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Introduction
This project takes a look at what Pennsylvania should do with regards to private school vouchers.  The project utilizes the Analytical Network Process (ANP) software to incorporate all economic, social, political and competitive advantage aspects into a predictive model regarding the actions Pennsylvania could take for the public school systems.  Several other states have passed laws of various kinds that in some way attempt to help students who attend struggling public schools.  Some states are providing voluntary school choice, where parents can decide within provided parameters which public school their child will attend.  Some states are providing certain students with a voucher which allows them to attend a private school.  The states that are providing vouchers to certain students take one of several approaches to determine who receives the vouchers.  The vouchers are typically provided to one of the following groups: students attending poorly performing school districts, students from low income areas, or students who are considered special needs students.

Although it is easy to obtain concurrence that there is a problem with the public education system, particularly in failing districts, or low income areas, there is significant controversy over how to fix this issue.  The private school voucher issue has spurred some heated political debate among the public.  There are very strong arguments on both sides of this dilemma.  
Background

The United States spends more per child on education than almost any other country in the world but the American test results do not reflect this (http://www.cybercollege.com/plume7.htm).  A fundamental value in this country is that you need a solid educational background to lay the foundation for a successful future.  If students cannot learn the fundamentals starting at an early age, this could obviously affect their ability to succeed later in life.  Therefore, the failing public school system, or specific district is cause for great concern for parents, communities, and political parties.    
The argument against Vouchers

The government funds that would be used for vouchers would take away from the money that could be provided to the public schools for improvements.  This would obviously hinder the public school system from any chance to recover.  The voucher would take away resources that could lead to an improved school system for all public schools, vice the selected students who obtain a voucher.  A voucher system would also inherently hold private and public school students to different standards.  There is also a question of religion as many private schools where a student would use a voucher have a religious affiliation (National Education Association - http://www.nea.org/vouchers/index.html)

The Argument for Vouchers

Students in low income areas or failing public school systems may not have equal opportunities to learn as those students in private or non-failing public school districts.  Why should the student suffer due to these circumstances which are out of their control?  Also, there is an argument that vouchers will create competition between public and private schools as the parents will choose where their students attend school.  Competition will drive up the standards of education for both public and private schools, thus assisting all students with or without a voucher.  (School Choices - http://www.schoolchoices.org/roo/vouchers.htm)

When beginning this project there were no premonitions about what the correct answer would be for PA.  As noted above it is relatively easy to understand both sides of this argument.  As the connections were developed and the comparisons completed, however, it was acknowledged that perhaps the vouchers would benefit the students.  Based on the judgments that were made, it was suspected that ‘limited vouchers provided to students in poorly performing school districts’ would be the outcome suggested by the study.
Model

The project dissected the benefits, opportunities, costs and risk (BOCR) of PA adopting some form of school voucher program.  This model assesses the BOCR of economic, political, social and competitive advantage factors with respect to the alternatives.  The alternatives for this model are as follows:  

No vouchers of any form – PA should continue as is and not adopt a voucher program

Limited Vouchers for Poorly Performing School Districts – provide vouchers to students in school districts which are failing

Voluntary School Choice – implement a program that allows parents to choose where their children attend school within state-provided parameters

Vouchers for special needs programs only – implement a program that provides special needs children with vouchers to attend private schools

This model was created with subnets under benefits, opportunities, costs and risks.  Within the BOCR are subnets for economic, social, political, and competitive advantage factors.  The nodes within the economic, social, political and competitive advantage subnets were: Alternative, public, students who use vouchers, community, and private.  All of the nodes were connected as appropriate and comparison judgments were completed.  The intention was to ensure the model accounted for the major stakeholders in this issue.  That is why the clusters were based on factors that affected the public schools, the students who would use a voucher, the community and the private schools.  
The Goal screen is shown below:
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As visible above there are subnets under benefits, opportunities, costs and risks.  Below is the example of the benefits subnet.  (The other three subnets look the same for opportunities, cost and risks).
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When creating the nodes in the clusters under benefits ( economic, benefits ( social etc. and when determining the judgments, many factors were considered.  Below is a sampling of the considerations taken into account when completing this model.  
· The public schools that lose students based on an implemented voucher system may continue to struggle if they lose their best students.  If the public school receives the same amount of funding after students leave who are using vouchers, the school will be receiving more money per child.  A failing school that loses good students will have a hard time obtaining and retaining qualified teachers.  
· A student who uses a voucher will be provided with an opportunity to receive an education greater than they otherwise would have received.  They can then pursue further education and obtain a solid job to support themselves as an adult.  The student may have difficulties adjusting to a new school culture especially if there is a religious affiliation.  A student may also be shunned by its former classmates due to resentment.

· The community can be affected in a number of ways as well.  A community could benefit in the long run if its students can support themselves sufficiently as adults and then give back to the community.  The voucher program may create community rift among students who get vouchers versus students who did not.  Private schools may offer additional attention to students and extra curricular activities which could lead to reduced drug and criminal offenses.  

· Private schools can obtain additional revenue by accepting vouchers.  They also could upset their alumni and paying parents by taking in additional students.  The school could increase its diversity.  Also, an increase in number of students could lead to an increase in programs available to the students.

· Enclosed as Appendix 1 are the definitions used for all of our nodes.  This is what was considered and assumed when completing our comparisons.    

Below is pasted the screen that has all of the clusters in the subnet under Benefits with respect to Economics linked to the alternatives.  This model contains a total of 16 similar screens.  There are economic, social, political and competitive advantages screens for benefits, opportunities, costs and risks.     
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Shown below is the screen that shows the links between the clusters in the subnet Risks with respect to Political.  This shows all of the connections between the clusters and the alternatives.  This shows the different nodes and links when compared to the print screen above.  There are fourteen addition screens similar to this within the model that are all slightly different.
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Results
The ratings table below shows the priorities for the BOCR based on the weights of economics, social, political and competitive advantage factors.  
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Also see Appendix 2
When the synthesis was ran for the whole model for the additive (negative) model the results were: 
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As you can see, the answer resulting from this indicates the voluntary school choice would be the ideal solution for PA school districts.  It is favored only slightly over No Vouchers in any form.  
When the synthesis was run for the multiplicative the results were as noted below:

[image: image7.png]New synthesis for: Super Decisions Main Window: Green Hileman... [=|[E)[X]

Here are the overall synthesized priorities for the alternatives. -
You synthesized from the network Super Decisions Main
Window: Green HilemanVoucherProject27.mod: formulaic:
ratings

N Graphic Ideals [Normals | Raw

1. NoVauchers in Ary

ey I .000000] 07265 (8051173
2 Liied Vouchess o gy 071157 0052543 [neaes|
3 Voo Schoo | 05575 0417567 (7147574
4 Vouchers o Special | gy [0121002| 0.057197 [0.873045]

Needs Students Orly





This result indicates ‘No Vouchers in Any Form’ as the preferred choice with ‘Voluntary School Choice’ as a close second.  Our two models lead to different choices, however, both suggest no form of voucher program.

Weighted Supermatrices 
The following four print screens are the weighted supermatrices for the top-level controls (BOCR).  A supermatrix is a representation of multiplying the cluster weights by the local priorities.  These numerically specify the importance of each of the benefits in terms of each of the specific subnet (economic, social, political and competitive advantage).  For example, in the benefit Criteria, the social subnet is weighted the most in terms of the overall benefit node (Benefits of Implementing a Private School Voucher Program in PA) (.510417).  The social subnet is the most weighted with relation to the Benefits node as it accounts for the how a voucher program would socially affect the community, the students who used a voucher and the public and private schools.  Below are four weighted supermatrices, one that represents each BOCR and the associated criteria.  
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The next weighted supermatrix pictured represents the next step deeper into the model.  It is a presentation of the economic subnet with respect to benefits.  It compares all of the clusters (private, public, students who use vouchers and community) and the alternatives.  Based on our model there are a total of 16 of weighted supermatrices similar to the one below.  There is an economic, social, political, competitive advantage matrix for each component of the BOCR.
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Below are tables which calculate the final results based on two methods for calculating the BOCR.  The weighted columns in the first table below, were calculated based on the criteria priorities for each of the BOCR components.  The second table below shows two calculations for the alternative.  Historically the BO/CR method has been used, however the bB+oO-cC-rR method is more accurate.  This is reaffirmed by the fact that the bB+oO-cC-rR matches the results of our model.  This shows Voluntary School Choice as the number one alternative, which is consistent with the findings noted above.  The final results are almost identical to the raw results from the overall model synthesis.  

Sum of the BOCR Merit Priorities the “Totals” for their Control Criteria
	 
	Benefits
	Opportunities 
	Costs
	Risks

	Alts.
	Sum
	(x .266)
	Sum
	(x .202)
	Sum
	(x .363)
	Sum
	(x .188)

	1.  No Vouchers in Any Form
	0.221
	0.059
	0.219
	0.044
	0.058
	0.016
	0.090
	0.023

	2.  Limited Vouchers for Students in Poorly Performing School Districts
	1.000
	0.266
	0.923
	0.187
	1.000
	0.269
	1.000
	0.262

	3.  Voluntary School Choice
	0.369
	0.098
	0.484
	0.098
	0.109
	0.029
	0.202
	0.053

	4.  Vouchers to Special Needs Students Only
	0.390
	0.104
	0.562
	0.113
	0.502
	0.135
	0.397
	0.104

	*If a sum column is not ideal, that is, the largest value is not 1.0, idealize by dividing by largest value in the column


Synthesis of the Alternatives in Two Ways

	
	BO/CR
	bB+oO-cC-rR

	Alternatives
	(from unweighted columns in the table above)
	Normalized
	(from weighted columns in the table above)

	1.  No Vouchers in Any Form
	9.356
	0.480
	0.064

	2.  Limited Vouchers for Students in Poorly Performing School Districts
	0.923
	0.047
	-0.078

	3.  Voluntary School Choice
	8.112
	0.416
	0.114

	4.  Vouchers to Special Needs Students Only
	1.098
	0.056
	-0.022


Appendix 2 is includes all of the summary tables.
Below is the information from the final report from the overall model.  As you can see Voluntary School choice is the first choice for PA with regards to the PA Implementing a Voucher Program.  This ranking of the alternatives shows both alternatives 2 and 4 which are both defined by an implementation of a voucher program in some way as negative values.  This represents that risks and costs outweigh the opportunities and benefits for these alternatives.  

Alternative Rankings

	Graphic
	Alternatives
	Total
	Normal
	Ideal
	Ranking

	                               
	1. No Vouchers in Any Form
	0.0582
	0.2098
	0.5698
	2

	                                
	2. Limited Vouchers for Students in Poorly Performing School Districts
	-0.0831
	-0.2994
	-0.8133
	4

	                               
	3. Voluntary School Choice
	0.1022
	0.3681
	1.0000
	1

	                               
	4. Vouchers to Special Needs Students Only
	-0.0341
	-0.1228
	-0.3335
	3


Ratings Information

This table states the importance of the BOCR.  It shows that costs is ranked the highest.  It should be noted that these numbers were relatively close, especially costs, risks and benefits (all ~26%).
Ratings Table

	Graphic
	Ratings Alternatives
	Total
	Ideal
	Normal
	Ranking

	                               
	1. Benefits
	0.6103
	0.9871
	0.2659
	2

	                               
	2. Opportunities
	0.4655
	0.7529
	0.2028
	4

	                               
	3. Costs
	0.6183
	1.0000
	0.2693
	1

	                               
	4. Risks
	0.6015
	0.9728
	0.2620
	3


Sensitivity Analyses
Upon completion of the model, sensitivity analyses were ran to determine if the answer would change if the priorities of the BOCR were altered.  The sensitivity analyses were completed with the parameter set as priorities, and the network set for the whole model.  The sensitivity analyses were completed for the BOCR with respect to the whole model.  The priority lines on each BOCR was set according to the table below.
	Strategic criteria
	Benefits
	Opportunities
	Costs
	Risks

	Economic (0.74457)
	Economical
	Somewhat Economical
	Somewhat Economical
	Economical

	Social (.471419)
	Highly Socially Acceptable
	Socially Acceptable
	Highly Socially Acceptable
	Highly Socially Acceptable

	Political (0.105837)
	Minimally Politically Acceptable
	Minimally Politically Acceptable
	Minimally Politically Acceptable
	Politically Acceptable

	Competitive Advantage(0.248288)
	Medium
	Very High
	High
	Low

	Ratings Total
	0.610336
	0.465505
	0.601462
	0.601462

	Normalized
	0.268
	0.204
	0.264
	0.264


  The graph below shows the model with respect to benefit factors.  The priority line is located at .2605 to closely represent the priority listed above.  This graph indicates that at a benefit priority of 26%, voluntary school choice (black line) is the best alternative, and no voucher program (red line) is the second alternative.  It is also noted that for benefit sensitivity analysis, after the priority is about 40%, voluntary school choice is no longer the preferred alternative and limited vouchers (blue line) becomes the preferred alternative.
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Below is the sensitivity graph for the model with respect to opportunity factors.
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In the graph above the priority line is placed at approximately 20% to appropriately align with the priorities table.  Similar to the benefit sensitivity analysis, for the opportunities, voluntary school choice is the favored alternative.  Again here, at roughly the 40% priority line position, the limited voucher choice would become the optimal alternative.

The next sensitivity analysis complete was for the model with respect to the cost aspects:  
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Voluntary school choice is the preferred alternative at the appropriate priority level with no voucher program close behind it.  In this graph, at almost all priority levels, no voucher program or voluntary school choice are the primary alternatives.

The final sensitivity analysis completed was comparing the model to the risk factors:
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This graph also indicates voluntary school choice as the preferred alternative at the 26% priority level.  This graph is similar to the cost analysis in that at almost all priority levels no voucher program or voluntary school choice is the preferred alternative.  
The above graphs make sense as limited school voucher program alternative has many benefits and opportunities for the schools; however it is by far the most risky and most costly alternative.  As the sensitivity analysis can only be run with the model with the additive (negative) standard formulas checked, it is expected that the results would match those stated in the synthesis additive (negative) results listed above.       
Conclusions
The results indicated that there are two possible solutions the issue: Should PA Implement a Private School Voucher Program.  When completing this model in order to determine what PA might do, the actions of others states were reviewed and considered.  Appendix 3 outlines the status of other states on Voucher Programs.  
The study concluded that no voucher program should be implemented in PA when referring to the multiplicative results.  At first, this was not the result that was expected.  Then upon further review, this does make sense.  Although the alternative ‘limited vouchers for students in poorly performing school districts,’ had some benefits and opportunities, it was also extremely risky and costly.  As shown by the synthesis under the BOCR Limited Voucher for Students in Poorly Performing are ranked the highest for each category.  The ranks for benefits and opportunities (positives) are offset by the risks and costs (negatives), leaving the no voucher program result.  Also, as PA has historically been a conservative state, it would be surprising to see them adopt something that has been tried by only a handful of states.  Based on the results of this study and the research, if the tax dollars are spent trying to repair the school systems vice band-aid them by shipping the brightest students to private schools, the long-term results will be the most-beneficial to all students who attend public schools.
The sensitivity analysis and the additive (negative) results indicate that voluntary school choice is the preferred alternative.  This alternative on the surface seems ideal because all public school students and parents are satisfied as they can all choose a school within their designated district.  There are potential issues with this that would have to be mandated before this type of policy could be implemented.  For example, if all students chose one school, what would happen to the school that was left with almost no students?  Also, schools do not have room to expand infinitely.  After a certain point, the schools would be a maximum capacity.  A huge increase in students could lead to inadequate faculty to support the students.  If the capacity issues (too few and too many students) can be overcome, the voluntary school choice has some positives.  Public school would be forced to compete with each other to try to retain their current students.  This could lead to better education systems for all.  It could also encourage school pride, for achieving the desired levels of test scores etc.  Voluntary school choice also promotes sharing of resources between schools in some cases.  Although the parameters for voluntary school choice seem to be different in each district that has them, they seem to be aimed at helping primarily disadvantages and/or low income students.  Some Programs offer the choice to any student who attends a school that is considered failing for two consecutive years (http://schoolchoice.ocps.net/nochild.html).  The students from failing school districts can only transfer to schools with under 100% capacity, and must stay for a least one full year.  This seems to be fair, except if all students wishing to transfer were not able to be accepted somewhere.      
There seems to be a lot of positives surrounding voluntary school choice and less controversy than any of the voucher programs.  This may be a viable option for PA, however, only time will tell what PA will do to try to rectify the public school situation.    
Appendices

1.  Definitions of Nodes – Assumptions made while completing this project
2.  Summary Tables
3.  School Alternatives by State
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