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Introduction

The Mathematics and Science Partnerships Teacher Content Knowledge (MSPTCK) software is designed to assist grantees to determine the number of teachers who have made significant gains in content knowledge. Specifically, the software produces a report that grantees can use to respond to Annual Performance Report question 8A items 2, 3, 5, and 6, which are shown below:

Mathematics

2)
Number of teachers with both pretest and posttest in math content knowledge;

3)
Number of teachers who showed significant gains in math content knowledge;

Science

5)
Number of teachers with both pretest and posttest in science content 
knowledge;

6)
Number of teachers who showed significant gains in science content 
knowledge.

The software is an Excel spreadsheet designed to operate in Microsoft Excel® 2000 or a higher version, for Windows®.  There is also a version of the spreadsheet for use on Macintosh computers with Excel 2004.  
The MSPTCK spreadsheet uses a two-step process to determine which teachers made significant gains. In step 1, the software will perform a statistical test to see if the overall gain score is statistically significant at the 0.15 significance level. When the number of participating teachers is 30 or more, a dependent t-test (also known as the paired-samples t-test) will be performed. When there are less than 30 participating teachers, a nonparametric statistical test known as the Wilcoxon signed ranks test will be used. A description of the paired-samples t-test and the Wilcoxon signed ranks test is provided in Appendix A and Appendix B, respectively.

If the calculated p-value for a test is greater than 0.15, it can be concluded that the gain score is not statistically significant for the tested group as a whole or for the individual teachers. All of the teachers in tested groups where the p-value of the test statistic is greater than 0.15 belong to the category of “no significant gains.”

If the overall gain score is statistically significant (i.e., p-values less than or equal to 0.15), the software will proceed to step 2, which determines the number of teachers in the tested group who made significant gains in content knowledge. Gain scores are computed as the difference between the posttest scores and the pretest scores. Teachers whose gain scores are greater than one-third of the standard deviation of the pretest score will be counted as having made significant gains.

Once step 2 is complete, the software will produce a report for the grantee that shows the counts of teachers with significant gains. Grantees who administer more than one content knowledge test to different groups of teachers will need to run the application separately for each test and then aggregate the results to respond to question 8A items 2, 3, 5, and 6.  Grantees who administer more than one test to the same group of teachers should select the most relevant or important test and report that one. For each individual MSP teacher participant, there should be only one set of pretest, posttest, and gain score information.

Running the Spreadsheet
On the web page where you accessed this User’s Guide, you should click on the link to the electronic spreadsheet.  

You can either save the spreadsheet file or open it directly. When you try to open the spreadsheet file, the following window should appear, except if you are using a PC with Microsoft Excel® 2007.  If you are using a PC with Microsoft Excel® 2007 follow the instructions beginning at the top of page 4.
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If the window appears, then select the “Enable Macros” button in the pop-up window.

If the window does not appear, open Excel and try these instructions to reset the Excel macro security from High to Medium:  

a. From the Tools menu, select Options.

b. Click the Security tab.

c. Press the Macro Security button (lower right), which brings up another window.

d. Select the Medium security level and press OK.

e. Press OK to close the window.

Then attempt to open the spreadsheet again.

If you still do not see the window with the “Enable Macros” button, then check with your computer staff or internet provider for help getting the spreadsheet past any fire-wall or anti-virus software that may be blocking the macros.

If you are using a PC with Microsoft Excel® 2007, you will see the following screen when you try to open the spreadsheet file:

[image: image2.png]B9 o) FinalMSPTCK.xls [Compatibility Mode] - Microsoft Excel B

Home | Insert  Pagelayout  Formulas  Dats  Review  View  Adddns @ - = x
S | [cenera 1 E Fment | 2 A o8y
P pelete - | (3]~
<[5 - % » s 8] Conatons Fomat cen sorta Finda
\ ot o e sen~ | Eromat- | 2+ Fies S
Gipbora ont 5 pigment 5| womber @ styes cens ating
- x
@ Security Warning  Some actve content has been disabled. | Options
A2 - £ v

GO

wﬁw%“%—wmw-“““T
1
o
=
x
1
=
=
o
.

W4+ W] Enter data here / View resufts here ” Information /#J I 0
Ready |





Notice the "Security Warning" bar just above the spreadsheet.  Click on the “Options” button and you will see the following screen:
[image: image3.png]Microsoft Office Security Options

@ Security Alert - Macros & ActiveX

Macros & ActiveX

Macros and one or more ActveX controls have been disabled. This active content might
contain viruses or other security hazards. Do not ensble ths content unless you trust
the source of tis fle.

Warning: It is not possible to determine that this content came from a
trustuworthy source. You should leave this content disabled unless the
content provides critical functionality and you trust its source.

More information
Fiepath: £ FnaNSPTCK X

® Help protect me from urknown content (recommended)
© Enable this content





Click on “Enable this content” then hit the “OK” button.

When the macros are successfully enabled and you have the MSPTCK spreadsheet open, you should see three tabs. In addition to the Enter data here tab shown below, the spreadsheet contains the tabs View results here and Information.
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Enter data here tab
Beginning in row 2 on the Enter data here tab, enter the ID number in column A (ID is the teacher ID and should be encrypted to prevent linkage to the identity of the teacher), pretest scores in column B, and posttest scores in column C. Raw scores and standard scores including scale scores, stanines, and normal curve equivalents can be entered in the spreadsheet. Percentile scores and scores in standard deviation units should not be entered into the spreadsheet.  If you already have the data in another Excel file, copy and paste the data onto the MSPTCK spreadsheet. Blank rows are not allowed between data. When blank rows are detected, the following message will appear:
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Ensure that there are no blank rows in between records. If you have problems with entering data, check the security setting of your Excel program. Follow steps a through e above.

After you have successfully entered the ID, pretest scores, and posttest scores, enter the Project Name, Test Name, Your Name, and For Year, which is the year the data are being reported for, in the red boxes on the right of the screen. The Project Name and Test Name that you enter will be used as the default file name when saving your data and results files.
You have the option of checking the data for possible out-of-range values. We recommend activating this edit function by leaving the Perform range check box checked. The procedure that MSPTCK uses for detecting out-of-range values is described in Appendix C.

Click the Go button.  

The Macintosh version of the spreadsheet does not have a Go button.  Instead, hit the Ctrl and Q at the same time to run the spreadsheet.

Possible out-of-range values are highlighted in yellow. The system provides you with the number of possible out-of-range values. It also prompts you to check the input data as shown below.
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If you want to correct the data, click Yes and correct the values. After correcting the values, click the Go button. If the values are correct, click No to proceed.

To test the significance of the overall gain score (computed as posttest score – pretest score) at the 0.15 level, the system performs a paired-samples t-test (for 30 or more participating teachers) or a Wilcoxon signed ranks test (for less than 30 participating teachers). If the overall gain score is significant, the system continues to test if the gain score for each individual teacher is significant. Teacher records with significant gain scores are highlighted in red as shown below. A window appears to let you know that the results are ready to be viewed. Click the OK button.
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Before bringing you to the View results here tab, the system prompts you to save results in an Excel file with the default name “Project Name_Test Name.xls”. Click the Save button. The data that you entered in the Enter data here tab and the results displayed in View results here will be saved. If you click the Cancel button, the system will alert you that the data have not been saved, and you will be reminded to save the data when you close the workbook.
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View results here tab
To view your results, click the View results here tab. The View results here screen displays the following results:

· Project Name, Test Name, My Name and Year that you entered.

· Test statistic (t-statistic for the paired-samples t-test or W statistic for the Wilcoxon signed ranks test) for testing the overall significance of the gain scores.

· p-value for the test statistic.

· Number of records in your input data set.

· Number of records with both pretest and posttest scores. Note that only records with both test scores are included in the computation of the test statistic and the p-value.

· Number of teachers whose gain scores are significant.
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The above example illustrates the steps that the software will perform when the overall gain score is significant. The following example shows the results for a non-significant overall gain score. When the overall gain score is not significant, the following message will pop up:
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Click the OK button. Follow the procedures for viewing results described above. On the View results here tab, you will see that the p-value is greater than 0.15, indicating that the overall gain score is not significant.

Information tab
Click the Information tab to display the information on how to use the results generated by the MSPTCK spreadsheet for completing question 8A items 2, 3, 5 and 6 of the MSP Annual Performance Report.

[image: image11.png]E3 Microsoft Excel - MSPTCH

T E o ol i D O S Y=
arial -8 - LA,
@

DEEHSE SRY BB o @B -5,
B2 > ~

How to determine significant gains: To calculate your responses for question 8A items 2, 3, 5, and 6, use the electronic spreadshest =
supplied by the MSP federal program office.

m  The spreadsheet uses a stafistical fest called a dependent -test (for 30 or more vespondents) or the WAlcoron signed ranks test (for less than 30 vespondents) fo calculate, with
85 percent certainty, the rumber of teachers who showed significant gains on content knowledge fests. Tou will need o enter feachers” prefest and posttest scores on a fest of
content knowledge and the spreadsheet will produce a report fhat can be used fo respond 0.2, 3, 5, and 6.

m  [fpou did not administer both a pretest and posttest of content knowledge fo anp teachers who were the primary target of pour project, complete 1 and 4, enter “0”for 2 and 5
and enter NA”for 3 and 6.

w  [fpou administer more than one type of teacher content lnowledge test, complete @ separate spreadsheet for each test administered and then sum the results to respond 0 2, 3,5,
and 6. For example, an MSP project used fwo fests to assess fhe confent knowledge gains of thefr mathematics feachers: Test Afor middle school algebra teachers and Test Bfor
high school geometry feachers. The project evaluator first entered the pretest and posttest scores for each teacher who took Test Ainto the spreadsheet and prited out the
resulting reportfor Test A She then did the same for Test B and prinfed out the Test B report. The report for Test Asaid, of the 30 algebra teachers with bofh pretest and posttest
scores, 25 showed significant gains. The report for Test B said, of the 40 geomefry teachers with both prefest and posttest scores, 35 showed significant gains. The project
evaluator summed all mathematics teachers with both prefest and posttest scores (0 algebra + 40 geometry) fo report a “70” for 2, and then summed all mathematics feachers
who made significant gains (25 algebra + 35 geometry) fo report a “60” for 3.

Matheratics
1) Nurnber of teachers receiing MSP professional development in math

2) Number of teachers with both pretest and posttest in math content knowledge
3) Number of teachers who showed significant gains in math content knowledge

Science
4) Number of teachers receiving MSP professional development in science

5) Number of teachers with both pretest and postest in science content knowledge
6) Number of teachers who showed significant gains in science content knowledge

I <> W\ Enter data here / View resuits here ' Information / Il Ol
Ready o






Appendix A

Paired-samples t-test
A paired-samples t-test is used when the number of participating teachers is 30 or more.  In the testing procedure, two hypotheses are stated. The null hypothesis is what we presume to be true, and the alternative hypothesis is what we will accept as true if there is strong evidence to reject the null hypothesis. The null and alternative hypotheses can be formulated as follows:

Ho: average value of posttest scores = average value of pretest scores.

Ha: average value of posttest scores > average value of pretest scores.

In the paired-samples t-test, the test statistic is computed as the difference of the average pretest score and the average posttest score, divided by the standard error of the difference. Based on the t-statistic, the test procedure produces a p-value that indicates the likelihood of getting an improvement in score due to random chance alone. Since we are testing the hypothesis in one direction (i.e., an increase in posttest score), a one-tail p-value will be used. For this study, a p-value of 0.15 or less will suggest that the overall gain score is statistically significant.
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Appendix B
Wilcoxon signed ranks test

The Wilcoxon signed ranks test is used when the number of participating teachers is less than 30.  One of the underlying assumptions of the paired-samples t-test is that the mean of the paired difference scores is normally distributed. For most test score situations, where the scores can be considered as relatively continuous (for example, scores of 0 to 100 on a test), and the number of pairs of scores is fairly large (at least 30 teachers), this assumption can be reasonably expected to be met.  If this condition is not met, as would be the case if the number of teachers in the group is small, for example 12 teachers, the paired-samples t-test could be biased.  In this situation a nonparametric test should be used. One such nonparametric test that does not require the data to be normally distributed is the Wilcoxon signed ranks test. The assumptions of this test, the hypothesis, the test statistic, and the decision rule are presented below.

Assumptions

1) The observed differences between the posttest score and the pretest score (Di) are mutually independent.

2) The distribution of each Di is symmetric about a common median.

3) The pretest and posttest scores are at least interval numbers (can be added and multiplied meaningfully).
Hypotheses

Ho: the posttest score tends to be the same as or lower than the pretest score.

Ha: the posttest score tends to be higher than the pretest score.

Test Statistic

Let X1i be the pretest score for the i-th subject;


X2i be the posttest score for the i-th subject;


Di be the difference between the posttest score and the pretest score for the i-th subject, i.e., Di = X2i – X1i.

Define Ri, the signed rank, for each pair of scores (X1i, X2i) as follows:
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The test statistic, W is defined as:
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Procedure

1.      Compute Di = X2i – X1i.

2.      Rank the Di’s without regard to the sign of Di (i.e., rank the absolute difference of 

         Di). Ignore all zero Di’s. When there are ties, assign the average rank to the ties.

3.      Affix the original signs to the rank numbers. 

4.      Compute W.

Decision Rule

The statistic W can be approximated by a normal distribution. We use the same level of significance (0.15) as the paired-samples t-test. When the p-value for the observed value of W is 0.15 or less, this is considered evidence that the overall gain score is statistically significant.
Appendix C
Range Test
The MSPTCK software includes an option for grantees to check for out-of-range values for pretest scores, posttest scores, and gain scores.  The range check is based on the quartiles of your data. The software computes the following statistics:

Q1 = first quartile of your data (the value such that 25% of the values fall at or below this value);

Q3 = third quartile of your data (the value such that 75% of the values fall at or below this value);

Interquartile range (IQR) = Q3 – Q1;

Lower bound (LB) = Q1 – 1.5 * IQR;

Upper bound (UB) = Q3 + 1.5 * IQR.

A value is out of range if it is smaller than LB or larger than UB. 
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