Summary 

Model R R Square 
Adjusted R 

Square 
Std. Error of 
the Estimate 

1 .740(a) .547 .525 12.705
2 .826(b) .683 .649 10.912

a  Predictors: (Constant), ATScours 
b  Predictors: (Constant), ATScours, CSSE 
 
 ANOVA(c) 

Model   
Sum of 

Squares df Mean Square F Sig. 
Regression 3901.575 1 3901.575 24.171 .000(a) 
Residual 3228.288 20 161.414    

1 

Total 7129.864 21     
Regression 4867.359 2 2433.679 20.437 .000(b) 
Residual 2262.505 19 119.079    

2 

Total 7129.864 21     
a  Predictors: (Constant), ATScours 
b  Predictors: (Constant), ATScours, CSSE 
c  Dependent Variable: SELS 
 
 Coefficients(a) 

Unstandardized 
Coefficients 

Standardized 
Coefficients t Sig. 

Model   B Std. Error Beta B Std. Error 
(Constant) 11.157 9.081  1.229 .234 1 
ATScours 1.505 .306 .740 4.916 .000 
(Constant) 4.958 8.098  .612 .548 
ATScours .955 .326 .469 2.927 .009 

2 

CSSE .538 .189 .457 2.848 .010 
a  Dependent Variable: SELS 
 Excluded Variables(c) 

Model   Beta In t Sig. 
Partial 

Correlation 

Collinearity 
Statistics: 
Tolerance 

1 collstat .288(a) 1.839 .082 .389 .822 
  ATSfield .115(a) .507 .618 .115 .452 
  ATSsum .178(a) .507 .618 .115 .190 
  CSSE .457(a) 2.848 .010 .547 .649 
  SCI -.137(a) -.811 .427 -.183 .808 
2 collstat .095(b) .547 .591 .128 .577 
  ATSfield -.212(b) -.951 .354 -.219 .339 
  ATSsum -.327(b) -.951 .354 -.219 .142 
  SCI -.153(b) -1.067 .300 -.244 .807 

a  Predictors in the Model: (Constant), ATScours 
b  Predictors in the Model: (Constant), ATScours, CSSE 
c  Dependent Variable: SELS 



 

 318

 
Model Summary, ANOVA, and Coefficients of the Stepwise Regression to Predict 
ATSfield Results for the 3213sp Participants 
 
 Model Summary 
 

Model R R Square 
Adjusted R 

Square 
Std. Error of 
the Estimate 

1 .643(a) .413 .384 6.704
a  Predictors: (Constant), ATScours 
 
 ANOVA(b) 
 

Model   
Sum of 

Squares df Mean Square F Sig. 
Regression 632.321 1 632.321 14.071 .001(a) 
Residual 898.770 20 44.938    

1 

Total 1531.091 21     
a  Predictors: (Constant), ATScours 
b  Dependent Variable: ATSfield 
 
 Coefficients(a) 
 

Unstandardized 
Coefficients 

Standardized 
Coefficients t Sig. 

Model   B Std. Error Beta B Std. Error 
(Constant) 43.372 7.075  6.130 .000 1 
ATScours .998 .266 .643 3.751 .001 

a  Dependent Variable: ATSfield 
 
 Excluded Variables(b) 
 

Model   Beta In t Sig. 
Partial 

Correlation 

Collinearity 
Statistics: 
Tolerance 

1 collstat .123(a) .702 .491 .159 .979 
  CSSE .286(a) 1.446 .164 .315 .713 
  SELS .289(a) 1.344 .195 .295 .610 

a  Predictors in the Model: (Constant), ATScours 
b  Dependent Variable: ATSfield 
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Model Summary, ANOVA, and Coefficients of the Stepwise Regression to Predict 
WKen Results for the 3213sp19 Participants 
 
 Model Summary 
 

Model R R Square 
Adjusted R 

Square 
Std. Error of 
the Estimate 

1 .477(a) .228 .182 .751
a  Predictors: (Constant), ATScours 
 
  ANOVA(b) 
 

Model   
Sum of 

Squares df Mean Square F Sig. 
Regression 2.829 1 2.829 5.015 .039(a) 
Residual 9.592 17 .564    

1 

Total 12.421 18     
a  Predictors: (Constant), ATScours 
b  Dependent Variable: WKen 
 
  Coefficients(a) 
 

Unstandardized 
Coefficients 

Standardized 
Coefficients t Sig. 

Model   B Std. Error Beta B Std. Error 
(Constant) .799 .836  .955 .353 1 
ATScours .071 .032 .477 2.239 .039 

a  Dependent Variable: WKen 
 
  Excluded Variables(b) 
 

Model   Beta In t Sig. 
Partial 

Correlation 

Collinearity 
Statistics: 
Tolerance 

1 collstat -.080(a) -.367 .719 -.091 .999 
  ATSfield -.297(a) -1.122 .278 -.270 .637 
  ATSsum -.439(a) -1.122 .278 -.270 .293 
  CSSE -.308(a) -1.236 .234 -.295 .710 
  SELS .170(a) .614 .548 .152 .614 
  SCsum4 -.126(a) -.501 .623 -.124 .753 

a  Predictors in the Model: (Constant), ATScours 
b  Dependent Variable: WKen 
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Model Summary, ANOVA, and Coefficients of the Stepwise Regression to Predict 
WKhp Results for the 3213sp19 Participants 
 
 Model Summary 
 

Model R R Square 
Adjusted R 

Square 
Std. Error of 
the Estimate 

1 .688(a) .473 .442 .514
a  Predictors: (Constant), SELS 
 
 ANOVA(b) 
 

Model   
Sum of 

Squares df Mean Square F Sig. 
Regression 4.035 1 4.035 15.276 .001(a) 
Residual 4.491 17 .264    

1 

Total 8.526 18     
a  Predictors: (Constant), SELS 
b  Dependent Variable: WKhp 
 
 Coefficients(a) 
 

Unstandardized 
Coefficients 

Standardized 
Coefficients t Sig. 

Model   B Std. Error Beta B Std. Error 
(Constant) 1.217 .432  2.817 .012 1 
SELS .029 .007 .688 3.908 .001 

a  Dependent Variable: WKhp 
 
 Excluded Variables(b) 
 

Model   Beta In t Sig. 
Partial 

Correlation 

Collinearity 
Statistics: 
Tolerance 

1 collstat .252(a) 1.433 .171 .337 .947 
  ATSfield .224(a) 1.028 .319 .249 .653 
  ATScours .328(a) 1.513 .150 .354 .614 
  ATSsum .336(a) 1.468 .162 .344 .554 
  CSSE .154(a) .779 .447 .191 .812 
  SCsum4 .011(a) .056 .956 .014 .810 

a  Predictors in the Model: (Constant), SELS 
b  Dependent Variable: WKhp 
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Model Summary, ANOVA, and Coefficients for the Quadratic Regression Model to 
Predict WKhp scores for the 3213sp19 Participants Using the Variables SELS and 
SELSsqrd 
 
 Model Summary 
 

Model R R Square 
Adjusted R 

Square 
Std. Error of 
the Estimate 

1 .738(a) .544 .487 .493
a  Predictors: (Constant), SELSsqrd, SELS 
 
 ANOVA(b) 
 

Model   
Sum of 

Squares df Mean Square F Sig. 
Regression 4.642 2 2.321 9.559 .002(a) 
Residual 3.885 16 .243    

1 

Total 8.526 18     
a  Predictors: (Constant), SELSsqrd, SELS 
b  Dependent Variable: WKhp 
 
 
 Coefficients(a) 
 

Unstandardized 
Coefficients 

Standardized 
Coefficients t Sig. 

Model   B Std. Error Beta B Std. Error 
(Constant) .108 .815  .132 .897 
SELS .079 .033 1.880 2.432 .027 

1 

SELSsqrd -.001 .000 -1.221 -1.580 .134 
a  Dependent Variable: WKhp 
 
  
 




