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Organization Location Region/State:  

West South Central:  

Texas (TX)  

 

Where project work happens:  

New England:  

Maine (ME)  

Vermont (VT)  

West South Central:  

Louisiana (LA)  

Texas (TX)  

 

Participant type:  

Middle School Students  

Middle School Teachers  

Target Area:  

Rural  

Suburban  

Urban  

 

Award Number:  

08-33706 

 

 

 

Goals of the Project 
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In this project, approximately 1200 students from seven middle schools in Louisiana, 

Maine, Texas and Vermont are monitoring home energy use under supervision of their 

teachers. The data are being used to develop optimum scenarios for conserving energy and 

reducing production of greenhouse gases in local communities. The teachers are receiving 

professional development to carry out the project. Students and teachers are using online 

software tools to record and analyze their data and create projections of future energy use 

based on assumptions of policy changes. They are communicating their results within the 

project via information communication technology.  

Research is being conducted on the effects of the project on students' and teachers' changes 

of attitudes and interests in science, and in students' gains in science content knowledge 

through comparisons with matched, untreated schools.  

Description of Schools taking part in the pre/post evaluation 

In 2010-2011 nearly 250 students, representing nearly equal numbers of male and female 

students, have taken both the pre and post surveys designed to help measure and understand 

changes in their content knowledge as well as their attitudes toward energy use.  As a rule, 

post tests were given at least 4 months after pre tests, in order to better serve as measures of 

long-term learning than they could if less time has elapsed.  When students’ scores can be 

matched, pre and post, we can interpret the results at the student level, in addition to a 

grade-level and school-wide analysis.  This provides us with a more detailed look at how 

students’ scores are moving up or down on the pre/post assessments.   

Matching Pre and Post Responses for Vampire Electronics 

School Pre Test Post Test Matched Sample, Pre-

Post 

Good Shepherd 

Episcopal School, 

Dallas TX 

August/September 

2010 (n=41) 

May 2011 (n=41) 7 grade = 100% 

Mt. Blue Middle 

School, Farmington, 

ME 

December 2010 (n=30) May 2011 (n=30) 8 grade = 100% 

Lamar Middle School October 2010 (n=1) April 2011 (n=1) 7 grade = 100% 

Missisquoi Valley 

Union Middle School 

October 2010 (n=1) April 2011 (n=1) 7 grade = 100% 

SLU Lab School, 

Hammond, LA 

September 2010 

(n=38) 

March-June 2011 

(n=38) 

6 grade = 44.7%, 7 

grade = 42.1%, 8 grade 

= 13.2% 

Burkburnett Middle October/November April 2011 (n=132) 7 grade = 97.7%, 6 

grade = 1.5%, 8 grade 
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School Pre Test Post Test Matched Sample, Pre-

Post 

School, TX 2010 (n=132) = .8% 

 

The four schools whose students have submitted 98% of the “matched” MSOSW pre/post 

test results this year are profiled below: 

53.66% Burkburnett Middle School 

15.45% SLU Lab School 

12.20% Mt. Blue 

16.67% Good Shepherd 

2.03% other 

100.00% Total 

 

Home of over 3,000 students, Burkburnett Independent School District’s goal is to help all 

learners succeed at each grade level and graduate from high school well equipped for the 

next level of their educational journey.  Their staff is dedicated to making the schools 

exceptional places to learn, and ensuring this outcome by building supportive, positive 

relationships in a culture of academic excellence.  (see http://www.burkburnettisd.org 

/education/components/scrapbook/default.php?sectiondetailid=694&) 

The SLU Lab School is a collaboration of the Tangipahoa Parish School System and 

Southeastern Louisiana University College of Education and Human Development. Two 

hundred twenty-seven students attend school in kindergarten through eighth grade.  

Accredited by the Louisiana State Department of Education and Southern Association of 

Colleges and Schools, it was established as the "Training School" and opened its doors on 

January 16, 1940.  Two hundred and twenty seven students attend in grades K-8, in one 

section of each grade level.  (see http://www.selu.edu/acad_research/programs 

/labschool/about/index.html) 

Farmington's Mount Blue Middle School serves 202 seventh graders and 232 eighth 

graders, and 98% who are Caucasian.   It is in the MSAD 09 district, where both reading 

and math scores for 7
th

 graders were above the state average in 2009. 

In the year 2009-2010 Mount Blue was recognized as a Top 10 School in the Johns 

Hopkins University City Talent Search. (see http://web.msad9.org/mbms 

/Mt._Blue_Middle_School/Welcome.html) 

Currently educating over 600 students, Good Shepherd Episcopal School prides itself as a 

leader in pre-high school education in the Dallas area.  Founded in 1959, it is coeducational, 

encouraging enrollment by students of all races, colors, religions, and national origins. 
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Nationally recognized as a U.S. Blue Ribbon School of Excellence, it is also a member of 

the National Association of Independent Schools. (see http://www.gseschooldallas.org/ ) 

 

Instruments and Findings 

Vampire Electronics 

Gain: Post tests have been received from 7 sites.  Analysis of the Pre-Post gain shows that 

overall the results (n=492 matched pre-post tests) are significant and positive for “matched” 

students across the project, and when broken down by gender. 

Reliability: Cronbach’s alpha analysis, used here to measure inter-test item reliability, 

shows that the reliability of the post tests is higher than for the pre tests.  These findings 

indicate that the Vampire Electronics test is good at measuring “all the same thing.”  The 

reliability statistic increased pre to post for both  

We find that students remembered well whether they had taken the test in the fall.  While 

246 matches were made through use of the students’ codes, initials, DOB, etc., and 235 

remembered on the post test that they had taken a pre test. 

 

We find that there is a significant improvement in scores of the eight students whose 

teachers, and they themselves, participated in the project for both years.  However, this 

comparison group is so small that the finding should be tested again, with more students 

continuing on to the second year. 

Also see Vampire Electronics Technical Report, page 9. 

 

STEM Content 

Gain: Identical pre and post tests were administered to participants at the seven MSOSW 

participating schools.  Analysis of the test for significance and reliability across gender is in 

progress at this time, to be completed this summer. 

 

NELS (Demographics and Career Aspirations) 

These pre-post test items are adapted from the National Center for Education Statistics and 

the American Women in Engineering item banks.  They are used here to measure career 

aspiration and demographics on identical pre and post tests.  

 Five multiple choice questions were selected for the instrument this year, selected from the 

eight questions last year based on the direction and strength of findings in the pilot of this 
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assessment.  Items chosen for the assessment were selected for their relation to 21
st
 century 

learning skills, as well as to provide some demographic information about the students and 

their schools. 

Once again this instrument has provided a wealth of data based on students’ self-reports of 

their recent experiences and goals for the future. Included in the findings: 

 A 13.8% increase is found for project students who say they see the importance of science 

in daily life. 

 There is an 6.9% increase pre to post for project students who say they think about what a 

problem means and the ways it might be solved.   

 An 8.6% increase in agreement with the statement that scientists and mathematicians 

work on things that help the world is found for project students.   

 A larger gain of 12.1% is found pre to post for project students with the statement that 

scientists and mathematicians can choose to do many different kinds of jobs.  

 These project students shows a 6% increase in response to “work that makes me think.”  

 Starting at 70%, there is a 7% increase for the project students in agreement with the 

statement that they will look for “work that allows me to have time with family.” 

 Project students report an 11.7% increase in agreement with the question that they will 

seek “work that allows me to help my community and/or society.”   

 There is a 6.9% increase in agreement with the statement “work that is satisfying to me.”  

 There is a -9% decrease in agreement for project students with the statement that they 

will attend a 2-yr or vocational school.   

 But a drop, -5.6%, in agreement with the statement “I don’t know” how far they will get in 

school. 

Also see NELS technical report page 22. 

 

 

ISTE 

A subset of 6 items was selected by MSOSW project leaders and evaluators from ISTE and 

21
st
 Century work.  Seven teachers completed this test either in the fall of 2010 or the 

spring of 2011.  But as there are no “matched” pre/post results, it is recommended that 

follow-up interviews be conducted with participating teachers in order to provide an 

opportunity for them to further reflect on their experience with MSOSW over the two years 
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of the project.  Questions for the interviews to be developed by MSOSW project leaders 

and evaluators, interviews to be conducted by phone by the evaluators during the summer 

of 2011.   

 

Next Steps 

Next Steps: 

Findings made in this report are still “fresh off the press,” with post testing concluding 

earlier this month.  While some recommendations are made in the technical reports that 

follow, as noted more time for reflection is planned over the summer, in consultation with 

the MSOSW program leaders, in order gain the most understanding from these pre/post 

results.  Continuing investigation of the results to include: 

 Vampire Electronics: Synthesis these findings with what is seen in MSOSW project 

level data. 

 STEM Content: Analysis of the test for significance and reliability across gender to 

be completed this summer, synthesize with findings seen in MSOSW project level. 

 Analysis of NELS results by Gender 

 Interview participating teachers, by phone, during the summer of 2011.   
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Technical Report: Vampire Electricity results, 6/26/2011 

 

Summary 

 

Matching Pre/Post tests have been received from 7 sites to date (Good Shepherd Episcopal 

School, Dallas TX; Mt. Blue Middle School, Farmington, ME; Lamar Middle School; 

Missisquoi Valley Union Middle School; SLU Lab School, Hammond, LA; Burkburnett 

Middle School, TX.  Three matched tests were returned from “Other locations.”  The 

Vampire test was administered last year as an online test with paper answer “bubble” sheet.  

While it was migrated to SurveyMonkey early this school year, a few sites again 

administered the paper pre tests and those results are pending receipt of all paper copies.  So 

there is the potential for more “matching” to take place when those paper tests are received.   

Analysis of the Pre-Post gain shows that overall the results (n=492 matched pre-post tests) 

are significant and positive.   

 

As in the prior year’s analysis, Cronbach’s alpha is used to measure inter-test item 

reliability.  We find that the reliability of the post tests is higher than for the pre tests, for 

participants who took pre and post tests.  These findings indicate that the Vampire 

Electronics test is good at measuring “all the same thing.” 

 

Data Set 

The total numbers of Pre and Post Tests administered to participants in seven MSOSW 

locations are presented in Table 1.  Breakdowns are shown by gender, at MSOSW project 

leaders request. 

 Gender 
 

  Frequency Percent Valid Percent 
Cumulative 

Percent 

Valid Boy 597 48.7 48.7 48.7 

Girl 630 51.3 51.3 100.0 

Total 1227 100.0 100.0   
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Sub-set of “matched” responses available for analysis.  Matched responses are those 

received from the same students in the fall and again in the spring. 

*categories: 

0 = no match       

1 = pre and post tests       

2 = 2nd try on same test       

3 = 3rd try on same test       

4 = 4th try on same test       

x = 1st try of multiple tries on same test, no eventual pre/post matches   

    

xp = 1st try of multiple tries, eventual pre/post match 

 Gender 
 

Match*   Frequency Percent 
Valid 

Percent 
Cumulative 

Percent 

0 Valid Boy 289 47.7 47.7 47.7 
Girl 317 52.3 52.3 100 

Total 606 100 100   

1 Valid Boy 245 49.4 49.4 49.4 
Girl 251 50.6 50.6 100 

Total 496 100 100   

2 Valid Boy 24 50 50 50 
Girl 24 50 50 100 

Total 48 100 100   

3 Valid Boy 2 33.3 33.3 33.3 
Girl 4 66.7 66.7 100 

Total 6 100 100   

4 Valid Boy 1 100 100 100 

x Valid Boy 32 51.6 51.6 51.6 

  
 

Girl 30 48.4 48.4 100 

  
 

Total 62 100 100   

xp Valid Boy 4 50 50 50 

Girl 4 50 50 100 

Total 8 100 100   

 

 

Totals 1227 
 

       

 

For the purpose of further analysis, the focus will be primarily on matched category “1” 

students who took both the pre and post tests this year. 
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Pre/Post Tests ( Total=1227, Matches=496) 

School    Match 
Frequenc
y 

Percen
t 

Valid 
Percent 

Cumulative 
Percent 

Burkburnett Middle School Valid 0 127 29 29 29 

  
 

1 265 61 61 91 

  
 

2 13 3 3 94 

  
 

x 19 4 4 98 

  
 

xp 8 2 2 100 

  
 

Total 432 100 100   

Calhoun Middle School Valid 0 1 50 50 50 

  
 

x 1 50 50 100 

  
 

Total 2 100 100   

Chelsea MS Valid 2 1 50 50 50 

  
 

x 1 50 50 100 

  
 

Total 2 100 100   

Good Shepherd Episcopal 
School Valid 0 30 26 26 26 

  
 

1 82 71 71 97 

  
 

2 1 1 1 97 

  
 

x 3 3 3 100 

  
 

Total 116 100 100   

Houston Middle School Valid 1 1 100 100 100 

Lamar MS Valid 0 161 83 83 83 

  
 

1 4 2 2 85 

  
 

2 13 7 7 92 

  
 

x 13 7 7 100 

  
 

3 2 1 1 93 

  
 

Total 193 100 100   

Missisquoi Valley Union Middle 
School Valid 0 4 80 80 80 

  
 

1 1 20 20 100 

  
 

Total 5 100 100   

Mt. Blue MS Valid 0 72 52 52 52 

  
 

1 60 43 43 96 

  
 

2 3 2 2 98 

  
 

x 3 2 2 100 

  
 

Total 138 100 100   

Other Valid 0 152 84 84 84 

  
 

1 7 4 4 88 

  
 

2 9 5 5 93 

  
 

x 9 5 5 100 

  
 

3 3 2 2 94 

  
 

4 1 1 1 95 

  
 

Total 181 100 100   

SLU Lab School Valid 0 38 28 28 28 

  
 

1 76 56 56 84 

  
 

2 8 6 6 90 

  
 

x 13 10 10 100 

  
 

3 1 1 1 90 

  
 

Total 136 100 100   
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School    Match 
Frequenc
y 

Percen
t 

Valid 
Percent 

Cumulative 
Percent 

Swanton Elementary School Valid 0 21 100 100 100 

Grades 

School    Grades 
Frequen
cy 

Perce
nt 

Valid 
Percent 

Cumulative 
Percent 

Burkburnett Middle School Valid 6 9 2 2 2 

  
 

7 421 97 97 100 

  
 

8 2 0 0 100 

  
 

Total 432 100 100   

Calhoun Middle School Valid 7 2 100 100 100 

Chelsea MS Valid 8 2 100 100 100 

Good Shepherd Episcopal 
School Valid 6 115 99 99 99 

  
 

other 1 1 1 100 

  
 

Total 116 100 100   

Houston Middle School Valid 7 1 100 100 100 

Lamar MS Valid 6 184 95 95 96 

  
 

7 8 4 4 100 

  
 

5 1 1 1 1 

  
 

Total 193 100 100   

Missisquoi Valley Union 
Middle School Valid 7 3 60 60 60 

  
 

8 2 40 40 100 

  
 

Total 5 100 100   

Mt. Blue MS Valid 7 1 1 1 1 

  
 

8 136 99 99 100 

  
 

10 1 1 1 1 

  
 

Total 138 100 100   

Other Valid 6 72 40 40 41 

  
 

7 6 3 3 45 

  
 

8 59 33 33 77 

  
 

other 1 1 1 100 

  
 

10 3 2 2 2 

  
 

9 40 22 22 99 

  
 

Total 181 100 100   

SLU Lab School Valid 6 61 45 45 46 

  
 

7 44 32 32 78 

  
 

8 29 21 21 99 

  
 

other 1 1 1 100 

  
 

10 1 1 1 1 

  
 

Total 136 100 100   

Swanton Elementary 
School Valid 6 21 100 100 100 

    

 
 
 

   

 

 



14  

 

Exploration of “true” vs. “recalled” matches: 
 

We find that students remembered well whether they had taken the test in the fall.  While 

246 matches were made through use of the students’ codes, initials, DOB, etc., and 235 

remembered on the post test that they had taken a pre test. 
 

 
Yes No Total 

This is the first time I've taken this survey. 40 1187 1227 

In addition, I also took this survey in Fall 2010. 235 992 1227 

I took this survey last school year. 55 1172 1227 

I took this survey more than once last year. 29 1198 1227 

I don't remember. 
  

72 1155 1227 

    
431     

   

(actual matched 
responses 2011) 246 

   
 
 
 Gender 
 

School     Frequency Percent 
Valid 
Percent 

Cumulative 
Percent 

Burkburnett Middle School Valid Boy 61 46 46 46 

  
Girl 71 54 54 100 

  
Total 132 100 100   

Good Shepherd Episcopal School Valid Boy 22 54 54 54 

  
Girl 19 46 46 100 

  
Total 41 100 100   

Lamar MS Valid Boy 1 100 100 100 

Missisquoi Valley Union Middle 
School Valid Girl 1 100 100 100 

Mt. Blue MS Valid Boy 15 50 50 50 

  
Girl 15 50 50 100 

  
Total 30 100 100   

Other Valid Boy 2 67 67 67 

  
Girl 1 33 33 100 

  
Total 3 100 100   

SLU Lab School Valid Boy 22 58 58 58 

  
Girl 16 42 42 100 

  
Total 38 100 100   

 

Total 246 

Boy 123 

Girl 123 
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Significant positive gains are found pre to post for both boys and girls: 

T-Test -- Paired Samples Test 
 

Gen   Paired Differences t df 
Sig. (2-
tailed) 

  Mean 
Std. 

Deviation 

Std. 
Error 
Mean 

95% Confidence 
Interval of the 

Difference       

        Lower Upper       

Boy Pair 1 ScoreP 
- 
ScoreT 

-1.17886 2.40230 .21661 
-

1.60766 
-

.75007 
-5.442 122 .000 

Girl Pair 1 ScoreP 
- 
ScoreT 

-1.08130 2.37678 .21431 
-

1.50554 
-

.65706 
-5.046 122 .000 

 
 

The reliability statistic increased pre to post for both genders as well: 
 
 
                            Reliability Statistics 
 

Reliability 

Statistics 

Cronbach's 

Alpha 

Cronbach's 

Alpha Based 

on 

Standardized 

Items 

N of Items 

All Pre 0.343 0.337 10 

Boy Pre 0.314 0.272 10 

Girl Pre 0.364 0.383 10 

All Post 0.417 0.428 10 

Boy Post 0.374 0.377 10 

Girl Post 0.459 0.475 10 

All Gain 0.074 0.091 n/a 

Boy Gain 0.060 0.105 n/a 

Girl Gain 0.095 0.092 n/a 
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Another view of the data looks at means, variance, and standard deviations for all students 

on the 10 item test, with gender breakouts: 
 
 
Scale Statistics 
  
 

Scale 
Statistics Mean Variance 

Std. 
Deviation 

N of 
Items 

All Pre 3.7073 2.853 1.689 10 

Boy 3.5772 2.754 1.660 10 

Girl 3.8374 2.941 1.715 10 

All Post 4.8374 3.386 1.840 10 

Boy Post 4.7561 3.202 1.790 10 

Girl Post 4.9187 3.583 1.893 10 

All Gain 1.1301 0.533 0.151 0 

Boy 
Gain 1.1789 0.448 0.130 0 

Girl Gain 1.0813 0.642 0.178 0 

 

 
 

Improvements in the Alpha (“the “alikeness”) of students results can be tested by removing 

each of the questions, in order.  In this case we find the alpha can be improved by removing 

4 items for boys, and 3 for girls, on the pre test.  No items if removed are common to both 

genders. 
 
 
  
Item-Total Statistics Pre (Actual Boy Pre 0.314; Girl Pre 0.364) 
 
 
 
 

Gen   

Scale 
Mean if 

Item 
Deleted 

Scale 
Variance 

if Item 
Deleted 

Corrected 
Item-Total 
Correlation 

Squared 
Multiple 

Correlation 

Cronbach's 
Alpha if 

Item 
Deleted 

Girl V1_4P 3.2114 2.693 0.007 0.128 0.397 

Girl V2_2P 3.4715 2.661 0.029 0.059 0.388 

Girl V5_4P 3.6098 2.666 0.071 0.117 0.365 

Boy V8_1P 3.5041 2.809 -0.141 0.072 0.361 

Girl V6_3P 3.5691 2.608 0.094 0.069 0.357 

Girl V7_4P 3.2846 2.468 0.143 0.158 0.337 

Girl V8_1P 3.7480 2.682 0.188 0.075 0.330 

Boy V6_3P 3.3252 2.516 0.035 0.144 0.327 

Girl V4_1P 3.2358 2.428 0.177 0.090 0.321 

Boy V10_1P 3.3415 2.505 0.050 0.162 0.320 

Boy V4_1P 3.0650 2.406 0.062 0.084 0.319 

Girl V3_3P 3.6585 2.555 0.193 0.111 0.319 

Girl V9_2P 3.1626 2.449 0.184 0.123 0.318 

Boy V3_3P 3.3659 2.447 0.108 0.106 0.294 

Boy V7_4P 3.0569 2.333 0.111 0.068 0.294 
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Gen   

Scale 
Mean if 

Item 
Deleted 

Scale 
Variance 

if Item 
Deleted 

Corrected 
Item-Total 
Correlation 

Squared 
Multiple 

Correlation 

Cronbach's 
Alpha if 

Item 
Deleted 

Boy V2_2P 3.2276 2.308 0.149 0.122 0.274 

Boy V9_2P 2.9024 2.253 0.199 0.102 0.249 

Girl V10_1P 3.5854 2.294 0.346 0.157 0.248 

Boy V5_4P 3.3740 2.302 0.236 0.114 0.239 

Boy V1_4P 3.0325 2.130 0.256 0.114 0.214 

 
 

On the post test, only 2 items if removed would result in higher alpha for each gender.  As 

with the pre test, those items are not the same ones across gender. 
 
 
 
 
 Item-Total Statistics Post (Actual Boy Post 0.374; Girl Post 0.459) 

Gen Item 

Scale 
Mean if 

Item 
Deleted 

Scale 
Variance 

if Item 
Deleted 

Corrected 
Item-Total 
Correlation 

Squared 
Multiple 

Correlation 

Cronbach's 
Alpha if 

Item 
Deleted 

Girl V3_3T 4.561 3.265 0.05 0.093 0.48 

Girl V2_2T 4.3252 3.172 0.096 0.071 0.466 

Girl V5_4T 4.4878 3.121 0.123 0.094 0.456 

Girl V7_4T 4.2195 3.091 0.173 0.126 0.437 

Girl V6_3T 4.7073 3.143 0.187 0.175 0.433 

Girl V1_4T 4.3171 2.972 0.218 0.078 0.421 

Girl V8_1T 4.8049 3.175 0.27 0.24 0.416 

Girl V10_1T 4.4472 2.905 0.25 0.13 0.408 

Girl V4_1T 4.2276 2.948 0.264 0.139 0.405 

Girl V9_2T 4.1707 2.979 0.276 0.162 0.403 

Boy V1_4T 4.2358 2.903 0.028 0.036 0.4 

Boy V4_1T 4.1138 2.905 0.04 0.038 0.392 

Boy V6_3T 4.5935 2.981 0.066 0.199 0.375 

Boy V8_1T 4.6585 2.964 0.145 0.197 0.353 

Boy V9_2T 4.0732 2.757 0.146 0.06 0.347 

Boy V5_4T 4.3171 2.677 0.17 0.089 0.337 

Boy V3_3T 4.3821 2.681 0.18 0.078 0.333 

Boy V2_2T 4.0813 2.682 0.194 0.172 0.327 

Boy V10_1T 4.187 2.596 0.224 0.129 0.312 

Boy V7_4T 4.1626 2.596 0.228 0.155 0.31 

 
 
 

Next Steps: The comparative analysis between pre and post, and boys’ and girls’, scores is 

continuing. 
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Check for testing effect: 

Percent Correct Scores for students self-identifying in Spring 2011 as having taken the 

Vampire Electronics Test multiple times this year and last year: 

% Correct Score on 
2011 Post Test 

School 
Grade 

20 SLU Lab School 

7 

70 SLU Lab School 
7 

50 SLU Lab School 

7 

70 SLU Lab School 
7 

70 SLU Lab School 

7 

60 SLU Lab School 

8 

60 SLU Lab School 
7 

50 SLU Lab School 

7 

 

2011 
Avg. 
Post 
Test 

Scores 
of All 

Students 
n=246 

Avg. Post Test Scores 
of 

Students in both 2010 
and 2011 years’ 

testing 

48 56 SLU n=8 

 

We find that there is a significant improvement in scores of the eight students whose 

teachers, and they themselves, participated in the project for both years.  However, this 

comparison group is so small that the finding should be tested again, with more students 

continuing on to the second year.
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Vampire Electronics Test Questions 

Used with permission from Dr. Alan Meier, Lawrence Berkeley National Laboratory, 

akmeier@lbl.gov 

 

http://ngm.nationalgeographic.com/2008/04/climate/standby-quiz-interactive.html 

 

Questions and Answers presented online in Survey Monkey, 

https://www.surveymonkey.com/s/MSOSW-Vampire_2010-2011 

Note that Answers appear after clicking on “next page” after each question.  Answer 

choices are sorted randomly for each respondent, except when “all(or)none of the above” 

is the last answer choice. 

 

 

Look at a typical home, and you are likely to find vampires. Electricity vampires that is, 

devices that steadily suck power from the nation's grid, even when you think they are turned 

off. These are appliances that operate on standby power, which means they "stand by" when 

not in use. Computers, televisions, mobile phone chargers, even electric toothbrushes, 

qualify as energy vampires. 

 

Scientist Alan Meier of the Lawrence Berkeley National Laboratory in California has 

studied standby electronics for more than a decade. His studies have shown that the 

"vampires" can consume 5-8 percent of a household's total energy use. Test your ability to 

combat the electronic vampires in your home now. 

 

This is a short quiz that will be given several times. First at the beginning of the project 

before you have had instruction, then again at the end of the unit, and in some cases once 

more at the end of the term or school year. 

 

So you may not know all of the answers right now, but please answer with what you think 

are the best choices at this time. 

 

Click "next" to answer and move through the questions, then just remember to click on 

"done" at the end of the quiz, so that your responses can be counted. 

 

Thank you! 

 

The MSOSW Project code my teacher has assigned me is ____ 

 

What is your date of birth? (for instance "May 1, 1997" or "5/1/97") 

 

My gender is: 

 Girl 

 Boy 

 

My initials are: 
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Grade Level & School: 

 

Grade Level School Teacher 

I am in the _____* Grade 

at the _____* School. My 

teacher is _____.* 

 

*(drop down lists provide answer selections for grades, schools, and teachers) 

 

Which of the following features identifies a device that draws standby power? 

 Remote Control 

 Constantly illuminated status light or LED (light emitting diode) screen 

 "Soft-touch" key pad 

 All of the above 

Answer (on next page): All of these features are found in devices that use standby 

electricity. 

 

 

 

What's the best way to provide power to your audio or stereo components? 

 A generator. 

 A power strip with an off/on switch. 

 A wall outlet. 

 An extension cord with several outlets at the end. 

 

Answer (on next page):  A power strip.  Before you do this, however, you should take into 

account any component that may need power constantly, such as a clock or certain types of 

cable TV boxes that need to receive signals, via satellite. You don't want to constantly be 

resetting clocks! 

 

Which device uses the most standby power? 

 Cable modem 

 Cordless phone 

 Garage-door opener 

 Microwave 

 

Answer (on next page):  Garage door opener. Generating the electricity necessary to keep 

the opener ready means emitting more than 50 pounds of CO2 a year. 

 

Which device uses the least amount of standby electricity? 

 Cordless phone 

  Desktop PC 

 Flat-screen computer monitor 

 Inkjet printer 

 

Answer (on next page): Cordless phone. Still, keeping that phone juiced translates into 12 

pounds of CO2 emissions a year at the power plant. 
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How many vampires are at work in a typical American household? 

 Fifteen 

 None 

 Three 

 Twenty 

 

Answer (on next page):  Twenty is the average number, according to the International 

Energy Agency. And we're not alone; the same number is true for households throughout 

North America, Japan, Europe, and Australia. 

 

What has the federal government done to curb the use of vampire electronics? 

 Nothing. 

 It ordered manufacturers to create labels that say how much standby a device uses. 

 It passed a law that required all government agencies to buy products that used no 

more than one watt of standby power. 

 None of the above. 

 

Answer (on next page): It passed a law that required all government agencies to buy 

products that used no more than one watt of standby power.  This could inspire 

manufacturers to create more efficient products for the entire marketplace, as well. 

 

What can you do at home to curb use of standby power? 

 Unplug chargers when they're not in use. 

 Buy Energy Star products. 

 Get an energy meter to see how much energy your electrical appliances and devices 

use. 

 All of the above. 

  

Answer (on next page): All of the above.  Chargers can be responsible for three pounds of 

CO2 emissions a year.  The federal Energy Star program covers more than 50 kinds of 

energy-efficient products for homes and offices. To find out more, go to  

www.energystar.gov.  Energy meters are relatively inexpensive. Plug whatever device you 

want to check into the meter and watch the vampires at work! 

 

If you can do one thing only to save energy, which one is the most helpful? 

 Limit the time you use clothes dryers. 

 Unplug chargers and adapters. 

 Unplug TVs you don't use regularly (such as ones in guest rooms.) 

 Use power strips. 

 

Answer (on next page): Limit the time you use clothes dryers.  While it's important and 

helpful to be aware of energy vampires, your energy footprint shrinks more dramatically 

when you stop over-drying  clothes and linens. 

 

What percentage of a home's electricity use in the United States is due to standby 

power? 
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 A minuscule amount 

 Between 5 and 15 

 Four 

 One 

 

Answer (on next page): 5% to 15%.  Experts say the percentage varies with the type and 

size of the household, as well as technological advances made over time. 

 

Standby power uses energy from power plants, and that's where the CO2 emissions 

come from. What kind of power plant emits the most into the atmosphere? 

 

 Coal 

 Hydropower 

 Natural gas 

 Nuclear 

 

Answer (on next page): Coal.  More than half the electricity consumed in this country 

comes from coal-fired plants, according to the Department of Energy. 

 

Have you answered these questions for MSOSW before? 

This is the first time I've taken this survey. 

I also took this survey in Fall 2010. 

In addition, I took this survey last school year. 

I took the survey more than once last school year. 

I don’t remember 

 

 

 

Thank you for taking the Vampire Electricity Quiz!  Please click on "done" below to submit 

your answers now. 
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Technical Report: NELS Items results to date, 6/29/2010 

 

“NELS” pre-post test items are adapted from the National Center for Education Statistics, 

PISA/OECD,  and the American Women in Engineering item banks.  They are used here to 

measure career aspiration and demographics on identical pre and post tests.  

 Five multiple choice questions were selected for the instrument this year, down from eight 

questions last year, based on the direction and strength of findings in a pilot of the 

assessment.  Items chosen for the first year of the assessment were selected for their relation 

to 21
st
 century learning skills, as well as to provide some demographic information about 

the students and their schools. 

Matched sets of responses are compared for 462 participating students from 6 partner 

schools that gave the pre test in the fall of 2010 and the post test in the spring of 2011.   

NELS Surveys "Matched" Pre/Post Results Total n=462 

School Matched Pre-Post 

Good Shepherd 76 

(g6=100%) 

Mt. Blue 58 

(g7=100%) 

SLU Lab 61 

(g6=28%, g7=39%, 

g8=33%) 

Burkburnett Middle 

School 

258 

Calhoun Middle School 1 

Lamar Middle School 1 

 

Seven students taking both pre and post tests identified themselves as being from an “other” 

school. 
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 Grade 
 

Match   Frequency Percent Valid Percent 
Cumulative 

Percent 

No Valid 5 4 .5 .5 .5 

6 331 44.3 44.3 44.8 

7 211 28.2 28.2 73.0 

8 157 21.0 21.0 94.0 

9 40 5.3 5.3 99.3 

10 5 .7 .7 100.0 

Total 748 100.0 100.0   

Yes Valid 5 1 .2 .2 .2 

6 113 24.5 24.5 24.7 

7 278 60.2 60.2 84.8 

8 70 15.2 15.2 100.0 

Total 462 100.0 100.0   

 

 

 

 Gender Girls=229, Boys=33, n=462 “Matched” Pre/Post Results 
 

Match   Frequency Percent Valid Percent 
Cumulative 

Percent 

.No Valid Boy 341 45.6 45.6 45.6 

Girl 407 54.4 54.4 100.0 

Total 748 100.0 100.0   

Yes Valid Boy 233 50.4 50.4 50.4 

Girl 229 49.6 49.6 100.0 

Total 462 100.0 100.0   

 

 

Summary of Findings 

It is important to keep in mind when reviewing the findings that students were asked to self-

report their feelings and observations on this instrument.  So a part of what is being 

measured is their awareness of opportunities, not necessarily the actual presence or absence 

of those opportunities.   

As was the case last year, students are asked on each pre/post test for their school and 

grade, initials and birthday, and the current date.  In addition, each student was assigned a 

unique code by their teacher this year, in order to more readily recognize matched pre to 

post tests for further analysis.  However, also having the students’ code, initials, birthdays, 

etc. has proved to be important data for accurately making the matches. 

This instrument was shortened to just five multiple choice questions, as recommended in 

the 2009-2010 findings. 
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Question 6 asks students’ about their participation in after school and other extracurricular STEM 

activities over the past year.   

 There is an 5.2% gain found for participating MSOSW students pre to post who report they 

have taken part in after school programs.   

 A -2.5% decline for project students is found in answer to the question that asks whether 

they take part in clubs or groups with a science/engineering focus.   

 A 2.2% gain is found for participating students who say they take part in clubs or groups 

where they work with computers.   

 A 5.1% gain is found for students who take part in clubs or groups where they can design 

and/or build things.   

 The group of students reports -.9% decline in participation in community groups pre to 

post.   

 A -3.5% decline is found for participation in science fair projects. 

 Project students record an -4.7% decline in participation in summer camp or classes about 

science, computers, or engineering. 

The results indicate that students took greater part in, or became more aware of, 

opportunities to engage in after school programs, computer clubs, and groups where they 

can build/design things. STEM based activities that show a slight decline in opportunity 

between the times that the pre and post tests were given are science fairs, community 

groups, and science/engineering groups.  Summer camps, of course, were not held between 

Fall and Spring.   

It may be that the timeframe of this question, which asks students what opportunities they 

have participated in during the last year, is also measuring changes in economic 

opportunities, either the schools’ or the students’ families’, to engage in these 

extracurricular activities. 

 

Question 7 asks students to select attributes of their most recent science class.   

 4.8% percent say they prepare in class for further study in science, while a few, -.4%,  

report decreases in interest in science.   

 4.8% report that they learn or memorize scientific facts, rules, and principles.   

 There is an 6.9% increase pre to post for project students who say they think about what a 

problem means and the ways it might be solved.   
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 A 13.8% increase is found for project students who say they see the importance of science 

in daily life. 

 

Question 8 asks students to describe what scientists and mathematicians might do.   

 There is a 1.8% increase for project students who agree with the statement that they 

would mainly work on machines and computers.   

 An -1.7% decrease is found for project students who agree that they would mainly work 

with other people to solve problems.   

 An 8.6% increase in agreement with the statement that scientists and mathematicians 

work on things that help the world is found for project students.   

 A larger gain of 12.1% is found pre to post for project students with the statement that 

scientists and mathematicians can choose to do many different kinds of jobs.  

 An -.4 decrease in agreement with the statement that scientists mainly work on things that 

have ‘nothing to do with me’ is found for project students. 

 This year a -1.7 decrease is seen in agreement with the statement “I don’t know what 

scientists and mathematicians do.” 

The largest gains made this year in students’ understanding of what scientists do is in 

agreement that they can do many different jobs (12.1%), and that they can work on things 

that help the world (8.6%).  

 

Question 9 asks students about specific influences, as they consider future careers. 

 These project students shows a 6% increase in response to “work that makes me think.”  

 The group shows a 3.4% increase in wanting “work that allows me to make lots of money.”  

 The project group shows a 3% increase in agreement with the statement that they will 

look for “work that allows me to use math, computer, engineering or science skills.” 

 The project group shows a 4.8% increase in agreement with the statement that they will 

look for “work that allows me to tell other people what to do.” 

 There is a 2.6% increase for the project group in agreement with the statement that they 

will look for “work that allows me to help solve problems and create solutions.” 

 The group started at 85.7% and increased by 2.6% in agreement with the statement that 

they will seek “work that is fun to do.” 
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 Starting at 70%, there is a 7% increase for the project students in agreement with the 

statement that they will look for “work that allows me to have time with family.” 

 Project students report an 11.7% increase in agreement with the question that they will 

seek “work that allows me to help my community and/or society.”   

 There is a 6.9% increase in agreement with the statement “work that is satisfying to me.”  

There is greater agreement on the post test than on the pre to all of the questions about 

career aspirations.  Students appear to have become more thoughtful about these aspects of 

making career and lifestyle choices.  The greatest increase, 11.7%, is found in agreement 

with the statement that they will seek work that allows them to help their community and/or 

society. 

 

Question 10 asks how far the students expect to get in school.  Note that this question allows for 

only one response, whereas prior questions allowed for multiple selections within the choices. 

 Less than 5% of the students say they will complete less than high school graduation.  

There is a -.5% decrease on this question pre to post for project students. 

 Another -5.2 decrease is found for project students on the question of whether they will 

graduate, or earn a GED.   

 There is a -9% decrease in agreement for project students with the statement that they 

will attend a 2-yr or vocational school.   

 A slight increase, 1.8%, is found for project students who say they will graduate from 

college.   

 There is a .4% increase for project students who agree that they will attend, but not 

complete, a 4-year degree. 

 A -2.2% increase for project students is found pre to post for those who say they will 

obtain a Master’s degree or equivalent. 

 A -.8% drop is found for project students who say they will obtain a Ph.D, M.D., or other 

advanced degree.   

 But a drop, -5.6%, in agreement with the statement “I don’t know” how far one will get in 

school. 

Post test results on the educational attainment questions find that 2.2% more of the matched 

students say they will attend or complete college than did on the pre test. 
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Summary of Recommendations for the Instrument 

As can be learned from the preceding discussion of findings, this instrument, while 

presenting only five multiple choice questions, has provided a wealth of data based on 

students’ self-reports of their recent experiences and goals for the future. 

Project leaders and evaluators will carefully review this analysis in further detail for both 

the 2010-2011 and 2009-2010 student cohorts. 

 

The following rows of answers are presented in random order, just as they were randomly 

shuffled for each individual student.  Students could select as many answers as they thought 

applied to each question.  They could also choose to skip each question entirely.  Item 

numbers in parenthesis refer to the 2009-2010 questionnaire, and are noted here for use in 

further review and comparison this summer. 

Question #6-2011 (#4-2010): For each activity, check the box that best describes whether you have 

participated in these science or math activities during the past year: 

Matched Responses n=231 

Response Pre % Post % % Gain Pre to Post 

-After School Program 

at a school, community 

center, etc. 

22.9 28.1 5.2% 

-Clubs or groups where 

I get to do 

science/engineering 

projects 

13.3 10.8 -2.5% 

-Clubs or groups where 

I work with computers 

21.6 23.8 2.2% 

-Clubs or groups where 

I can design and/or 

build things 

16.5 21.6 5.1% 

-Science Fair Projects 31.6 28.1 -3.5% 

-Community Groups 16.9 16.0 -.9% 

-Summer Camps 16.0 11.3 -4.7% 

 

Question 7-2011 (7-2010): In your current or most recent science class did you… 

Response Pre % Post % % Gain Pre to Post 
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Response Pre % Post % % Gain Pre to Post 

-Increase your interest 

in science 

52.8 52.4 -.4 

-Learn or memorize 

scientific facts, rules, 

and principles 

64.5 69.3 4.8% 

-Prepare for further 

study in science 

54.5 59.3 4.8% 

-Think about what a 

problem means and the 

ways it might be solved 

can design and/or build 

things 

45.5 52.4 6.9% 

-See the importance of 

science in daily life 

49.8 63.6 13.8 

 

Question 8-2011 (8-2010): Read the following statements about what scientists and 

mathematicians might do and check each statement that you agree with. 

Response Pre % Post % % Gain Pre to Post 

-Mainly work on 

machines and 

computers 

42.4 44.2 1.8% 

-Mainly work with other 

people to solve 

problems 

56.7 55 -1.7% 

-Work on things that 

help the world 

65.4 74 8.6% 

-Can choose to do 

many different kinds of 

jobs 

57.6 69.7 12.1% 

-Mainly work on things 

that have nothing to do 

with me 

17.3 16.9 -.4 

-I don’t know what 

scientists and 

mathematicians do 

13.4 11.7 -1.7 
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Question 9-2011 (10-2010)  Which of the following may influence you as you think about 

your future career? 

Response Pre % Post % % Gain Pre to Post 

-Work that makes me 

think 

51.1 57.1 6% 

-Work that allows me to 

make lots of money 

75.8 79.2 3.4% 

-Work that allows me to 

use math, computer, 

engineering or science 

skills 

38.1 41.1 3% 

-Work that allows me to 

tell other people what 

to do 

34.6 39.4 4.8% 

-Work that allows me to 

help solve problems 

and create solutions 

42.0 44.6 2.6% 

-Work that is fun to do 85.7 88.3 2.6% 

-Work that allows me to 

have time with family 

70.1 77.1 7% 

-Work that allows me to 

help my community 

and/or society 

45.0 56.7 11.7% 

-Work that makes 

people think highly of 

me 

56.3 65.4 9.1% 

-Work that is satisfying 

to me 

77.5 84.4 6.9% 

 

Question 10-2011 (11-2010):  As things stand now, how far in school do you think you will get? 

(Note: these sequential answers were not randomized on the pre/post tests. 

Response Pre % Post % % Gain Pre to Post 

-Less than high school 

graduation 

2.2 1.7 -.5 

-High school 

graduation or GED only 

13.4 8.2 -5.2 

-Attend or complete a 

2-year school course in 

a community or 

8.7 7.8 -.9 
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Response Pre % Post % % Gain Pre to Post 

vocational school 

-Graduate from college 63.6 65.4 1.8 

-Attend college, but not 

complete a 4-year 

degree 

7.4 7.8 .4 

-Obtain a Master's 

degree or equivalent 

47.2 45.0 -2.2 

-Obtain a Ph.D., M.D., or 

other advanced degree 

34.6 33.8 -.8 

-I don't know 23.8 18.2 -5.6 

 

Next steps – in progress at the time of this report: 

 Analysis of NELS results by Gender 

 Analysis of five fill-in-the blank STEM content questions at the end of NELS 

assessment  
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DOUGLAS E. HARRIS, Ph.D. 

 
PROFESSIONAL PREPARATION 
California State College, California, PA. Bachelor of Science (BS) September, 1971. 

 
West Virginia University, Morgantown, WV Master of Arts (MA). Library and 

Informational Sciences. May 1975. 

 
York University, England. Doctoral Studies. 1975-1976. 

 
Kent State University, Kent, OH. Doctor of Philosophy (Ph.D). Special Education 

Administration, 1982. 

 
APPOINTMENTS 

The Vermont Institutes, Montpelier, VT. 1998 – the present. Executive Director of 

non-profit (501c3) organization providing services and technical assistance to schools, 

and partners in higher education, business, state and federal agencies. Areas of expertise 

include leadership development, program evaluation, assessment development and 

support, mathematics education, and technology education. 

 
The Center for Curriculum Renewal, Swanton, Vermont and Sarasota, Florida. 1990 - 

the present. Co-Director. Work as a consultant to schools, districts, state agencies, and 

other educational organizations in the areas of leadership development and coaching; 

curriculum, instruction, and assessment design and implementation; literacy education; 

integrated curriculum; middle grades education; implementing standards; colleague 

consultation, coaching, and mentoring; project facilitation; systems change; grant writing; 

and program evaluation. 

 
National Gardening Association, Burlington, VT. 1994-1998. Director of Education. 

Provided program development, marketing, publications, professional development, grant 

development, and administration of national educational programs serving approximately 

42,000 educators, mainly in large urban districts (e.g., Indianapolis, Los Angeles, New 

York, St. Louis). 

 
Franklin Northwest Supervisory Union, Swanton, VT. 1990-1994. Superintendent of 

Schools. This rural Supervisory Union includes elementary schools in four towns, a 

middle school, and a high school. 

 
Essex Town School District, Essex, VT. 1984-1990. Assistant Superintendent of 

Schools. Responsibilities included curriculum, instruction, program evaluation, staff 

development, and staff evaluation. Small suburban district of two elementary schools and 

one middle school. 

 
Blue Mountain Union School, Wells River, VT. 1982-1984. Principal of a rural pre-K- 

12 school with responsibility for curriculum, staff and program evaluation, building 

management, student well-being, and community relations. 
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Bethlehem-Center School District, Fredericktown, PA. 1976-1982. Media Specialist and 

Director of Gifted Education. 

 
California Area High School, California, PA 1971-1976. Classroom Teacher, 

 
PUBLICATIONS 

Carr, J. & Harris, D. (2009). Planning Standards-based Curriculum. Thousand Oaks, CA: 

Corwin Press. 

 
Carr, J., Herman, N., and Harris, D. (2005). Creating Dynamic Schools through 

Mentoring, Coaching, and Collaboration. Alexandria, VA: ASCD. 

 
Carr, J. and Harris, D. (2001). Succeeding With Standards: Linking Curriculum, Assessment, 

and Action Planning. Alexandria, VA: ACSD. (ASCD member book, April, 

2001. Sent to 110,000 ASCD members.) 

 
Harris, D. and Carr, J. (1996). How to Use Standards in the Classroom. ASCD.. 

 
SYNERGISTIC ACTIVITIES 

The Classroom Teacher as Researcher/Practitioner: The Ongoing Assessment Project 

(OGAP). National Science Foundation Annual Meeting of Math/Science Partnerships, 

Washington, DC, January 27, 2009. Stephanie Ratmeyer and Robert Laird, Co- presenters. 
 

A Model for Mathematics Intervention in the Elementary School. U.S. Department of 

Education, Annual Meeting of State Title One Coordinators, Washington, DC, April 

2008. Elizabeth Hurlbert, Co Presenter. . 
 

Content-Based Professional Development for Elementary and Middle Level Teachers: The 

Vermont Mathematics Initiative. National Science Foundation Annual Meeting of 

Math/Science Partnerships, Washington, DC, January, 2008. 
 

Development of the Grade Level Expectations for the New England Common 

Assessment, with Measured Progress and the Vermont, New Hampshire, and Rhode 

Island Departments of Education. 2003-2005. 

Development of materials for the Intel Mathematics Initiative, with Kenneth Gross. 

Collaborators and Other Affiliations: 
Kenneth Gross, University of Vermont 

 

H. Bud Meyers, University of Vermont 
 

Judy Carr, The Center for Curriculum Renewal 
 

David Gibson, Global Challenge Award Gerald 

Knezek, North Texas State University Sara Dexter, 

University of Virginia 
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Penelope R. Nolte, Ed.D.        802-249-7839 

( 

PO Box 322 

Montpelier, VT  

05601  

Penny.Nolte@gmail.com  

PROFESSIONAL PREPARATION  

 

• 2008 Doctorate, Educational Leadership and Policy Studies - University of Vermont. 

Burlington, VT; qualitative evaluation of teacher training through analysis of 4 years of focus 

group data from the Vermont Mathematics Partnership 

(http://library.uvm.edu/dspace/bitstream/123456789/134/1/Nolte.pdf) 

 

• 2007 Certificate, Legal Research & Para Legal Studies - Woodbury College, Montpelier, VT 

 

2004 Mediation Basic Training – Woodbury College, Montpelier, VT 

 

•1994 Residential Fellowship - State & Regional Office, National Endowment for the 

Arts, Washington, D.C. 

 

•1993 Master of Science, Management Systems - Clarkson University. Potsdam, NY 

 

•1993 Syracuse University. London, England, Graduate Internship: ABC News Business Office 
 
•1993 University of Kent. Canterbury, England, Business Administration program 
 

•1988 Certificate, Arts Administration - University of Colorado. Boulder, CO 

 

•1976 Bachelor of Fine Arts - Syracuse University. Syracuse, NY 

 

APPOINTMENTS  

 

May 2003 – Present .5 FTE Senior Evaluation Specialist –  

Vermont Institutes (VI). Montpelier, VT 
• Research Design -- Qualitative, Quantitative, & Mixed Methods 
• Presentation of Research Findings 
• Specialized Training in NVivo, SPSS 
• Internal & External Program Evaluation 
• Using Data for Analysis, Logic Modeling, Grant Proposals 

Recent Clients • Vermont Mathematics Partnership, NSF-DOE 

• Middle Schoolers out to Save the World, NSF iTest 
• Global Challenge, NSF iTest 
• New Perspectives in Arts Integration, Vermont Arts Council 
• Non-Profits Administrators’ Program, Woodbury College 
•Algebra Immersion Robitics, NSF 
•Vermont Institute on Health and Wellness 
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Oct 2009 – Present .5 FTE Data & Evaluation Coordinator –  

Linking Learning to Life, Burlington, VT 
• Research Design -- Qualitative, Quantitative, & Mixed Methods 
• Presentation of Research Findings 
• Specialized Training in Database Development, FileMaker Pro 
• Internal Program Evaluation, Organizational Professional Development 

Planning 
• Using Data for Analysis, Program Support, Grant Proposals 

2006 - 2008 Instructor - Woodbury College. Montpelier, VT 

• Face-to-Face, Hybrid, and Independent Study Courses in 

Research, Assessment & Evaluation  

1999 - 2003 Senior Associate - National Institute for Community Innovation. VT 
• Support for K-16 Faculty Engaged in Online Learning 
• Training & Support for Online Library Services 

1999 - 2003 Coordinator - Art Responding through Technology. Montpelier, VT 
• Program Planning, Grant Proposal Writing and Administration 

1996 - 2000 Project Manager - The WEB Project. Montpelier, VT 
• Responsible for ground level grant and office management 

1996 Visiting Instructor, Grant Writing Topics –     

Jefferson Community College, Watertown, New York 

1995 - 1996 Co-Coordinator/Development Director - The Tri-County Arts Council,  

  Potsdam, NY 
 
RECENT PRESENTATIONS 

• Susan Lowes, Joyce Hilliard-Clark, Karen Peterman, and Penny Nolte (2010, March) 

Evaluation Tips and Strategies: Experiences of ITEST Evaluators, NSF Sponsored Webinar, 

Washington, DC 
• Nolte, P. (2009, April) A Chorus of Voices: Quantitative Exploration of Qualitative Full Text 
Coding, presented at the Eastern Evaluation Research Society’s 32nd Annual Conference, 
“Evaluation in the Digital Age: Promises and Pitfalls,” Galloway, N.J. 
• Susan Lowes, Joyce Hilliard-Clark, Karen Peterman, Doug Harris and Penny Nolte (2008, 
June) Evaluation Tips and Strategies: Experiences of ITEST Evaluators, National Educational 
Computing Conference (NECC) 
 

SYNERGISTIC ACTIVITIES 

• Recent coursework in business management, online evaluation methods, and marketing 

research, Champlain College, 2008-2010 

• NVivo Qualitative Software - QSR International. Various Locations, 2005 - 2006.  Trainer, 

United States workshops. 
• SPSS Pre-Post Test Design & Analysis – LMT,  Ann Arbor, Michigan, 2005 - 2007. Vermont 
Mathematics Partnership training in item analysis for evaluation design. 
• Tavalin, F., Nolte, P., MacLeod, S., & Hughes, B.  Distance Learning in Rural Schools 

of Vermont: Online Arts Mentoring. Paper presentation, (AACE) WebNet 99 

 

COLLABORATORS AND OTHER AFFILIATIONS 

•American Educational Research Association, Peer Review of conference proposals. 
  •Vermont Department of Education’s Title IID Technology, Peer Review of Request for 
Information  
  •Vermont Department of Education & Vermont Reads, Qualitative Research Consultant 
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Middle Schoolers out to Save the World 

(M-SOS-W)

June 30, 2010 Evaluation Report 

Pre-Post Test Results 

The Vermont Institutes Evaluation Center 

Penny Nolte, Ed.D., Senior Evaluation Specialist 
Douglas E. Harris, Ph.D., Executive Director 
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MSOSW Principal Investigator
Gerald Knezek, Professor of Technology & Cognition at the University of North Texas 

MSOSW Co-Principal Investigator(s): 
Tandra Tyler-Wood, associate professor in the Department of Technology and Cognition at the University 
of North Texas 
Rhonda Christensen, Associate Director for the Institute for the Integration of Technology into Teaching 
and Learning at the University of North Texas  

Global Challenge Representative
David Gibson, Executive Director at The Global Challenge 

MSOSW Instructional Materials Developer
Alan Baer, President of SolarQuest 

External Evaluators
The Vermont Institutes Evaluation Center 

Doug Harris, Executive Director 
Penny Nolte, Senior Evaluation Specialist 

Sponsor: 
University of North Texas  

Primary Focus: 
Environmental Science  

Organization Location City: 
Denton  

Organization Location Region/State: 
West South Central  
Texas (TX)  

Where project work happens: 
New England  
Maine (ME)  
Vermont (VT)  
West South Central  
Louisiana (LA)
Texas (TX)  

Participant type: 
Middle School Students  
Middle School Teachers  
Target Area:
Rural  
Suburban  
Urban  

Award Number: 
08-33706 
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Goals of the Project

In this project, approximately 600 sixth graders from seven middle schools in Louisiana, 
Maine, Texas and Vermont are monitoring home energy use under supervision of their 
(11) teachers. The data are being used to develop optimum scenarios for conserving 
energy and reducing production of greenhouse gases in local communities. The teachers 
are receiving professional development to carry out the project. Students and teachers are 
using online software tools to record and analyze their data and create projections of 
future energy use based on assumptions of policy changes. They are communicating their 
results within the project via information communication technology.  

Research is being conducted on the effects of the project on students' and teachers' 
changes of attitudes and interests in science, and in students' gains in science content 
knowledge through comparisons with matched, untreated schools.  

Description of Schools taking part in the pre/post evaluation

A matched sample of between 170 and 250 student responses is available for analysis, 
pre to post, on 3 student assessments initiated this year.  Post tests were given at least 4 
months after pre tests, and so are better measures of long-term learning than if less time 
had elapsed. 

School Pre Test Post Test Matched Sample, 
Pre-Post

Good Shepherd 
Episcopal School, 
Dallas TX 

October 2009 May 2010 100% Grade 6 

Mt. Blue Middle 
School, Farmington, 
ME

September 2009 June 2010 100% Grade 7 

SLU Lab School, 
Hammond, LA 

August 2009 April 2010 28% Grade 6, 39% 
Grade 7, 33% Grade 
8

Other locations Sept. Oct. 2009 April 2010 50% Grade 6, 41% 
Grade 7, 9% 
unknown

Currently educating over 600 students, Good Shepherd Episcopal School prides itself as a 
leader in pre-high school education in the Dallas area.  Founded in 1959, it is 
coeducational, encouraging enrollment by students of all races, colors, religions, and 
national origins. Nationally recognized as a U.S. Blue Ribbon School of Excellence, it is 
also a member of the National Association of Independent Schools.
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Farmington's Mount Blue Middle School serves 202 seventh graders and 232 eighth 
graders, 98% of whom are Caucasian.   It is in the MSAD 09 district, where both reading 
and math scores for 7th graders were above the state average in 2009. 

The SLU Lab School is a collaboration of the Tangipahoa Parish School System and 
Southeastern Louisiana University College of Education and Human Development.   
Accredited by the Louisiana State Department of Education and Southern Association of 
Colleges and Schools, it was established as the "Training School" and opened its doors 
on January 16, 1940.  Two hundred and twenty seven students attend in grades K-8, in 
one section of each grade level. 

Instruments and Findings

Vampire Electronics 
Gain: Post tests have been received from 4 sites.  Analysis of the Pre-Post gain shows 
that while overall the results (n=173 matched pre-post tests) are significant and positive, 
there is at least one site which has returned not-significant yet positive, results.  (see 
technical report)

Reliability: Cronbach’s alpha analysis, used here to measure inter-test item reliability, 
finds that the reliability of the post tests is higher than for the pre tests, both for 
participants who took pre and post tests as well as those who took only the post test.
These findings indicate that the Vampire Electronics test is good at measuring “all the 
same thing.”  (see technical report page 7 ) 

STEM Content 
Gain: Identical pre and post tests were administered to participants at the seven MSOSW 
participating schools.  Analysis of the pre to post gain shows that the results (n=238) are 
significant and positive at the .05 level.  

Reliability: Cronbach’s alpha analysis, used here to measure inter-test item reliability, 
finds that the reliability of the post tests is higher than for the pre tests, both for 
participants who took pre and post tests in the project schools as well as those who took 
the tests at other sites.  The findings indicate that these STEM items are better at 
measuring “all the same thing” in successive testings, as would be expected.  (see 
technical report page 19 ) 

NELS (Demographics and Career Aspirations) 
These pre-post test items are adapted from the National Center for Education Statistics 
and the American Women in Engineering item banks.  They are used here to measure 
career aspiration and demographics on identical pre and post tests.
 Eight multiple choice questions were selected for the instrument this year, from which a 
sub-set is to be used in subsequent years based on the direction and strength of findings in 
this pilot of the assessment.  Items chosen for the first year of the assessment were 
selected for their relation to 21st century learning skills, as well as to provide some 
demographic information about the students and their schools. 
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This instrument, while presenting only eight multiple choice questions, has provided a 
wealth of data based on students’ self-reports of their recent experiences and goals for the 
future. Included in the findings: 

A 15.8% increase is found for project students who say they will obtain a Ph.D, 
M.D., or other advanced degree.  The “other” group also reports an increase, of 
8.1%.  Both groups finish at 52% agreement with this statement on their post 
tests. 

 There is an 8.3% increase for project students, and a -3.1% decrease for the 
“other” group, with the statement that “students discuss career choices in math or 
science.”

It is unclear whether the “other” group has received the same instruction through 
MSOSW as the project students, or whether this is in fact a control group.
Further study is underway to find the answer to this question.

Both groups started at 89% and increased by 3 to 5% in agreement with the 
statement that they will seek “work that is fun to do.” 

(see technical report page 44 ) 

ISTE
A subset of 6 items was selected by MSOSW project leaders and evaluators from ISTE 
and 21st Century work.  Pre tests were given to participating teachers in the fall of 2009, 
and identical post tests in the spring of 2010.

Teachers were asked in an online SurveyMonkey instrument to respond on a scale of 0 to 
5, with 0=no opportunity and 5=almost always, to a prompt that read, “you will be asked 
about your students' recent educational opportunities - how frequently have you seen 
your students have the opportunities to do the following?”  

The average percent rankings are compared, pre to post, for the 11 teachers who 
completed a pre test that the six who completed a post.  Positive change is found for this 
group.  (see technical report page 84) 

Next Steps

Findings made in this report are still “fresh off the press,” with post testing concluding 
earlier this month.  While some recommendations are made in the technical reports that 
follow, more time for reflection is planned over the summer, in consultation with the 
MSOSW program leaders, in order learn more from the pre/post results. 
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Technical Report: Vampire Electricity results to date, 6/6/2010 

Summary 

Post tests have been received from 4 sites to date, with results from 3 additional sites 
expected before the end of the school year. Analysis of the Pre-Post gain shows that 
while overall the results (n=173 matched pre-post tests) are significant and positive, there 
is at least one site which has returned not-significant yet positive, results.  (see Tables 7 – 
11)

Cronbach’s alpha analysis, used here to measure inter-test item reliability, finds that the 
reliability of the post tests is higher than for the pre tests, both for participants who took 
pre and post tests as well as those who took only the post test.  These findings indicate 
that the Vampire Electronics test is good at measuring “all the same thing.” 

Data Set 

The total numbers of Pre and Post Tests administered to participants in seven MSOSW 
locations are presented in Table 1.

Table 1.  2009-010 Pre-Post Vampire Tests 
School N=pre only N=post only N=both pre & post Total

Chelsea 12 12 

Good S 4 11 55 70 

Lamar MS 129 129 

Mt. Blue 14 6 61 81 

SLU 38  39 77 

Stowe MS 63 63 

UNT-TI 1 3 18 22 

Total 261 20 173 454 

Measures 

Reliability

Cronbach’s alpha (Cronbach, 1951) is explored as a measure of reliability.  
Mathematically, reliability is defined as the proportion of the variability in the individual 
responses to the test that is the result of difference in the respondents.  Answers to a test 
that is reliable will differ because respondents have different opinions or levels of 
knowledge about the content and not because respondents are confused by the test items 
or have different interpretations of them.1

1 The computation of Cronbach’s alpha is based on the number of items on the test and the ratio of the 
average inter-item covariance to the average item variance. 
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When Pre and Post Tests have a small number of either questions or matched 
participants, a Cronbach’s alpha of .7 signifies some reliability, while an alpha of .8 is 
better.  Cronbach’s alpha would also be expected to improve from the pre test to the post 
test, as a measure of test/retest item reliability. 

The Vampire Electronics online test was constructed by Alan Meier, Lawrence Berkeley 
National Laboratory, for National Geographic and used here with permission, as a 
measure of MSOSW participants’ knowledge of standby power facts.2  A total of 434 
participants took the pre test, 261 to date taking only the pre test and not the post, while 
173 have taken both the pre and the post.  Analysis of Cronbach’s alpha reveals similar 
findings for both the group that has taken only the pre test and the group that took both 
the pre and the post. 

Table 2: Reliability Statistics – Pre Test 

pre_post Cronbach's Alpha N of Items N of Tests 
pre-post .621 10 173 

pre .632 10 261 

Item 9, if removed, would have improved the pre test alpha by .001 for the group that 
took both the pre and the post tests.

The Vampire Electronics post test has been taken to date by 193 participants.  Cronbachs’ 
alpha is found to be higher than for the two pre test groups, both for the group of 20 
people (from 3 locations) who took only the post test, and the 173 participants (from 4 
locations) who took both the pre and the post tests.   

Table 3: Reliability Statistics – Post Test 

pre_post Cronbach's Alpha N of Items N of Tests 
post .691 10 20 

pre-post .717 10 173 

The score of .717 on the post test for those who took both the pre and the post is a sign of
reliability, and  this increase in score pre to post is to be expected in test-retest settings.  

Item 10, if removed, would have improved the post test alpha, but only for the small 
group of 20 people who took the post test and not the pre. 

2 http://ngm.nationalgeographic.com/2008/04/climate/standby-quiz-interactive.html 
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Gain in Performance

Gain analysis can be conducted of tests that are presented in identical form, and taken by 
the same people, as both Pre and Post Tests.  The test format and participants are said to 
be “matched.”   

The number of participants is 18 or above for each of the four sites from which matched 
pre-post tests are available to date, meaning that statistical analysis is possible.  However, 
the number of items on the tests is quite low, at n=10 total.  With a small number of items 
such as this, findings for sites which have smaller numbers of participants may be 
somewhat skewed.   

Table 4: Timeline for Vampire Electronics Pre-Post Tests 
School Date of Pre Date of Post 4 Months Between 
Good S Oct 2009 May 2010 Yes 
Mt. Blue September 2009 December 2009 Yes 
SLU August 2009 May 2010 Yes 
UNT-TI September 2009 October 2009 No 

Three of four locations allowed 9 months between the Pre and Post Tests. 3  One allowed 
approximately 1 week.4

Significance of Gain in Performance

The significance in gain is measured by conducting a t-test from the difference between 
pre and post scores.  A significant gain is found, pre to post, measured at .05 or less, 
when  all 173 participants’ scores are analyzed as one set.  (see table 7) 

Table 5: Paired Samples n=173 

Mean N Std. Deviation 
Std. Error 

Mean 
Pair 1 pre_score 5.08 173 2.224 .169

post_score 6.14 173 2.486 .189
a  pre_post = pre-post 

3 It is recommended that there be at least four months between Pre and Post Tests in order to reduce or 
eliminate “testing effects” that may result when the same participants answer identical items and so “learn” 
the test. 
4 This site is composed of older (college) aged participants, whereas the majority of other participants are 
middle school students. 
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Table 6: Paired Samples Correlations n=173 
N Correlation Sig.

Pair 1 pre_score & 
post_score 173 .466 .000

a  pre_post = pre-post 

Table 7: Paired Samples (T-Test) n=173 

Paired Differences t df
Sig. (2-
tailed) 

Mean 
Std.

Deviation 

Std.
Error
Mean 

95% Confidence 
Interval of the 

Difference

Lower Upper 
Pair
1

pre_score - 
post_score -1.064 2.445 .186 -1.431 -.697 -

5.721 172 .000

a  pre_post = pre-post 

Further analysis is conducted to explore the significance of gains found in each of the 
four separate locations that have returned both pre and post tests, to date. 

Significant (.05 or better) and positive (post test score is higher than pre test): 

Table 8: Paired Samples Test – Good Shepherd 

Paired Differences t df
Sig. (2-
tailed) 

Mean 
Std.

Deviation 

Std.
Error
Mean 

95% Confidence 
Interval of the 

Difference

Lower Upper 
Pair
1

pre_score - 
post_score -1.764 2.893 .390 -2.546 -.982 -

4.521 54 .000

a  School = Good S      , pre_post = matched 

Table 9:  Paired Samples – UNT-TI 

Paired Differences t df
Sig. (2-
tailed) 

Mean 
Std.

Deviation 

Std.
Error
Mean 

95% Confidence 
Interval of the 

Difference

Lower Upper 
Pair
1

pre_score - 
post_score -1.167 2.176 .513 -2.249 -.085 -

2.275 17 .036

a  School = UNT-TI class     , pre_post = matched 
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Table 10: Paired Samples Test -- SLU 

Paired Differences t df
Sig. (2-
tailed) 

Mean 
Std.

Deviation 

Std.
Error
Mean 

95% Confidence 
Interval of the 

Difference

Lower Upper 
Pair
1

pre_score - 
post_score -1.077 2.366 .379 -1.844 -.310 -

2.842 38 .007

a  School = SLU        , pre_post = matched 

Not significant but positive: 

Table 11: Paired Samples Test – Mt. Blue 

Paired Differences 

t df
Sig. (2-
tailed) Mean 

Std.
Deviation 

Std.
Error
Mean 

95% Confidence Interval 
of the Difference 

Lower Upper 
Pair
1

pre_score - 
post_score -.393 1.952 .250 -.893 .106 -

1.574 60 .121

a  School = Mt. Blue    , pre_post = matched 

The Mt. Blue site is also planning on sending a 3rd , or “Exit” test, for comparison both to 
the pre and post tests. 

Summaries Available 

Summaries of the complete item findings, from all tests, are in progress and will be 
available upon request when all end-of-year tests have been received and analyzed. 
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Appendix A – Vampire Electricity Test (with answers) 
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Technical Report: STEM Content results to date 6/29/2010 

Identical pre and post tests were administered to participants at the seven MSOSW 
participating schools.  Analysis of the pre to post gain shows that the results (n=238) are 
significant and positive at the .05 level.  

Cronbach’s alpha analysis, used here to measure inter-test item reliability, finds that the 
reliability of the post tests is higher than for the pre tests, both for participants who took 
pre and post tests in the project schools as well as those who took the tests at other sites.
The findings indicate that these STEM items are better at measuring “all the same thing” 
in successive testings, as would be expected. 

Item analysis reveals that while overall test items are performing well pre to post, with 
significant gain measured, some are remaining constant and a few appear to be more 
difficult/confusing for participants after instruction than they were before.  Feedback 
from participating teachers during a Skype conversation on Monday June 21st was that 
the test is too long and that the concepts covered aren’t necessarily important to the 
project.  Another recommendation of the participating teachers is that they make up and 
distribute the students’ codes, used for matching pre to post test results.  So there is room 
for improvement to be made to the instrument and its distribution, based on both the 
quantitative and qualitative data. 

Summary of Findings

A total pre/post matched set of 237 cases are available for analysis. 
The average pre/post gain is largest for 6th and 7th graders.  Seventh graders’ 
responses show a smaller standard deviation, and a significant (.05 level) gain.
Eighth graders gain approximately 1/3 as much as 7th graders, and approximately 
2/3 as much as 6th graders.
The general trend is for gains made by matched students, pre to post, scores for 
the 237 matched students are generally higher on the post test than the pre. 
Gain in scores pre to post is found for 16 of the 20 test items, while lowered 
scores pre to post are found for 3 items.  One item, number 12, shows no change 
pre to post. 
Analysis of Cronbach’s alpha for reliability found for the small group of 31 
students who took pre/exit/post tests alpha continued to improve pre to exit and 
exit to post.  It is really quite good on the post test at nearly the .7 level.  The 
alpha score of .541 on the post test for the larger group who took only the pre and 
post test is a sign of  increased reliability, however a higher post alpha in pre to 
post settings is to be hoped for in test-retest settings. 
The large number of matched student responses, combined with the presence of 
20 items for analysis and there having been at least 4 months between pre and 
post tests allows for testing of significance of gain in performance. 
A significant gain is found by conducting a t-test from the difference between pre 
and post scores.
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Significant gain is found for the group of 207 participants who took only a pre 
and a post test. 
Significant (.05 level) gain is found pre to post, as well as pre to exit for the group 
that took pre, exit, and post tests.
Gain is not significant from exit to post.  There is some lowering of mean score 
exit to post, but it is not significant. 
Items that perform “best” in that their gains are positive and significant, and 
reliability would not be increased by removing them, are: 4, 6, 11, 16, 19, and 24 
Items 7, 8, 9, 17, and 20, while returning negative gains, should not necessarily be 
considered candidates for removal from the test.  They may encompass difficult 
concepts that students are confused by, and as such may indicate the need to 
clarify these concepts.   Of course, they may also be testing concepts that are not 
covered through the project, and so need to be re-examined for relevance. 
None of the items showed significant positive or negative gain for the “other” 
group of students, from schools not identified as MSOSW partners.  One item, 
#11, showed no change pre to post for this group. 

Summary of Recommendations

The teachers’ suggestion that they be in charge of assigning student codes for 
matching pre to post tests has great merit.  If teachers are willing to oversee 
students’ code assignments, as well as the use of the correct codes on the tests, 
this should lead to a reduction in duplicate and incomplete entries.   
Keep a STEM content test in SurveyMonkey.  This method for administering the 
test electronically is preferred for pre/post assessments, as recommended by the 
teachers for the Vampire Electronics test as well [design phase currently in 
progress].
Another benefit of having the assessments in SurveyMonkey which was not 
exploited this year is that results can be shared in real time, providing formative 
assessment for students as well as participating teachers and project leaders.  This 
aspect of the technology should be explored. 
The STEM content test has been found to be reliable in its current format, with 
significant gains pre to post.  That said, teachers feel that it is too long, and that 
some of the concepts tested are not applicable to the MSOSW project’s work.  It 
is recommended that a pre/post test to measure for significant gains remain in 
place, but that it be less tedious for the students.  An A-B-C design (3 versions of 
similar test design) composed of the strongest items from the current test, 
combined with items selected by teachers and program leaders, to measure 
increased STEM learning is recommended.  Not to exceed 15 items, total. 
The strongest of the 10 open-ended and fill-in-the-blank questions in the next 
round will be combined with the strongest performing NELS instrument 
questions.  Not to exceed 10 items, total, in its final form. 
Continue to allow for at least 4 months between pre and post tests in order to 
measure long-term gain. 
The Mt. Blue experiment of giving an exit, in addition to a pre and post test, 
found that scores were significantly higher pre to exit and also pre to post, but not 
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exit to post.  While it is not necessary to give an exit test, schools that are 
interested in learning more about how the content is retained by their students are 
not discouraged from doing so. 
Little is known from their entries about the “other” group of students who took 
both the pre and post test, except their grade levels and the dates they took the 
test.  It is recommended that a required “other” open-ended space be added to the 
instrument for those students to fill in their school name, in order for the project to 
know if they are from participating or control schools. 

Data Set 

The total numbers of Pre and Post Tests received through SurveyMonkey from 
participants in seven MSOSW locations are presented below.

Table 2.  2009-010 Pre-Post Vampire Tests 

School N=pre N=exit N=post 
N=both pre & post 

(matched) 

Calhoun 8 13 

Chelsea 16 

Good S 67 68 56 

Lamar MS 151 

Mt. Blue 35 31 35 35 

SLU 78 68 49 

Stowe MS 64 

Total 419 31 184 140 

In addition, 260 tests were submitted from locations designated as “other” on the 
SurveyMonkey instrument.  Of these, 97 matched pre/post tests are identifiable.   

Finding:  A total pre/post matched set of 237 cases are available for analysis. 

Matching Pre to Post Test

It is noted in table 1 that some of the schools submitted more pre or post tests than they 
had participating students.  In reviewing the data we found there was a good deal of 
“double entry” from some sites.  That is, the “done” button was clicked more than once, 
resulting in multiple, identical, entries.  Or two submissions were made by the same 
student on the same day, one version more complete than the other.  In order to arrive at 
the matched set, when dealing with instances of duplication the earliest, but most 
complete, pre test for each participant is matched to the latest, most complete post test for 
the same individual.   
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At Mt. Blue, the pre test given in the fall was followed by an exit test shortly after, and 
then by the post test administered in the spring.  Those pre/exit/post tests presented the 
same items and can be matched for 31 participants.   

The following discussion is based on identical, matched, pre/post and pre/exit/post data 
only.

Table 3. Participants by Grade Levels 

School Frequency Percent Valid Percent 
Cumulative

Percent 
Good
Shepherd 
Episcopal
School 

Valid 6 55 98.2 98.2 98.2
other 1 1.8 1.8 100.0
Total 56 100.0 100.0 

Mt. Blue 
Middle 
School 

Valid 7
35 100.0 100.0 100.0

other Valid 6 51 52.6 52.6 52.6
7 46 47.4 47.4 100.0
Total 97 100.0 100.0 

SLU Lab 
School 

Valid 6 14 28.6 28.6 28.6

other 1 2.0 2.0 100.0
7 17 34.7 34.7 63.3
8 17 34.7 34.7 98.0
Total 49 100.0 100.0 

Finding:  The average pre/post gain is largest for 6th and 7th graders.  Seventh graders’ 
responses show a smaller standard deviation, and a significant (.05 level) gain.  Eighth 
graders gain approximately 1/3 as much as 7th graders, and approximately 2/3 as much as 
6th graders.

The two “other” responses may be from teachers or staff who are not “students” in the 
project, but are kept in the comparison that follows because this is not certain. 

Table 4. Gain Pre to Post by Grade Level 

Grade 6 
N Valid 120 Sig. Gain (.05 level) 

Missing 0

.058, nearly sig. 

Mean .5417
Median 1.0000
Mode 2.00
Std. Deviation 3.09485
Variance 9.578

Grade 7 N Valid 98

.017, yes sig. 

Missing 0
Mean .6735
Median 1.0000
Mode 1.00
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Std. Deviation 2.73494
Variance 7.480

Grade 8 
N Valid 17

n/a, small n 

Missing 0
Mean .3529
Median .0000
Mode .00
Std. Deviation 1.93459
Variance 3.743

other 

N Valid 2

n/a, small n 

Missing 0
Mean -1.0000
Median -1.0000
Mode -3.00(a)
Std. Deviation 2.82843
Variance 8.000

a  Multiple modes exist. The smallest value is shown 

Scatter plots for the 3 different grade levels provide visualization of the results.  Here we 
can see that data for the 6th grade (n=120) is more dispersed than that for the 7th grade 
(n=98), while data for the 8th grade, (n=17) available for a much smaller group of 
students, is affected more by outliers.   
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Finding: The general trend is for gains made by matched students, pre to post, in that 
data points for the 237 matched students are generally higher on the post than the pre 
axis. 
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The Test Items 

As noted all pre, post, and when applicable exit, tests are identical.  Items chosen to help 
measure participants’ understanding of the concepts introduced through MSOSW 
activities were selected by the project’s leaders and evaluators.  The first 3 questions ask 
for participants’ date of birth, their initials, school, and grade, for matching purposes. 
They are followed by 20 multiple choice questions, 5 open ended and 5 fill-in-the-blank. 
(see appendix X for the complete test).  Five new items were developed for the pre/post 
test, eight were drawn from Glencoe examples, five from the New York State Regents 
released item bank, one from PISA, and one from TIMSS. 

Table 5. Sources of Multiple Choice Items 
Item # Source Type Gain Pre-Post 
4 New m/c + 
5 New  m/c + 
6 New m/c + 
7 Glencoe 21 #14 m/c -
8 New m/c -
9 Glencoe 21 #25 m/c + 
10 Glencoe 25 #1 m/c + 
11 Glencoe 25 #4 m/c + 
12 Glencoe 25 #3 m/c 0
13 Glencoe 25 #11 m/c + 
14 Glencoe 25 #18 m/c + 
15 Glencoe 25 #6 m/c + 
16 G8 Sc NYSR 

‘05 #15 
m/c + 

17 G8 Sc NYSR 
’03 #21 

m/c -

18 New m/c + 
19 G8 Sc NYSR 

’03 #22 
m/c + 

20 G8 Sc NYSR m/c + 
21 G8 TIMSS ‘03 m/c + 
22 PISA #34.1 m/c + 
24 G8 Sc NYSR 

’04 #10 
m/c + 

Finding:  Gain in scores pre to post is found for 16 of the 20 test items, while lowered 
scores pre to post are found for 3 items.  One item, number 12, shows no change pre to 
post.

Measures 

Reliability



The Vermont Institutes Evaluation Center June 2010 25

Cronbach’s alpha (Cronbach, 1951) is explored as a measure of reliability.  
Mathematically, reliability is defined as the proportion of the variability in the individual 
responses to the test that is the result of difference in the respondents.  Answers to a test 
that is reliable will differ because respondents have different opinions or levels of 
knowledge about the content and not because respondents are confused by the test items 
or have different interpretations of them.5

When Pre and Post Tests have a small number of either questions or matched 
participants, a Cronbach’s alpha of .7 signifies some reliability, while an alpha of .8 is 
better.  However, in this case the instrument is made of up 20 items while the number of 
responses range from 31 to 207 across the groups, so an alpha of .6 or higher will show 
acceptable reliability.  Cronbach’s alpha is also expected to improve from the pre test to 
the post test, as a measure of test/retest item reliability. 

The STEM content online test was constructed by MSOSW project leaders and 
evaluators, as a measure of MSOSW participants’ knowledge of concepts felt to be 
important to the project.  A total of 237 participants took both the pre and post tests, 
while 31 participants from Mt. Blue took a pre, exit, and post.  Analysis of Cronbach’s 
alpha shows the test increases in reliability from pre to post, as would be hoped. 

Table 5: Reliability Statistics – Pre Test 

Cronbach's 
Alpha 

Cronbach's 
Alpha Based 

on
Standardized 

Items N of Items N of Tests 
.493 .472 20 207

.575 .581 20 31

Through this analysis, items are also identified that if removed would result in a higher 
alpha.  For the group of 31 participants who took this pre test as the first of a pre/exit/post 
those items are 5, 8, 12, 18, 21, and 22.  If items 8, 18, and 21 were removed this would 
make the largest improvement in alpha.  These particular items were either too easy or 
too hard, or there may have been little change pre to post.

For the group of 207 participants who took this pre test as the first of a pre/post the items 
that if removed would result in the largest increase in alpha are 4, 9, 15, 22, and 24.
These are the items that behaved less “like” the others in patterns of students’ responses. 

It is not unusual for the pre test alpha to be higher for the smaller student group of 31 
than for the larger group of 173.  The smaller group of students is from the same school 
and grade level (grade 7) and so more likely to have a common understanding of the 

5 The computation of Cronbach’s alpha is based on the number of items on the test and the ratio of the 
average inter-item covariance to the average item variance. 
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concepts presented in the test than the combined group of students from other schools and 
across grades that makes up the other group. 

We find in Table 6 that the alpha has increased on the exit test for the group which took 
this assessment, indicating that the test is working better at measuring all the same thing – 
students’ selections of correct/incorrect answers are forming more “like” patterns than 
when they took the pre test that was administered more than 1 month earlier.  Will the 
alpha continue to improve on their post test, given several months later? 

Table 6: Reliability Statistics – Exit Test 

Cronbach's 
Alpha 

Cronbach's 
Alpha Based 

on
Standardized 

Items N of Items N of Tests 
.605 .598 20 31

We note here that it is recommended at least 4 months pass between the time of a pre and 
post test, in order to better measure long-term gain. 6  This is the case for all of the 
MSOSW STEM content pre and post tests administered.   

Table 7. Dates of the Pre-Exit-Post Tests 
School Pre Exit Post
Good Shepherd October 2009  May 2010 
Mt. Blue September 2009 November 2009 June 2009 
SLU Lab Aug. Sept. 2009  April May 2010 
Other Sept. Oct. 2009  April May 2010 

While the pre-exit tests of Mt. Blue fall just inside this 4 month window, there are 4 
months between their pre and post, and exit and post, tests. 

Table 8: Reliability Statistics – Post Test 
Pre

Cronbach's 
Alpha Based 

on
Standardized 

Items

Exit 
Cronbach's 

Alpha Based 
on

Standardized 
Items

Post
Cronbach's 

Alpha Based 
on

Standardized 
Items N of Items N of Tests 

.472 .541 20 207 

.581 .598 .673 20 31 

Finding: Analysis of Cronbach’s alpha for reliability found for the small group of 31 
students who took pre/exit/post tests alpha continued to improve pre to exit and exit to 

6 It is recommended that there be at least four months between Pre and Post Tests in order to reduce or 
eliminate “testing effects” that may result when the same participants answer identical items and so “learn” 
the test. 
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post.  It is really quite good on the post test at nearly the .7 level.  The alpha score of .541 
on the post test for the larger group who took only the pre and post test is a sign of
increased reliability, however a higher post alpha in pre to post settings is to be hoped for 
in test-retest settings.  

While these 20 items are showing more “like” patterns on the post than on the pre, a 
higher post test alpha for the larger group of students would be more compelling evidence 
of reliability.  Items that would result in higher scores if removed are shown in Table 9. 

Table 9.  Item-Total Statistics 

Scale Mean if 
Item Deleted 

Scale
Variance if 

Item Deleted 

Corrected
Item-Total 
Correlation

Squared 
Multiple 

Correlation

Cronbach's 
Alpha if Item 

Deleted 

Table 4: 
Gain

v4post 8.6650 8.829 .075 . .575 +
v5post 9.2233 8.808 .056 . .579 +
v6post 9.2573 8.612 .146 . .566 +
v7post 9.1311 8.690 .081 . .577 -
v8post 9.0680 9.039 -.045 . .597 -
v9post 9.3932 9.079 -.008 . .581 +
v10post 8.9466 8.168 .256 . .549 +
v11post 8.8107 7.930 .377 . .530 +
v12post 9.0485 8.310 .206 . .557 0
v13post 8.8981 7.955 .341 . .535 +
v14post 8.9466 7.943 .339 . .535 +
v15post 9.3592 9.100 -.031 . .585 +
v16post 8.8641 7.864 .384 . .528 +
v17post 8.7961 7.851 .416 . .524 -
v18post 8.8786 8.166 .266 . .548 +
v19post 9.0146 8.219 .237 . .552 +
v20post 8.7816 8.279 .251 . .551 +
v21post 8.7864 8.061 .335 . .537 +
v22post 9.2816 9.667 -.271 . .618 +
v24post 9.0728 8.273 .223 . .555 +

a  Match = y 

According to this analysis, five items that should also be considered for removal in 
upcoming rounds are identified in yellow above.  Note in comparison to Table 4, that not 
all items that would result in a higher alpha if removed show a positive, or negative, gain 
in score.  Some are harder and others easier than would be optimal, others show little 
change.

It should also be pointed out that just because an item shows a negative gain it is not 
necessarily a “bad” item.  The negative gain may point to a difficult or confusing concept 
that is important to master.   

Further item analysis will follow in the discussion of adjustments recommended for the 
STEM content pre/post test.
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Gain in Performance

Further gain analysis can be conducted of tests that are presented in identical form, and 
taken by the same (matched) participants as both Pre and Post Tests.

The number of multiple choice items that can be measured on the STEM content test is 
20, findings will be less skewed than if there were fewer items.  In addition, all of the 
sites allowed at least 4 months between pre and post tests, allowing for measurement of 
long-term gain.  

Finding: The large number of matched student responses, combined with the presence of 
20 items for analysis and there being at least 4 months between pre and post tests allows 
for testing of significance of gain in performance. 

Significance of Gain in Performance

Finding:  A significant gain is found by conducting a t-test from the difference between 
pre and post scores.

Measured at .05 or less, when all 207 matched participants’ scores are analyzed, the gain 
is found to be significant, unlikely to be due to random answer selection patterns.

Table 10. Paired Samples Statistics 

Mean N Std. Deviation 
Std. Error 

Mean 
Pair 1 TotalPre 8.9494 237 2.81596 .18292

TotalPos
t 9.5190 237 2.98099 .19364

Table 11. Paired Samples Correlations 
N Correlation Sig.

Pair 1 TotalPre & 
TotalPost 237 .512 .000

Table 12. Paired Samples Matched Test(a) 

Paired Differences 

t df
Sig. (2-
tailed) Mean 

Std.
Deviation 

Std.
Error
Mean 

95% Confidence 
Interval of the 

Difference

Lower Upper 
Pair 1 TotalPre - 

TotalPost -.56962 2.86719 .18624 -.93653 -.20271 -3.058 236 .002

Next, the two groups of pre/post and pre/exit/post tests are examined: 
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Table 13. Paired Samples Matched Pre to Post 

Mean N Std. Deviation 
Std. Error 

Mean 
Pair 1 TotalPre 8.9660 207 2.78740 .19421

TotalPos
t 9.4175 207 2.93681 .20462

a  Match = y 

Table 14. Paired Samples Matched Correlations (a) 
N Correlation Sig.

Pair 1 TotalPre & 
TotalPost 207 .524 .000

a  Match = y 

Table 156. Paired Samples Matched Test(a) 

Paired Differences 

t df
Sig. (2-
tailed) Mean 

Std.
Deviation 

Std.
Error
Mean 

95% Confidence 
Interval of the 

Difference

Lower Upper 
Pair 1 TotalPre - 

TotalPost -.45146 2.79461 .19471 -.83535 -.06757 -2.319 206 .021

a  Match = y 

Finding:  Significant gain is found for the group of 207 participants who took only a pre 
and a post test. 

Mt. Blue Pre-Exit-Post

Mt. Blue, by giving a pre, exit, and post test to each of their participants, produced 3 data 
points for analysis.

Finding:  Significant (.05 level) gain is found pre to post, as well as pre to exit.

Table 16. Paired Samples Matched Pre to Post 

Mean N Std. Deviation 
Std. Error 

Mean 
Pair 1 TotalPre 8.8387 31 3.04518 .54693

TotalPos
t 10.1935 31 3.22923 .57999

a  Match = m 

Table 177. Paired Samples Matched Correlations (a) 
N Correlation Sig.

Pair 1 TotalPre & 
TotalPost 31 .464 .009

a  Match = m
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Table 18. Paired Samples Matched Test(a) 

Paired Differences 

t df
Sig. (2-
tailed) Mean 

Std.
Deviation 

Std.
Error
Mean 

95% Confidence 
Interval of the 

Difference

Lower Upper 
Pair 1 TotalPre - 

TotalPost 
-

1.35484 3.25114 .58392 -
2.54737

-
.16231 -2.320 30 .027

a  Match = m 

A lowered mean, or negative gain, is found exit to post but not significantly so.  This 
indicates some “decay” in the gains found at the time of the exit test, but as noted 
previously the gain pre to post is still significant.

While students may have lost some of the new learning exit to post, most of it appears to 
have been retained. 

Table 19.  Paired Samples Matched Pre to Post 

Mean N Std. Deviation 
Std. Error 

Mean 
Pair 1 TotalPre 8.8387 31 3.04518 .54693

TotalExit 10.3226 31 2.91418 .52340
Pair 2 TotalPos

t 10.1935 31 3.22923 .57999

TotalExit 10.3226 31 2.91418 .52340
a  Match = m 

Table 20. Paired Samples Matched Correlations (a) 
N Correlation Sig.

Pair 1 TotalPre & 
TotalExit 31 .524 .002

Pair 2 TotalPost & 
TotalExit 31 .418 .019

a  Match = m 

Table 21. Paired Samples Matched Test(a) 

Paired Differences 

t df
Sig. (2-
tailed) Mean 

Std.
Deviation 

Std.
Error
Mean 

95% Confidence 
Interval of the 

Difference

Lower Upper 
Pair 1 TotalPre - 

TotalExit 
-

1.48387 2.90828 .52234 -
2.55063 -.41711 -2.841 30 .008

Pair 2 TotalPost 
-
TotalExit 

-.12903 3.32407 .59702 -
1.34831 1.09025 -.216 30 .830

a  Match = m 
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Finding:  Gain is significant from pre to post and from pre to exit, but not from exit to 
post.  There is some lowering of mean score exit to post, but it is not significant. 

Further Item Analysis

As significant gain has been found for the group of 237 matched students who took both 
the pre and post test, further item analysis is conducted to explore the significance of 
gains found by item in each of the locations. 

Table 22: Paired Samples Test - within Sites 
Mt.

Blue
Sig.
(2-

tailed) 

Good
Shepherd 

Sig. (2-tailed) 

Other
(2-tailed) 

SLU
(2-tailed) 

Cronbach's 
Alpha if Item 

Deleted 

Table 4 
expanded: 

Gain by 
percentage

Pair
1

v4 .254 .001 .106 .229 .575 +13.9

Pair
2

v5 .768 .642 .372 .017 .579 +5.9

Pair
3

v6 .033 .766 .580 .090 .566 +6.8

Pair
4

v7 .010 .000 .320 .821 .577 -10.6

Pair
5

v8 .535 1.0007 .379 1.000 .597 -3.4

Pair
6

v9 .422 .001 .765 .024 .581 +3.4

Pair
7

v10 .070 .376 .277 .322 .549 +3.4

Pair
8

v11 .010 .301 1.000 .785 .530 +6.8

Pair
9

v12 .768 .455 .642 .642 .557 0

Pair
10 

v13 .292 .128 .765 .659 .535 +6.3

Pair
11 

v14 .083 .830 .747 .377 .535 +1.2

Pair
12 

v15 .487 .419 .810 1.000 .585 +2.2

Pair
13 

v16 .032 .821 .604 .766 .528 +3.8

Pair
14 

v17 1.000 .109 .291 .785 .524 -0.4

Pair
15 

v18 1.000 .536 .387 .821 .548 +1.2

Pair
16 

v19 .009 .128 .161 .048 .552 +13.9

Pair
17 

v20 .324 .059 .870 .044 .551 +.09

Pair
18 

v21 1.000 .444 .291 .622 .537 +.04

Pair
19 

V22 .373 .011 .103 .799 .618 +.4

Pair
20 

C24 .812 .038 .277 .830 .555 +6.8 

7 1.000 indicates no change in mean score pre to post 
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Finding:  Items that perform “best” in that their gains are positive and significant, and 
alpha would not be increased by removing them, are: 4, 6, 11, 16, 19, and 24.   

Finding:  Items 7, 8, 9, 17, and 20, while returning negative gains, should not necessarily 
be considered candidates for removal from the test.  They may encompass difficult 
concepts that students are confused by, and as such may indicate the need to clarify these 
concepts.   Of course, they may also be testing concepts that are not covered through the 
project, and so need to be re-examined for relevance. 

Finding:  None of the items showed significant positive or negative gain for the “other” 
group of students, from schools not identified as MSOSW partners.  One item, #11, 
showed no change pre to post for this group. 

Next Steps 

The STEM content test has been found to be reliable in its current format, with 
significant gains pre to post.  That said, teachers feel that it is too long, and that some of 
the concepts tested are not applicable to the MSOSW project’s work.  It is recommended 
that a pre/post test to measure for significant gains remain in place, but that it be less 
tedious for the students.  An A-B-C design (3 versions of similar test design) composed 
of the strongest items from the current test, combined with items selected by teachers and 
program leaders, to measure increased STEM learning is recommended.  Not to exceed 
15 items, total. 

A benefit of having the assessments in SurveyMonkey which was not exploited this year 
is that results can be shared in real time, providing formative assessment for students as 
well as participating teachers and project leaders.  This aspect of the technology should 
be explored. 

Little is known from their entries about the “other” group of students who took both the 
pre and post test, except their grade levels and the dates they took the test.  It is 
recommended that a required “other” open-ended space be added to the instrument for 
those students to fill in their school name, in order for the project to know if they are 
from participating or control schools. 

Open Ended and Fill-in-the-Blank Items

Analysis of the open ended and fill-in-the-blank questions is in progress.  In the future, 
the strongest of those 10 questions will be combined with the strongest of the NELS 
items, to create a pre/post assessment that does not exceed 10 items in keeping with 
participating teachers’ recommendation that the instruments be short and focused.  Real-
time access to the test results will help students, participating teachers, and project 
leaders to learn and make changes based on this data.



The Vermont Institutes Evaluation Center June 2010 33

Appendix A 
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Technical Report: NELS Items results to date, 6/29/2010 

“NELS” pre-post test items are adapted from the National Center for Education Statistics, 
PISA/OECD,  and the American Women in Engineering item banks.  They are used here 
to measure career aspiration and demographics on identical pre and post tests.
 Eight multiple choice questions were selected for the instrument this year, from which a 
sub-set is to be used in subsequent years based on the direction and strength of findings in 
this pilot of the assessment.  Items chosen for the first year of the assessment were 
selected for their relation to 21st century learning skills, as well as to provide some 
demographic information about the students and their schools. 
Matched sets of responses are compared for 144 participating students from 3 schools 
and 104 “other” students from an unknown number of schools who took the pre test in 
the fall of 2009 and the post test in the spring of 2010. 
School Pre Test Post Test Matched Pre-Post 
Good Shepherd October 2009 May 2010 58 

(g6=100%)
Mt. Blue September 2009 June 2010 33 

(g7=100%)
SLU Lab August 2009 April 2010 53 

(g6=28%, g7=39%, 
g8=33%)

Other Sept. Oct. 2009 April 2010 104  
(g6=50%, g7=41%, 
grade unknown=9%) 

Summary of Findings
It is important to keep in mind when reviewing the findings that students were asked to 
self-report their feelings and observations on this instrument.  So a part of what is being 
measured is their awareness of opportunities, not necessarily the actual presence or 
absence of those opportunities.
The summaries that follow will be highlighted for gains that are greater than 10% for 
either of the student groups (project and “other”) or which show great differences or 
similarities between the comparison groups.  A full analysis of all the questions follows 
this discussion. 
Questions 1 – 3 ask for students’ school and grade, initials and birthday, and the current 
date, in order to match pre to post tests. 
Question 4 asks students’ about their participation in after school and other 
extracurricular STEM activities over the past year.

There is an 11% gain found for participating MSOSW students pre to post who 
report they have taken part in after school programs.   

A 10% gain for project students, and an 11% gain for the “other” student group, is 
found in answer to the question that asks whether they take part in clubs or groups 
with a science/engineering focus.   
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Nearly a 12% gain is found for participating students who say they take part in 
clubs or groups where they work with computers.   

A 16% gain is found for “other” students who take part in clubs or groups where 
they can design and/or build things. This group of students also reports 12% 
more participation in community groups pre to post.

Project students record an 11.8% gain in participation in summer camp or classes 
about science, computers, or engineering. 

The results indicate that students in both the project and the other groups took greater part 
in, or became more aware of, opportunities to engage in STEM based activities between 
the times that the pre and post tests were given. 

Question 5 asks students to describe the settings in which their learning is taking place.   
Project students report a -14.5% drop in real school spirit pre to post, while 
“other” students report a slight gain on this question.

Both groups report a decline in opportunities to make friends with students of 
other racial or ethnic groups.

Project students report -9% decrease in feeling safe at school.

Both groups say there are few barriers to their learning, in greater percentages, on 
the post test.  Project students show a 12.9% increase in agreement with the 
statement that few barriers are presented.   

Ten percent of project students report an increased agreement with the statement 
that there are few illegal activities taking place at school.   

Both groups show a decline in agreement with the statement that they have good 
attendance at school, the “other” student group shows a -11.3% drop in agreement 
pre to post.

Question 6 is a demographic item that presents a list of both academic and domestic 
products and asks students to identify those that they or their family own.   

Between 65-70% of both groups report they have a specific place to study at 
home on the pre and post tests.  Around the same percentages say their household 
gets a daily newspaper.

Twenty percent more of the project students than the “other” student group say 
their family subscribes to at least one magazine.   

There is a 9% increase in agreement for both groups pre to post with the question 
that asks if their household has a set of reference books.
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Over 90% of students in both groups say their household has a computer, and 
80% say they have more than one.   

Thirty-five percent more students in the project group say there are electric 
dishwashers in their households than the “other” student group reports.

More than 90% of both groups say they have a microwave oven, clothes dryer and 
a washing machine.   

The “other” student group reports nearly a 9% increase in Ipod ownership, while 
the project group shows nearly a -3% decrease.  However 90% of both groups 
report having Ipods on the post test. 

Question 7 asks students to select attributes of their most recent science class.   
Sixty-seven percent say they prepare in class for further study in science, but both 
groups report slight decreases in interest in science.

Over 60% report that they learn or memorize scientific facts, rules, and principles.

There is an 8.7% increase pre to post for project students who say they think 
about what a problem means and the ways it might be solved.   

A 4.3% increase is found for project students who say they see the importance of 
science in daily life, as compared to a .3% increase for “other” student group on 
this question. 

Question 8 asks students to describe what scientists and mathematicians might do.   
There is a 12.2% increase for project students who agree with the statement that 
they would mainly work on machines and computers.   

An 8.6% increase is found for project students who agree that they would mainly 
work with other people to solve problems, while a -4.5% decrease in agreement 
with this statement is found for the “other” student group.

A slight decrease in agreement with the statement that scientists and 
mathematicians work on things that help the world is found for project students, 
while a slight increase in agreement with this question is found for the other group 
of students.  More than 75% of both groups agree with the statement.   

A slight gain in agreement is found pre to post for project students with the 
statement that scientists and mathematicians can choose to do many different 
kinds of jobs, while -6.4% decline in agreement with the statement is found for 
the “other” student group.
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An 8.3% increase in agreement with the statement that scientists mainly work on 
things that have ‘nothing to do with me’ is found for project students. 

Question 9 revisits the classroom, and asks the students to describe what is happening 
‘now’ in their current math and science classes.   

The “other” student group reports a -16% decrease in review of work from the 
previous day.

Project students report there is a 9.4% increase in their copying, or being given, 
the teacher’s notes.   

The most remarkable gain found by this instrument is reported by project 
students, with an increase of 43.8% pre to post for those who say there is use of 
calculators in their class.   

This is followed by a 16.3% increase pre to post for project students who report 
the use of computers.

Eighteen percent of project, and 40.6% of other students, report an increased use 
of the internet, pre to post.

Students in the “other” group show a -12.2% decrease in time spent watching the 
teacher demonstrate an activity, project students report a slight increase in 
agreement with this statement.   

A decrease of -10.2% is found for “other” students who say they are lead by the 
teacher in an activity.  Project students report a 5.7% gain on this question, and a 
13.8% gain in agreement pre to post with the statement that students lead 
discussion.

Both groups report a 17% gain in agreement with the statement that students 
conduct research, online or in the library.  Project students agree with this 
statement 21% more often than does the “other” student group.

Project students report a 10.8% increase in agreement with the statement that they 
write up reports on their activities.   

Thirty-five percent of the other student group, and 19.9% of project students, 
report increased agreement with the statement that students use computers for 
collecting and /or analyzing data.

A 13.2% increase for project students, and a -6.9% decrease for the other group of 
students, is found for agreement with the statement that students choose their own 
topic or problem to study.   
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There is an 8.3% increase for project students, and a -3.1% decrease for the 
“other” group, with the statement that “students discuss career choices in math or 
science.”

Question 10 asks students about specific influences, as they consider future careers. 
The “other” group reports a -10.2% decline in being influenced to choose a 
“career that makes me think.”  The project group shows a smaller -1.9% decrease 
on this question. 

The “other” group shows a -9.3% decline in wanting “work that allows me to 
make lots of money” while the project group shows a negligible -0.6% decline on 
the question. 

The project group shows a 3.8% increase while the “other” group has a -8.3% 
decrease in agreement with the statement that they will look for “work that allows 
me to use math, computer, engineering or science skills.” 

The project group shows a 5.9% increase while the “other” group has a -10.3 
decrease in agreement with the statement that they will look for “work that allows 
me to tell other people what to do.” 

There is a 13.6% increase for the project group, and a -4.5% decrease for the 
“other” group, in agreement with the statement that they will look for “work that 
allows me to help solve problems and create solutions.” 

Both groups started at 89% and increased by 3 to 5% in agreement with the 
statement that they will seek “work that is fun to do.” 

Both groups start in the mid 70%, and there is a slight increase for the project 
students, but a slight decrease for the “other” group of students, in agreement with 
the statement that they will look for “work that allows me to have time with 
family.” 

Project students report a 12.1% increase in agreement with the question that they 
will seek “work that allows me to help my community and/or society.”  The 
“other” group records a slight decrease in agreement with this statement, but had 
started at a slightly higher percent of agreement with the statement (73.1%) than 
the project students finished with (72.7%). 

Both groups start at 90% agreement with the statement that they will seek “work 
that is satisfying to me” however the “other” group of students show a -7.5% drop 
in agreement with the statement on their post tests.  Project students record a 
negligible increase in agreement on their posts. 
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Question 11 asks how far the students expect to get in school.  Note that this question 
allows for only one response, whereas prior questions allowed for multiple selections 
within the choices. 

Less than 10% of the students in both groups say they will complete less than 
high school graduation.  There is a 4.2% increase on this question pre to post for 
project students. 

Another 4.1% increase is found for project students on the question of whether 
they will graduate, or earn a GED.  Less than 20% in either of the groups agree 
with this statement on their post tests. 

There is a 7.7% increase in agreement for project students with the statement that 
they will attend a 2-yr or vocational school.  The “other” group remains at 13% 
agreement with this statement pre to post, project students’ agreement rose to 
11.2%.

A slight drop, -6.8%, is found for project students who say they will graduate 
from college.  However, because they were only allowed to select one answer, 
this drop is offset by following questions. 

There is a 4.9% increase for project students who agree that they will attend, but 
not complete, a 4-year degree. 

A 10.1% increase for project students, and a 5.2% gain for the “other” group of 
students, is found pre to post for those who say they will obtain a Master’s degree 
or equivalent. 

A 15.8% increase is found for project students who say they will obtain a Ph.D, 
M.D., or other advanced degree.  The “other” group also reports an increase, of 
8.1%.  Both groups finish at 52% agreement with this statement on their post 
tests. 

A slight drop in agreement with the statement “I don’t know” how far one will get 
in school is found for both groups. 

Summary of Recommendations for the Instrument
As can be learned from the preceding discussion of findings, this instrument, while 
presenting only eight multiple choice questions, has provided a wealth of data based on 
students’ self-reports of their recent experiences and goals for the future. 
It is our recommendation to reduce the number of questions, and multiple choice 
answers, on the pre-post test and to combine those with the best performing of the STEM 
open-ended and fill in the blank items, currently being analyzed, to produce an 
assessment of 10 questions or less.  Combining the best of the STEM open-ended 
questions is suggested in order to produce more obvious relevance to the work that 
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students are doing with MSOSW, and an instrument that takes less of the students time to 
complete while providing important information about their perceptions, opportunities, 
and goals.
Project leaders and evaluators will carefully review this analysis in order to select the 
most important questions to retain.  In making these choices, it will be kept in mind that 
the project is now considering continuing with the same cohort of students in their next 
grade level.  Because of this change in project design, it will now be possible to follow 
some matched students’ pre-post for two years.  This potential for longitudinal design is 
an exciting development, and will need to be considered when selecting pre post 
assessment items. 

Summary of Recommendations for the Project
It is recommended that a true “control” group, which receives none of the MSOSW 
instruction, be selected for the next round of assessment.  Control schools may be chosen 
for an experimental design, but less difficulty will be found in selecting control students 
from within partner schools, for a quazi-experimental design. A note should be added 
here about the two groups of students compared in this analysis, those identified from the 
“project” schools Mt. Blue, Good Shepherd, and SLU Lab, and the “other” students.  It is 
unclear whether the “other” group has received the same instruction through MSOSW as 
the project students, or whether this is in fact a control group.  Further study is underway 
to find the answer to this question.  If the “other” students received the identical 
instruction as the project group, difference in the responses posted by this group 
compared to the project group would suggest that further analysis drawn from the 
individual project schools’ responses may be warranted as well.  But if the “other “ group 
is in fact a control group than certain differences in their responses would be explained 
by the different instruction that the project group received.
In future versions of this, and the MSOSW pre-post tests, it will be important to identify 
students by unique codes, as well as project from control group responses, for purposes of 
matching results.  Control group students should be provided with space to enter their 
school name.  This year, use of the “other” selection, as well as IP addresses and pre/post 
test dates, have been key to identifying known project schools from other responses. 
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Results 

Question 4: For each activity, check the box that best describes whether you have 
participated in these science or math activities during the past year. 
Students could select more than one answer, or skip the question. 
4a 

Project PrePost Valid Percent % Gain Pre to Post
Other post -After School Program at a school, community center, etc. 30.5 3.6%

 blank 69.5 
Total 100.0 

pre -After School Program at a school, community center, etc. 26.9 
 blank 73.1 
Total 100.0 

y post -After School Program at a school, community center, etc. 30.1 11.1%
 blank 69.9 
Total 100.0 

pre -After School Program at a school, community center, etc. 19.0 
 blank 81.0 
Total 100.0 

4b
Project PrePost Valid Percent % Gain Pre to 

P tOther post -Clubs or groups where I get to do science/engineering 
j t

29.5 11.2
 blank 70.5
Total 100.0

pre -Clubs or groups where I get to do science/engineering 
j t

18.3
 blank 81.7
Total 100.0

y post -Clubs or groups where I get to do science/engineering 
j t

30.1 10.4
 blank 69.9
Total 100.0

pre -Clubs or groups where I get to do science/engineering 
j t

19.7
 blank 80.3
Total 100.0

4c
Project PrePost Valid Percent % Gain Pre to Post 
Other post -Clubs or groups where I work with computers 34.3 2.6

 blank 65.7
Total 100.0

pre -Clubs or groups where I work with computers 31.7
 blank 68.3
Total 100.0

y post -Clubs or groups where I work with computers 47.6 11.7
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 blank 52.4
Total 100.0

pre -Clubs or groups where I work with computers 35.9
 blank 64.1
Total 100.0

4d 
Project PrePost Valid Percent % Gain Pre to Post
Other post -Clubs or groups where I can design and/or build things 43.8 15.9

 blank 56.2
Total 100.0

pre -Clubs or groups where I can design and/or build things 27.9
 blank 72.1
Total 100.0

y post -Clubs or groups where I can design and/or build things 36.4 9.6
 blank 63.6
Total 100.0

pre -Clubs or groups where I can design and/or build things 26.8
 blank 73.2
Total 100.0

4e
Project PrePost Valid Percent % Gain Pre to Post
Other post -Science Fair Projects 22.9 -4

 blank 77.1
Total 100.0

pre -Science Fair Projects 26.9
 blank 73.1
Total 100.0

y post -Science Fair Projects 40.6 -0.9
 blank 59.4
Total 100.0

pre --Science Fair Projects 41.5
 blank 58.5
Total 100.0

4f
Project PrePost Valid Percent % Gain Pre to Post
Other post -Community Groups 24.8 12.3

 blank 75.2
Total 100.0

pre -Community Groups 12.5
 blank 87.5
Total 100.0

y post -Community Groups 27.3 9.7
 blank 72.7
Total 100.0
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pre -Community Groups 17.6
 blank 82.4
Total 100.0

4g
Project PrePost Valid Percent % Gain Pre to 

P tOther post -Summer camp or classes about science, computers or 
engineering 

31.4 7.4

 blank 68.6
Total 100.0

pre -Summer camp or classes about science, computers or 
engineering 

24.0
 blank 76.0
Total 100.0

y post -Summer camp or classes about science, computers or 
engineering 

33.6 11.8
 blank 66.4
Total 100.0

pre -Summer camp or classes about science, computers or 
engineering 

21.8
 blank 78.2
Total 100.0

Question 5: Which of the following statements about your present school do you agree 
with? 
Students may select as many choices as apply.  They may also skip the question. 
5a
Project PrePost Valid Percent % Gain Pre to Post
Other post -There is real school spirit 68.6 0.3

 blank 31.4
Total 100.0

pre -There is real school spirit 68.3
 blank 31.7
Total 100.0

y post -There is real school spirit 58.0 -14.5
 blank 42.0
Total 100.0

pre -There is real school spirit 72.5
 blank 27.5
Total 100.0

5b
Project PrePost Valid Percent % Gain Pre to 

P tOther post -Students have the opportunity to make friends with students 
of other racial or ethnic groups 

81.0 -2.7

 blank 19.0
Total 100.0
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pre -Students have the opportunity to make friends with students 
of other racial or ethnic groups 

83.7

 blank 16.3
Total 100.0

y post -Students have the opportunity to make friends with students 
of other racial or ethnic groups 

81.1 -8.3
 blank 18.9
Total 100.0

pre -Students have the opportunity to make friends with students 
of other racial or ethnic groups 

89.4
 blank 10.6
Total 100.0

5c
Project PrePost Valid Percent % Gain Pre to Post
Other post -The teaching is good 80.0 -1.7

 blank 20.0
Total 100.0

pre -The teaching is good 81.7
 blank 18.3
Total 100.0

y post -The teaching is good 85.3 -2
 blank 14.7
Total 100.0

pre -The teaching is good 87.3
 blank 12.7
Total 100.0

5d
Project PrePost Valid Percent % Gain Pre to Post 
Other post -The teachers challenge me to do my best 84.8 1.1

 blank 15.2
Total 100.0

pre -The teachers challenge me to do my best 83.7
 blank 16.3
Total 100.0

y post -The teachers challenge me to do my best 83.9 -3.4
 blank 16.1
Total 100.0

pre -The teachers challenge me to do my best 87.3
 blank 12.7
Total 100.0

5e
Project PrePost Valid Percent % Gain Pre to Post 
Other post -Teachers are interested in students 74.3 -2.6
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 blank 25.7
Total 100.0

pre -Teachers are interested in students 76.9
 blank 23.1
Total 100.0

y post -Teachers are interested in students 76.2 -2.7
 blank 23.8
Total 100.0

pre -Teachers are interested in students 78.9
 blank 21.1
Total 100.0

5f
Project PrePost Valid Percent % Gain Pre to Post
Other post -I feel safe at school 86.7 -1.8

 blank 13.3
Total 100.0

pre -I feel safe at school 88.5
 blank 11.5
Total 100.0

y post -I feel safe at school 81.1 -9
 blank 18.9
Total 100.0

pre -I feel safe at school 90.1
 blank 9.9
Total 100.0

5g
Project PrePost Valid Percent % Gain Pre to Post 
Other post -There are few barriers to my learning 53.3 9.1

 blank 46.7
Total 100.0

pre -There are few barriers to my learning 44.2
 blank 55.8
Total 100.0

y post -There are few barriers to my learning 62.2 12.9
 blank 37.8
Total 100.0

pre -There are few barriers to my learning 49.3
 blank 50.7
Total 100.0

5h
Project PrePost Valid Percent % Gain Pre to Post
Other post -Students are graded fairly 73.3 -2.7
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 blank 26.7
Total 100.0

pre -Students are graded fairly 76.0
 blank 24.0
Total 100.0

y post -Students are graded fairly 79.7 -6.2
 blank 20.3
Total 100.0

pre -Students are graded fairly 85.9
 blank 14.1
Total 100.0

5i
Project PrePost Valid Percent % Gain Pre to Post 
Other post -There is little cheating on tests and assignments 59.0 9.0

 blank 41.0
Total 100.0

pre -There is little cheating on tests and assignments 50.0
 blank 50.0
Total 100.0

y post -There is little cheating on tests and assignments 72.0 3.7
 blank 28.0
Total 100.0

pre -There is little cheating on tests and assignments 68.3
 blank 31.7
Total 100.0

5j
Project PrePost Valid Percent % Gain Pre to Post
Other post -Discipline is fair 62.9 -0.6

 blank 100.0
Total 

pre -Discipline is fair 63.5
 blank 100.0
Total 

y post -Discipline is fair 72.7 -0.5
 blank 100.0
Total 

pre -Discipline is fair 73.2
 blank 100.0
Total 62.9

5k
Project PrePost Valid Percent % Gain Pre to 

P tOther post -There are few illegal activities taking place in this school 
(drugs, violence) 

53.3 9.1

 blank 46.7
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Total 100.0
pre -There are few illegal activities taking place in this school 

(drugs, violence) 
44.2

 blank 55.8
Total 100.0

y post -There are few illegal activities taking place in this school 
(drugs, violence) 

62.2 10.1
 blank 37.8
Total 100.0

pre -There are few illegal activities taking place in this school 
(drugs, violence) 

52.1
 blank 47.9
Total 100.0

5l

Project PrePost Valid Percent % Gain Pre to Post
Other post -I feel I fit in at this school 81.9 -1.8

 blank 18.1
Total 100.0

pre -I feel I fit in at this school 83.7
 blank 16.3
Total 100.0

y post -I feel I fit in at this school 79.7 -6.2
 blank 20.3
Total 100.0

pre -I feel I fit in at this school 85.9
 blank 14.1
Total 100.0

5m 
Project PrePost Valid Percent % Gain Pre to Post
Other post -I have good attendance at school (few absences) 74.3 -11.3

 blank 25.7
Total 100.0

pre -I have good attendance at school (few absences) 85.6
 blank 14.4
Total 100.0

y post --I have good attendance at school (few absences) 81.8 -6.9
 blank 18.2
Total 100.0

pre -I have good attendance at school (few absences) 88.7
 blank 11.3
Total 100.0

Question 6: Which of the following do you, or does your family, have where you live? 
Students may select as many choices as apply.  They may also skip the question. 
6a
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Project PrePost Valid Percent % Gain Pre to Post
Other post -A specific place for you to study 70.5 3.2

 blank 29.5
Total 100.0

pre -A specific place for you to study 67.3
 blank 32.7
Total 100.0

y post -A specific place for you to study 67.8 2.3
 blank 32.2
Total 100.0

pre -A specific place for you to study 65.5
 blank 34.5
Total 100.0

6b
Project PrePost Valid Percent % Gain Pre to Post
Other post -A daily newspaper 67.6 1.3

 blank 32.4
Total 100.0

pre -A daily newspaper 66.3
 blank 33.7
Total 100.0

y post -A daily newspaper 69.2 3.0
 blank 30.8
Total 100.0

pre -A daily newspaper 66.2
 blank 33.8
Total 100.0

6c
Project PrePost Valid Percent % Gain Pre to Post
Other post -A regularly received magazine 57.1 4.2

 blank 42.9
Total 100.0

pre -A regularly received magazine 52.9
 blank 47.1
Total 100.0

y post -A regularly received magazine 78.3 3.7
 blank 21.7
Total 100.0

pre -A regularly received magazine 74.6
 blank 25.4
Total 100.0

6d
Project PrePost Valid Percent % Gain Pre to Post
Other post -A set of reference books 63.8 9.0
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 blank 36.2
Total 100.0

pre -A set of reference books 54.8
 blank 45.2
Total 100.0

y post -A set of reference books 67.8 9.3
 blank 32.2
Total 100.0

pre -A set of reference books 58.5
 blank 41.5
Total 100.0

6e
Project PrePost Valid Percent % Gain Pre to Post
Other post -An atlas 59.0 7.1

 blank 41.0
Total 100.0

pre -An atlas 51.9
 blank 48.1
Total 100.0

y post -An atlas 75.5 5.8
 blank 24.5
Total 100.0

pre -An atlas 69.7
 blank 30.3
Total 100.0

6f
Project PrePost Valid Percent % Gain Pre to Post
Other post -A dictionary 91.4 -1.9

 blank 8.6
Total 100.0

pre -A dictionary 93.3
 blank 6.7
Total 100.0

y post -A dictionary 94.4 2.9
 blank 5.6
Total 100.0

pre -A dictionary 91.5
 blank 8.5
Total 100.0

6g
Project PrePost Valid Percent % Gain Pre to Post
Other post -A typewriter 15.2 1.7

 blank 84.8
Total 100.0
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pre -A typewriter 13.5
 blank 86.5
Total 100.0

y post -A typewriter 15.4 -2.2
 blank 84.6
Total 100.0

pre -A typewriter 17.6
 blank 82.4
Total 100.0

6h
Project PrePost Valid Percent % Gain Pre to Post
Other post -A computer 92.4 -0.9

 blank 7.6
Total 100.0

pre -A computer 93.3
 blank 6.7
Total 100.0

y post -A computer 95.1 -1.4
 blank 4.9
Total 100.0

pre -A computer 96.5
 blank 3.5
Total 100.0

6i
Project PrePost Valid Percent % Gain Pre to Post
Other post -More than one computer 81.0 3.1

 blank 19.0
Total 100.0

pre -More than one computer 77.9
 blank 22.1
Total 100.0

y post -More than one computer 84.6 4.3
 blank 15.4
Total 100.0

pre -More than one computer 80.3
 blank 19.7
Total 100.0

6j
Project PrePost Valid Percent % Gain Pre to Post
Other post -An electric dishwasher 54.3 5.3

 blank 45.7
Total 100.0

pre -An electric dishwasher 49.0
 blank 51.0
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Total 100.0
y post -An electric dishwasher 88.1 -1.3

 blank 11.9
Total 100.0

pre -An electric dishwasher 89.4
 blank 10.6
Total 100.0

6k
Project PrePost Valid Percent % Gain Pre to Post
Other post -A clothes dryer 90.5 3.0

 blank 9.5
Total 100.0

pre -A clothes dryer 87.5
 blank 12.5
Total 100.0

y post -A clothes dryer 96.5 -2.1
 blank 3.5
Total 100.0

pre -A clothes dryer 98.6
 blank 1.4
Total 100.0

6l
Project PrePost Valid Percent % Gain Pre to Post
Other post -A washing machine 96.2 2.9

 blank 3.8
Total 100.0

pre -A washing machine 93.3
 blank 6.7
Total 100.0

y post -A washing machine 96.5 -2.1
 blank 3.5
Total 100.0

pre -A washing machine 98.6
 blank 1.4
Total 100.0

6m 
Project PrePost Valid Percent % Gain Pre to Post
Other post -An Ipod 90.5 8.8

 blank 9.5
Total 100.0

pre -An Ipod 81.7
 blank 18.3
Total 100.0

y post -An Ipod 91.6 -2.8
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 blank 8.4
Total 100.0

pre -An Ipod 94.4
 blank 5.6
Total 100.0

6n
Project PrePost Valid Percent % Gain Pre to Post
Other post -A microwave oven 92.4 1.1

 blank 7.6
Total 100.0

pre -A microwave oven 91.3
 blank 8.7
Total 100.0

y post -A microwave oven 96.5 3.5
 blank 3.5
Total 100.0

pre -A microwave oven 93.0
 blank 7.0
Total 100.0

Question 7: In your current or most recent science class did you 
Students may select as many choices as apply.  They may also skip the question. 
7a
Project PrePost Valid Percent % Gain Pre to Post
Other post -Increase your interest in science 61.0 -7.3

 blank 39.0
Total 100.0

pre -Increase your interest in science 68.3
 blank 31.7
Total 100.0

y post -Increase your interest in science 53.1 -3.9
 blank 46.9
Total 100.0

pre -Increase your interest in science 57.0
 blank 43.0
Total 100.0

7b
Project PrePost Valid Percent % Gain Pre to Post
Other post -Learn or memorize scientific facts, rules, and principles 63.8 0.3

 blank 36.2
Total 100.0

pre -Learn or memorize scientific facts, rules, and principles 63.5
 blank 36.5
Total 100.0

y post -Learn or memorize scientific facts, rules, and principles 67.1 3.7
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 blank 32.9
Total 100.0

pre -Learn or memorize scientific facts, rules, and principles 63.4
 blank 36.6
Total 100.0

7c
Project PrePost Valid Percent % Gain Pre to Post 
Other post -Prepare for further study in science 67.6 0.3

 blank 32.4
Total 100.0

pre -Prepare for further study in science 67.3
 blank 32.7
Total 100.0

y post -Prepare for further study in science 67.8 5.1
 blank 32.2
Total 100.0

pre -Prepare for further study in science 62.7
 blank 37.3
Total 100.0

7d
Project PrePost Valid Percent % Gain Pre to 

P tOther post -Think about what a problem means and the ways it might 
be solved 

62.9 -0.6
 blank 37.1
Total 100.0

pre -Think about what a problem means and the ways it might 
be solved 

63.5
 blank 36.5
Total 100.0

y post -Think about what a problem means and the ways it might 
be solved 

60.8 8.7

 blank 39.2
Total 100.0

pre -Think about what a problem means and the ways it might 
be solved 

52.1

 blank 47.9
Total 100.0

7e
Project PrePost Valid Percent % Gain Pre to Post 
Other post -See the importance of science in daily life 63.8 0.3

 blank 36.2
Total 100.0

pre -See the importance of science in daily life 63.5
 blank 36.5



The Vermont Institutes Evaluation Center June 2010 63

Total 100.0
y post -See the importance of science in daily life 64.3 4.3

 blank 35.7
Total 100.0

pre -See the importance of science in daily life 50.0
 blank 50.0
Total 100.0

Question 8: Read the following statements about what scientists and mathematicians 
might do and check each statement that you agree with. 

Students may select as many choices as apply.  They may also skip the question. 

8a
Project PrePost Valid Percent % Gain Pre to Post 
Other post -Mainly work on machines and computers 51.4 5.2

 blank 48.6
Total 100.0

pre -Mainly work on machines and computers 46.2
 blank 53.8
Total 100.0

y post -Mainly work on machines and computers 58.0 12.2
 blank 42.0
Total 100.0

pre -Mainly work on machines and computers 45.8
 blank 54.2
Total 100.0

8b
Project PrePost Valid Percent % Gain Pre to Post 
Other post -Mainly work with other people to solve problems 69.5 -4.5

 blank 30.5
Total 100.0

pre -Mainly work with other people to solve problems 74.0
 blank 26.0
Total 100.0

y post -Mainly work with other people to solve problems 72.0 8.6
 blank 28.0
Total 100.0

pre -Mainly work with other people to solve problems 63.4
 blank 36.6
Total 100.0

8c
Project PrePost Valid Percent % Gain Pre to Post 
Other post -Work on things that help the world 85.7 3.0

 blank 14.3
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Total 100.0
pre -Work on things that help the world 82.7

 blank 17.3
Total 100.0

y post -Work on things that help the world 78.3 -2
 blank 21.7
Total 100.0

pre -Work on things that help the world 80.3
 blank 19.7
Total 100.0

8d
Project PrePost Valid Percent % Gain Pre to Post 
Other post -Can choose to do many different kinds of jobs 70.5 -6.4

 blank 29.5
Total 100.0

pre -Can choose to do many different kinds of jobs 76.9
 blank 23.1
Total 100.0

y post -Can choose to do many different kinds of jobs 71.3 1.6
 blank 28.7
Total 100.0

pre -Can choose to do many different kinds of jobs 69.7
 blank 30.3
Total 100.0

8e
Project PrePost Valid Percent % Gain Pre to Post
Other post -Mainly work on things that have nothing to do with me 20.0 1.2

 blank 80.0
Total 100.0

pre -Mainly work on things that have nothing to do with me 19.2
 blank 80.8
Total 100.0

y post -Mainly work on things that have nothing to do with me 29.4 8.3
 blank 70.6
Total 100.0

pre -Mainly work on things that have nothing to do with me 21.1
 blank 78.9
Total 100.0

8f
Project PrePost Valid Percent % Gain Pre to Post
Other post -I don’t know what scientists and mathematicians do 13.3 -1.1

 blank 86.7
Total 100.0

pre -I don’t know what scientists and mathematicians do 14.4
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 blank 85.6
Total 100.0

y post -I don’t know what scientists and mathematicians do 17.5 4.8
 blank 82.5
Total 100.0

pre -I don’t know what scientists and mathematicians do 12.7
 blank 87.3
Total 100.0

Question 9: Which of the following are happening in most of your current math and 
science classes? 
Students may select as many choices as apply.  They may also skip the question. 
9a
Project PrePost Valid Percent % Gain Pre to Post 
Other post -Review of work from the previous day 76.2 -16.1

 blank 23.8
Total 100.0

pre -Review of work from the previous day 92.3
 blank 7.7
Total 100.0

y post -Review of work from the previous day 77.6 2.2
 blank 22.4
Total 100.0

pre -Review of work from the previous day 75.4
 blank 24.6
Total 100.0

9b
Project PrePost Valid Percent % Gain Pre to Post
Other post -Lecture by the teacher 60.0 -5.4

 blank 40.0
Total 100.0

pre -Lecture by the teacher 65.4
 blank 34.6
Total 100.0

y post -Lecture by the teacher 74.8 -0.6
 blank 25.2
Total 100.0

pre -Lecture by the teacher 56.3
 blank 43.7
Total 100.0

9c
Project PrePost Valid Percent % Gain Pre to Post 
Other post -Students copy, or are given, the teacher's notes 52.4 -7.2

 blank 47.6
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Total 100.0
pre -Students copy, or are given, the teacher's notes 59.6

 blank 40.4
Total 100.0

y post -Students copy, or are given, the teacher's notes 70.6 9.4
 blank 29.4
Total 100.0

pre -Students copy, or are given, the teacher's notes 61.3
 blank 38.7
Total 100.0

9d
Project PrePost Valid Percent % Gain Pre to Post
Other post -Use of calculators 77.1 -0.8

 blank 22.9
Total 100.0

pre -Use of calculators 77.9
 blank 22.1
Total 100.0

y post -Use of calculators 80.4 43.8
 blank 19.6
Total 100.0

pre -Use of calculators 36.6
 blank 63.4
Total 100.0

9e
Project PrePost Valid Percent % Gain Pre to Post
Other post -Use of computers 88.6 28

 blank 11.4
Total 100.0

pre -Use of computers 60.6
 blank 39.4
Total 100.0

y post -Use of computers 82.5 16.3
 blank 17.5
Total 100.0

pre -Use of computers 66.2
 blank 33.8
Total 100.0

9f
Project PrePost Valid Percent % Gain Pre to Post
Other post -Use of the internet 82.9 40.6

 blank 17.1
Total 100.0

pre -Use of the internet 42.3
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 blank 57.7
Total 100.0

y post -Use of the internet 79.7 18.4
 blank 20.3
Total 100.0

pre -Use of the internet 61.3
 blank 38.7
Total 100.0

9g
Project PrePost Valid Percent % Gain Pre to Post
Other post -Students watch the teacher demonstrate an activity 63.8 -12.2

 blank 36.2
Total 100.0

pre -Students watch the teacher demonstrate an activity 76.0
 blank 24.0
Total 100.0

y post -Students watch the teacher demonstrate an activity 77.6 5.8
 blank 22.4
Total 100.0

pre -Students watch the teacher demonstrate an activity 71.8
 blank 28.2
Total 100.0

9h
Project PrePost Valid Percent % Gain Pre to Post 
Other post -Students are lead by the teacher in an activity 60.0 -10.2

 blank 40.0
Total 100.0

pre -Students are lead by the teacher in an activity 70.2
 blank 29.8
Total 100.0

y post -Students are lead by the teacher in an activity 83.9 5.7
 blank 16.1
Total 100.0

pre -Students are lead by the teacher in an activity 78.2
 blank 21.8
Total 100.0

9i
Project PrePost Valid Percent % Gain Pre to Post
Other post -Students work individually 57.1 4.2

 blank 42.9
Total 100.0

pre -Students work individually 52.9
 blank 47.1
Total 100.0
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y post -Students work individually 83.2 6.4
 blank 16.8
Total 100.0

pre -Students work individually 76.8
 blank 23.2
Total 100.0

9j
Project PrePost Valid Percent % Gain Pre to Post
Other post -Students work in small groups 88.6 -0.8

 blank 11.4
Total 100.0

pre -Students work in small groups 89.4
 blank 10.6
Total 100.0

y post -Students work in small groups 76.9 -1.3
 blank 23.1
Total 100.0

pre -Students work in small groups 78.2
 blank 21.8
Total 100.0

9k
Project PrePost Valid Percent % Gain Pre to Post 
Other post -Students explain their work to each other 82.9 -3.6

 blank 17.1
Total 100.0

pre -Students explain their work to each other 86.5
 blank 13.5
Total 100.0

y post -Students explain their work to each other 68.5 -4.0
 blank 31.5
Total 100.0

pre -Students explain their work to each other 72.5
 blank 27.5
Total 100.0

9l
Project PrePost Valid Percent % Gain Pre to Post
Other post -Students lead discussions 73.3 2.1

 blank 26.7
Total 100.0

pre -Students lead discussions 71.2
 blank 28.8
Total 100.0

y post -Students lead discussions 39.9 13.8
 blank 60.1
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Total 100.0
pre -Students lead discussions 26.1

 blank 73.9
Total 100.0

9m 
Project PrePost Valid Percent % Gain Pre to Post 
Other post -Students use a book or other written instructions 54.3 -8.2

 blank 45.7
Total 100.0

pre -Students use a book or other written instructions 62.5
 blank 37.5
Total 100.0

y post -Students use a book or other written instructions 84.6 4.3
 blank 15.4
Total 100.0

pre -Students use a book or other written instructions 80.3
 blank 19.7
Total 100.0

9n
Project PrePost Valid Percent % Gain Pre to Post
Other post -Students conduct research, online or in the library 43.8 16.9

 blank 56.2
Total 100.0

pre -Students conduct research, online or in the library 26.9
 blank 73.1
Total 100.0

y post -Students conduct research, online or in the library 65.0 17.1
 blank 35.0
Total 100.0

pre -Students conduct research, online or in the library 47.9
 blank 52.1
Total 100.0

9o
Project PrePost Valid Percent % Gain Pre to Post 
Other post -Students write up reports on their activities 46.7 2.5

 blank 53.3
Total 100.0

pre -Students write up reports on their activities 44.2
 blank 55.8
Total 100.0

y post -Students write up reports on their activities 56.6 10.8
 blank 43.4
Total 100.0

pre -Students write up reports on their activities 45.8
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 blank 54.2
Total 100.0

9p
Project PrePost Valid Percent % Gain Pre to 

P tOther post -Students write up reports on the research they have 
d t d

43.8 7.3
 blank 56.2
Total 100.0

pre -Students write up reports on the research they have 
d t d

36.5
 blank 63.5
Total 100.0

y post -Students write up reports on the research they have 
d t d

53.8 3.1
 blank 46.2
Total 100.0

pre -Students write up reports on the research they have 
d t d

50.7
 blank 49.3
Total 100.0

9q
Project PrePost Valid Percent % Gain Pre to 

P tOther post -Students use computers for collecting and/or analyzing 
d t

70.5 34.9
 blank 29.5
Total 100.0

pre -Students use computers for collecting and/or analyzing 
d t

35.6
 blank 64.4
Total 100.0

y post -Students use computers for collecting and/or analyzing 
d t

65.7 19.9
 blank 34.3
Total 100.0

pre -Students use computers for collecting and/or analyzing 
d t

45.8
 blank 54.2
Total 100.0

9r
Project PrePost Valid Percent % Gain Pre to Post
Other post -Students choose their own topic or problem to study 20.0 -6.9

 blank 80.0
Total 100.0

pre -Students choose their own topic or problem to study 26.9
 blank 73.1
Total 100.0

y post -Students choose their own topic or problem to study 33.6 13.2
 blank 66.4
Total 100.0

pre -Students choose their own topic or problem to study 20.4
 blank 79.6
Total 100.0
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9s
Project PrePost Valid Percent % Gain Pre to Post
Other post -Students discuss career choices in math or science 17.1 -3.1

 blank 82.9
Total 100.0

pre -Students discuss career choices in math or science 20.2
 blank 79.8
Total 100.0

y post -Students discuss career choices in math or science 23.8 8.3
 blank 76.2
Total 100.0

pre -Students discuss career choices in math or science 15.5
 blank 84.5
Total 100.0

Question 10: Which of these following may influence you as you think about your future 
career?
Students may select as many choices as apply.  They may also skip the question. 

10a
Project PrePost Valid Percent % Gain Pre to Post
Other post -Work that makes me think 66.7 -10.2

 blank 33.3
Total 100.0

pre -Work that makes me think 76.9
 blank 23.1
Total 100.0

y post -Work that makes me think 64.3 -1.9
 blank 35.7
Total 100.0

pre -Work that makes me think 66.2
 blank 33.8
Total 100.0

10b
Project PrePost Valid Percent % Gain Pre to Post 
Other post -Work that allows me to make lots of money 72.4 -9.3

 blank 27.6
Total 100.0

pre -Work that allows me to make lots of money 81.7
 blank 18.3
Total 100.0

y post -Work that allows me to make lots of money 81.8 -0.6
 blank 18.2
Total 100.0
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pre -Work that allows me to make lots of money 82.4
 blank 17.6
Total 100.0

10c
Project PrePost Valid Percent % Gain Pre to 

P tOther post -Work that allows me to use math, computer, engineering or 
science skills 

57.1 -8.3

 blank 42.9
Total 100.0

pre -Work that allows me to use math, computer, engineering or 
science skills 

65.4
 blank 34.6
Total 100.0

y post -Work that allows me to use math, computer, engineering or 
science skills 

53.1 3.8
 blank 46.9
Total 100.0

pre -Work that allows me to use math, computer, engineering or 
science skills 

49.3
 blank 50.7
Total 100.0

10d
Project PrePost Valid Percent % Gain Pre to Post
Other post -Work that allows me to tell other people what to do 38.1 -10.9

 blank 61.9
Total 100.0

pre -Work that allows me to tell other people what to do 49.0
 blank 51.0
Total 100.0

y post -Work that allows me to tell other people what to do 53.1 5.9
 blank 46.9
Total 100.0

pre -Work that allows me to tell other people what to do 47.2
 blank 52.8
Total 100.0

10e
Project PrePost Valid Percent % Gain Pre to 

P tOther post -Work that allows me to help solve problems and create 
l ti

65.7 -4.5
 blank 34.3
Total 100.0

pre -Work that allows me to help solve problems and create 
l ti

70.2
 blank 29.8
Total 100.0

y post -Work that allows me to help solve problems and create 
l ti

61.5 13.6
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 blank 38.5
Total 100.0

pre -Work that allows me to help solve problems and create 
l ti

47.9
 blank 52.1
Total 100.0

10f
Project PrePost Valid Percent % Gain Pre to Post
Other post -Work that is fun to do 92.4 3.0

 blank 7.6
Total 100.0

pre -Work that is fun to do 89.4
 blank 10.6
Total 100.0

y post -Work that is fun to do 94.4 5.0
 blank 5.6
Total 100.0

pre -Work that is fun to do 89.4
 blank 10.6
Total 100.0

10g
Project PrePost Valid Percent % Gain Pre to Post 
Other post -Work that allows me to have time with family 75.2 -6.5

 blank 24.8
Total 100.0

pre -Work that allows me to have time with family 81.7
 blank 18.3
Total 100.0

y post -Work that allows me to have time with family 80.4 2.9
 blank 19.6
Total 100.0

pre -Work that allows me to have time with family 77.5
 blank 22.5
Total 100.0

10h
Project PrePost Valid Percent % Gain Pre to 

P tOther post -Work that allows me to help my community and/or 
i t

71.4 -1.7
 blank 28.6
Total 100.0

pre -Work that allows me to help my community and/or 
i t

73.1
 blank 26.9
Total 100.0

y post -Work that allows me to help my community and/or 
i t

72.7 12.1
 blank 27.3
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Total 100.0
pre -Work that allows me to help my community and/or 

i t
60.6

 blank 39.4
Total 100.0

10i
Project PrePost Valid Percent % Gain Pre to Post 
Other post -Work that makes people think highly of me 69.5 -0.7

 blank 30.5
Total 100.0

pre -Work that makes people think highly of me 70.2
 blank 29.8
Total 100.0

y post -Work that makes people think highly of me 72.7 -1.9
 blank 27.3
Total 100.0

pre -Work that makes people think highly of me 74.6
 blank 25.4
Total 100.0

10j
Project PrePost Valid Percent % Gain Pre to Post
Other post -Work that is satisfying to me 82.9 -7.5

 blank 17.1
Total 100.0

pre -Work that is satisfying to me 90.4
 blank 9.6
Total 100.0

y post -Work that is satisfying to me 90.2 0.1
 blank 9.8
Total 100.0

pre -Work that is satisfying to me 90.1
 blank 9.9
Total 100.0
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Question 11:  As things stand now, how far in school do you think you will get? 
Students were allowed to choose only one answer, but could skip the question. 
11a
Project PrePost Valid Percent % Gain Pre to Post
Other post -Less than high school graduation 9.5 0.8

 blank 90.5
Total 100.0

pre -Less than high school graduation 5.8
 blank 94.2
Total 100.0

y post -Less than high school graduation 6.3 4.2
 blank 93.7
Total 100.0

pre -Less than high school graduation 2.1
 blank 97.9
Total 100.0

11b
Project PrePost Valid Percent % Gain Pre to Post 
Other post -High school graduation or GED only 18.1 -2.9

 blank 81.9
Total 100.0

pre -High school graduation or GED only 20.2
 blank 79.8
Total 100.0

y post -High school graduation or GED only 13.3 4.1
 blank 86.7
Total 100.0

pre -High school graduation or GED only 9.2
 blank 90.8
Total 100.0

11c
Project PrePost Valid Percent % Gain Pre to 

P tOther post -Attend or complete a 2-year school course in a community or 
vocational school 

13.3 -0.2

 blank 86.7
Total 100.0

pre -Attend or complete a 2-year school course in a community or 
vocational school 

13.5
 blank 86.5
Total 100.0

y post -Attend or complete a 2-year school course in a community or 
vocational school 

11.2 7.7

 blank 88.8
Total 100.0

pre -Attend or complete a 2-year school course in a community or 
ti l h l

3.5
 blank 96.5
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Total 100.0

11d
Project PrePost Valid Percent % Gain Pre to Post
Other post -Graduate from college 78.1 4.1

 blank 21.9
Total 100.0

pre -Graduate from college 74.0
 blank 26.0
Total 100.0

y post -Graduate from college 66.4 -6.8
 blank 33.6
Total 100.0

pre -Graduate from college 73.2
 blank 26.8
Total 100.0

11e
Project PrePost Valid Percent % Gain Pre to Post 
Other post -Attend college, but not complete a 4-year degree 12.4 1.8

 blank 87.6
Total 100.0

pre -Attend college, but not complete a 4-year degree 10.6
 blank 89.4
Total 100.0

y post -Attend college, but not complete a 4-year degree 11.9 4.9
 blank 88.1
Total 100.0

pre -Attend college, but not complete a 4-year degree 7.0
 blank 93.0
Total 100.0

11f
Project PrePost Valid Percent % Gain Pre to Post 
Other post -Obtain a Master's degree or equivalent 62.9 5.2

 blank 37.1
Total 100.0

pre -Obtain a Master's degree or equivalent 57.7
 blank 42.3
Total 100.0

y post -Obtain a Master's degree or equivalent 61.5 10.1
 blank 38.5
Total 100.0

pre -Obtain a Master's degree or equivalent 51.4
 blank 48.6
Total 100.0
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11g
Project PrePost Valid Percent % Gain Pre to Post 
Other post -Obtain a Ph.D., M.D., or other advanced degree 51.4 8.1

 blank 48.6
Total 100.0

pre -Obtain a Ph.D., M.D., or other advanced degree 43.3
 blank 56.7
Total 100.0

y post -Obtain a Ph.D., M.D., or other advanced degree 52.4 15.8
 blank 47.6
Total 100.0

pre -Obtain a Ph.D., M.D., or other advanced degree 36.6
 blank 63.4
Total 100.0

11h
Project PrePost Valid Percent % Gain Pre to Post
Other post -I don't know 18.1 -0.2

 blank 81.9
Total 100.0

pre -I don't know 18.3
 blank 81.7
Total 100.0

y post -I don't know 22.4 -1.5
 blank 77.6
Total 100.0

pre -I don't know 23.9
 blank 76.1
Total 100.0
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Appendix A 
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Technical Report: ISTE/21st Century results to date, 6/30/2010 

A subset of 6 items was selected by MSOSW project leaders and evaluators from ISTE 
and 21st Century work.  Pre tests were given to participating teachers in the fall of 2009, 
and identical post tests in the spring of 2010.
Teachers were asked in an online SurveyMonkey instrument to respond on a scale of 0 to 
5, with 0=no opportunity and 5=almost always, to a prompt that read, “you will be asked 
about your students' recent educational opportunities - how frequently have you seen 
your students have the opportunities to do the following?” (see Appendix A for the 
complete instrument) 

Teachers were also asked for their initials, date of birth, school, and the current date, in 
order to match responses, pre to post. 
Analysis of all responses, n=11 on the pre test and n=6 on the post test, follows.  In order 
to draw comparisons across the differing number of respondents a ranking system has 
been used by multiplying the number of the response, for instance “2” for answer #2 
“Occasionally” by the percent of teachers who selected that answer, or “18.2” percent in 
the first row of the example below.  The sum of these rankings for each question is then 
divided by the number of respondents, “11” on the pre test and “6” on the post, to arrive 
at an average percentage ranking.
The average percent rankings are compared, pre to post, and found to result in positive 
change:
 Innovation(a) 

Frequency Percent Valid Percent 
Cumulative

Percent 
Ave. % Rank 

Valid 2 - 
Occasionally 2 18.2 18.2 18.2 

37.22
3 - 
Sometimes 5 45.5 45.5 63.6 

4 - 
Frequently 4 36.4 36.4 100.0 

Total 11 100.0 100.0
a  PrePost = pre 

Frequency Percent Valid Percent 
Cumulative

Percent 
Ave. % Rank 

Valid 1 - Hardly 
Ever 1 16.7 16.7 16.7 

52.77
3 - 
Sometimes 2 33.3 33.3 50.0 

4 - 
Frequently 3 50.0 50.0 100.0 

Total 6 100.0 100.0
a  PrePost = post 

 Collaboration(a) 

Frequency Percent Valid Percent 
Cumulative

Percent 
Ave. % Rank 

Valid 1 - Hardly 
Ever 1 9.1 9.1 9.1 26.5
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2 - 
Occasionally 2 18.2 18.2 27.3 

3 - 
Sometimes 5 45.5 45.5 72.7 

4 - 
Frequently 3 27.3 27.3 100.0 

Total 11 100.0 100.0
a  PrePost = pre 

Frequency Percent Valid Percent 
Cumulative

Percent 
Ave. % Rank 

Valid 2 - 
Occasionally 1 16.7 16.7 16.7 

49.98
3 - 
Sometimes 3 50.0 50.0 66.7 

4 - 
Frequently 2 33.3 33.3 100.0 

Total 6 100.0 100.0
a  PrePost = post 

 Research(a) 

Frequency Percent Valid Percent 
Cumulative

Percent 
Ave. % Rank 

Valid 2 - 
Occasionally 1 9.1 9.1 9.1 

32.26

3 - 
Sometimes 4 36.4 36.4 45.5 

4 - 
Frequently 5 45.5 45.5 90.9 

5 - Almost 
Always 1 9.1 9.1 100.0 

Total 11 100.0 100.0
a  PrePost = pre 

Frequency Percent Valid Percent 
Cumulative

Percent 
Ave. % Rank 

Valid 2 - 
Occasionally 1 16.7 16.7 16.7 

61.16

3 – 
Sometimes 1 16.7 16.7 33.3 

4 - 
Frequently 3 50.0 50.0 83.3 

5 - Almost 
Always 1 16.7 16.7 100.0 

Total 6 100.0 100.0
a  PrePost = post 

 ProblemSol(a) 

Frequency Percent Valid Percent 
Cumulative

Percent 
Ave. % Rank 
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Valid 2 - 
Occasionally 2 18.2 18.2 18.2 

29.78

3 - 
Sometimes 5 45.5 45.5 63.6 

4 - 
Frequently 3 27.3 27.3 90.9 

5 - Almost 
Always 1 9.1 9.1 100.0 

Total 11 100.0 100.0
a  PrePost = pre 

Frequency Percent Valid Percent 
Cumulative

Percent 
Ave. % Rank 

Valid 2 - 
Occasionally 2 33.3 33.3 33.3 

49.95
3 - 
Sometimes 2 33.3 33.3 66.7 

4 - 
Frequently 2 33.3 33.3 100.0 

Total 6 100.0 100.0
a  PrePost = post 

 DigitalC(a) 

Frequency Percent Valid Percent 
Cumulative

Percent 
Ave. % Rank 

Valid 2 - 
Occasionally 3 27.3 27.3 27.3 

24.82

3 - 
Sometimes 5 45.5 45.5 72.7 

4 - 
Frequently 2 18.2 18.2 90.9 

5 - Almost 
Always 1 9.1 9.1 100.0 

Total 11 100.0 100.0
a  PrePost = pre 

Frequency Percent Valid Percent 
Cumulative

Percent 
Ave. % Rank 

Valid 0 - Never 1 16.7 16.7 16.7 

33.35

1 - Hardly 
Ever 1 16.7 16.7 33.3 

2 - 
Occasionally 1 16.7 16.7 50.0 

3 - 
Sometimes 3 50.0 50.0 100.0 

Total 6 100.0 100.0
a  PrePost = post 

 Technology(a) 
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Frequency Percent Valid Percent 
Cumulative

Percent 
Ave. % Rank 

Valid 3 - 
Sometimes 4 36.4 36.4 36.4 

30.57
4 - 
Frequently 6 54.5 54.5 90.9 

5 - Almost 
Always 1 9.1 9.1 100.0 

Total 11 100.0 100.0
a  PrePost = pre 

Frequency Percent Valid Percent 
Cumulative

Percent 
Ave. % Rank 

Valid 1 - Hardly 
Ever 1 16.7 16.7 16.7 

52.75

2 - 
Occasionally 1 16.7 16.7 33.3 

3 - 
Sometimes 2 33.3 33.3 66.7 

5 - Almost 
Always 2 33.3 33.3 100.0 

Total 6 100.0 100.0
a  PrePost = post 

Matched Responses, n=3
Three participating teachers responded to both the pre and the post test, these are 
“matched” results that can be compared directly by ranking the number of the choice, 
multiplying #3 “Sometimes” by the frequency with which it was selected, or “1” in the 
first row of the example below.  No division by number of responses is necessary to 
make the comparison, as each was made by the same 3 teachers. 
Teachers in this matched comparison report decreasing levels of the behaviors sought on 
4 of the items, and unchanged levels for 2 items (Research, Digital).  On closer 
examination this finding is felt to be in part due to a ceiling effect; with teachers reporting 
a frequent degree of opportunity for many of the 21st Century experiences identified on 
the pre test there is little room for upward movement on the post test.  The small number 
of matched responses, n=3, is another contributing factor. 

Recommendations
The finding that there was a positive change observed when all responses from teachers 
in the participating schools, regardless of whether they were made by matched teachers 
pre to post, is encouraging.  In the next round, collecting a greater number of matching 
pre post tests will tell us more definitively if growth is being seen.  With a larger number 
of matched responses, a percent of possible gain analysis could also be run, to 
compensate for the ceiling effect. 
It is also recommended that in the next round qualitative be considered in addition to the 
ISTE pre-post results when determining the degree to which 21st century skills are 
present in the classroom.  This could include systematic exploration of teachers’ 
messages on discussion boards, already implemented by the project. 
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 Innovation(a) 

Frequency Percent Valid Percent 
Cumulative

Percent 
Rank 

Valid 3 - 
Sometimes 1 33.3 33.3 33.3 3

4 - 
Frequently 2 66.7 66.7 100.0 8

Total 3 100.0 100.0 11
a    = y   , PrePost = pre 

Frequency Percent Valid Percent 
Cumulative

Percent 
Rank 

Valid 1 - Hardly 
Ever 1 33.3 33.3 33.3 1

4 - 
Frequently 2 66.7 66.7 100.0 8

Total 3 100.0 100.0 9
a    = y   , PrePost = post 

 Collaboration(a) 

Frequency Percent Valid Percent 
Cumulative

Percent 
Rank 

Valid 3 - 
Sometimes 2 66.7 66.7 66.7 6

4 - 
Frequently 1 33.3 33.3 100.0 4

Total 3 100.0 100.0 10
a    = y   , PrePost = pre 

Frequency Percent Valid Percent 
Cumulative

Percent 
Rank 

Valid 2 - 
Occasionally 1 33.3 33.3 33.3 2

3 - 
Sometimes 1 33.3 33.3 66.7 3

4 - 
Frequently 1 33.3 33.3 100.0 4

Total 3 100.0 100.0 8
a    = y   , PrePost = post 

 Research(a) 

Frequency Percent Valid Percent 
Cumulative

Percent 
Rank 

Valid 2 - 
Occasionally 1 33.3 33.3 33.3 2

4 - 
Frequently 2 66.7 66.7 100.0 8

Total 3 100.0 100.0 10
a    = y   , PrePost = pre 
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Frequency Percent Valid Percent 
Cumulative

Percent 
Rank 

Valid 2 - 
Occasionally 1 33.3 33.3 33.3 2

4 - 
Frequently 2 66.7 66.7 100.0 8

Total 3 100.0 100.0 10
a    = y   , PrePost = post 

 ProblemSol(a) 

Frequency Percent Valid Percent 
Cumulative

Percent 
Rank 

Valid 3 - 
Sometimes 1 33.3 33.3 33.3 3

4 - 
Frequently 2 66.7 66.7 100.0 8

Total 3 100.0 100.0 11
a    = y   , PrePost = pre 

Frequency Percent Valid Percent 
Cumulative

Percent 
Rank 

Valid 2 - 
Occasionally 1 33.3 33.3 33.3 2

3 - 
Sometimes 1 33.3 33.3 66.7 3

4 - 
Frequently 1 33.3 33.3 100.0 4

Total 3 100.0 100.0 9
a    = y   , PrePost = post 

 DigitalC(a) 

Frequency Percent Valid Percent 
Cumulative

Percent 
Rank 

Valid 2 - 
Occasionally 2 66.7 66.7 66.7 4

3 - 
Sometimes 1 33.3 33.3 100.0 3

Total 3 100.0 100.0 7
a    = y   , PrePost = pre 

Frequency Percent Valid Percent 
Cumulative

Percent 
Rank 

Valid 1 - Hardly 
Ever 1 33.3 33.3 33.3 1

3 - 
Sometimes 2 66.7 66.7 100.0 6

Total 3 100.0 100.0 7
a    = y   , PrePost = post 

 Technology(a) 

Frequency Percent Valid Percent 
Cumulative

Percent 
Rank 
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Valid 3 - 
Sometimes 1 33.3 33.3 33.3 3

4 - 
Frequently 1 33.3 33.3 66.7 4

5 - Almost 
Always 1 33.3 33.3 100.0 5

Total 3 100.0 100.0 11
a    = y   , PrePost = pre 

Frequency Percent Valid Percent 
Cumulative

Percent 
Rank 

Valid 2 - 
Occasionally 1 33.3 33.3 33.3 2

3 - 
Sometimes 1 33.3 33.3 66.7 3

5 - Almost 
Always 1 33.3 33.3 100.0 5

Total 3 100.0 100.0 10
a    = y   , PrePost = post 

Six teachers took the opportunity to respond to the final, “other” open-ended question 
space:                                                                                                                                                                    

This is about to change for our school as we move to differentiated instruction.   

Our students are very fortunate to have a lot of technology available to them to 
use on a daily basis.  That is why they are so proficient and comfortable with its 
use.

Our students have their own laptops and therefore are asked to use them in most 
every class in some way every day.                                                       

This is a test of time only...not real class.                                                                                   

My students have a lot of opportunity to be exposed to technology.  They are very 
comfortable with it.

My students have not yet received their laptops, but once they do, they are used 
every day and in most of their classes.
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Appendix A 
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Resumes
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