APPENDIX A

Strategy for Implementing the ADN Prerequisite Model

The following represents how a college might implement the prerequisite model for entrance into Associate Degree Nursing programs in the California Community Colleges.  This document is not meant to be the definitive word on implementation, but rather a suggestion of good practice.

There are three suggested steps for phase in:

· Conduct a test of former students using the model prerequisites

· Develop a plan for implementation of the prerequisite model and a plan for handling disproportionate impact (if it should be observed)

· Implement prerequisite model

Conduct a test of former students using the model prerequisites: Although the state-sponsored research study used student data from 20 colleges over the last several years, it is advisable to apply the model locally on a sample of your former students (see attached method).  

If the test of the model does not result in lower completion rates, then the model is viable. Provided in this advisory is a copy of the spreadsheet that enables colleges to enter data on ADN students. It is important to note that you may want to test the model on more than one random sample of former students.  This will help to verify the effectiveness of the formula. 

Develop a plan for implementation of the prerequisite model: Colleges must have a deliberate and public plan for implementation of the formula. The more constituents who are aware of the change in admission practices the better the college is prepared to explain the nature of the change.

Good practice dictates that colleges introduce the new admission formula over at least a one-year period.  The introduction of the new prerequisites must be public and all documentation describing the program to potential applicants must clearly indicate the new criteria. Outreach to high schools or other educational providers who are a source of recruitment for the ADN program at your college need to be contacted.  This will help to address any questions that arise early on in the implementation.  Moreover, any printed and on-line documentation describing the admission criteria needs to reflect the new admission criteria.

If colleges currently have a waiting list, then they will need to contact students and determine if they are still interested in attending.  

Colleges need to designate an office to enter the data on applicants and to run the formula on the set of applicants once the admission process has closed.   Excel spreadsheets have been included with this document to assist with the implementation of the formula and assessment of disproportionate impact; however, college researchers may choose to develop their own materials.

Monitoring of disproportionate impact:  As required under Matriculation practices, colleges adopting this admission formula will have to develop a statement addressing disproportionate impact, if it occurs.  It is recommended that colleges review the advisory for determining disproportionate impact under this selection formula.  Please note that colleges are required to review disproportionate impact under any selection process. 

Guidelines to Evaluate Effectiveness of Selection Model at Your College

You can evaluate the effectiveness of the selection model at your college.  First you must calculate the four parts of the ADN selection formula.  These parts are:

· College GPA

· College English GPA

· Core Biology GPA (Anatomy, Physiology, and Microbiology)

· Core Biology Repetitions

Calculate each part as follows:

College GPA - use the GPA as it appears on the student’s transcript, excluding non-credit and not-for-credit courses.  

College English GPA - use all credit English course grades, regardless of the level of English course.   

Core Biology GPA  - include all microbiology, anatomy and physiology classes the student has taken at your college (or at other colleges since the formula works with transcript data for students who may have taken these classes elsewhere).  Compute the GPA in the usual way.  Divide grade points by units (30/13 = 2.31).  

Core Biology Repetitions - count the number of times the student has taken a Core Biology course and divide by the number of courses taken. For example, let’s say that a student has taken the same microbiology course three times with grades of W, F and C.  For the computation of GPA, take only the last course and note that the student repeated the class twice.  Do this for all microbiology classes.  So you might have the following

	Course
	Grade
	Units
	Repetitions
	Grade points

	Microbiology 50
	C
	5
	2
	10

	Anatomy 1
	B
	4
	0
	12

	Physiology 1
	C
	4
	1
	8

	Total
	
	13
	3
	30


Compute Repetitions.  Divide repetitions by the number of courses.  In this case there were three repetitions of three microbiology courses so the repetitions are 3/3 = 1.

Compute college and English GPA in a similar way.  Let’s say that when you do this for a given student the college GPA is 2.5 and the English GPA is 2.2.  

Insert these three numbers in the formula below.  Use the Microsoft Excel spreadsheet provided:

exp(-1.3907+.3465(ColGPA)+.3139(EngGPA)+.267(BioGPA)-1.0279(BioReps))

______________________________________________________________

(1+exp(-1.3907+.3465(ColGPA)+.3139(EngGPA)+.267(BioGPA)-1.0279(BioReps)))

As shown below, here are the inserted values. 

exp(-1.3907 + .3465(2.5)+.3139(2.2)+.267(2.31) – 1.0279(1)

_______________________________________

1 + exp(-1.3907 + .3465(2.5)+.3139(2.2)+.267(2.31) – 1.0279(1)

When the calculation is performed, the result is .44033.  Round to 44% and this is the predicted probability of the student completing your nursing program – that is if your nursing program is like the average nursing program in the consortium of twenty nursing programs examined in the ADN prerequisite study.  However, taking nothing for granted, the validity and reliability (consistency) of this formula should be checked for your program.  

Analyzing your results

To check this formula you need to apply it to some former students.  Take a sample of at least 60 students who ENTERED your program at least two years ago, and calculate their formula components and probability of success using the attached Excel work sheet and then place the students into three groups.  These groups are the students who have a predicted probability of success below 60%, those who have a predicted probability of 60% to 80% and those with a predicted probability of 80% to 100%.  You may have 20 or so students in each group.  

Example

	Group
	Number

	< 60%
	18

	60%-80%
	24

	80% and above
	18

	Total
	60


Since these are past students who have already completed or dropped out of your program, you need to associate each program outcome with the predicted completion outcome.  You might have something like this for students whose predicted probability of success is below 60%. 

Student
Predicted probability of success
Program Completion

1

59%




Yes

2

48%




 No

3

45%




Yes

4

55%




Yes

5

40%




 No

6

49%




 No

7

50%



 
Yes

8

55%




Yes

9

38%




 No

10 

54%




 No

Predicted probabilities of success range from 38% to 59%, so let’s say the average is about 50%.  Now look at how many students complete the program.  Note that five out of the ten are program completers.  There seems to be some kind of agreement here.  50% average predicted probability of success and 50% actually complete the program.  This kind of intuitive correspondence between predicted success and actual success would be a good indicator that this formula works for your program.

Of course you need to do the same thing with students in the higher ranges as well.  Do greater percentages of students in the higher cohorts actually complete your programs?  If they do, then this is additional evidence that the formula works for your program.  

The formula won’t work invariably well for all students.  As with any model predicting some future outcome, there is some degree of error. Students will always be a surprise.  Some students with very high predicted probabilities will drop out while others with low predicted probabilities will stay in, however, in general, prior research has shown students at the lower predicted probabilities tend to be retained less well than students at the higher ranges.  

How to set the cut score


There are a lot of considerations for setting cut scores.  Some are included below.  

1. Set a cut score that will maximize correct identifications of students who will succeed and fail (using the group of former students for whom you have computed predicted probabilities of success and compare these probabilities with their actual success rates).

2. Set the cut score that seems appropriate  (e.g.. a student should have at least a 70% chance of success).

3. Determine the cut score so as to deny entrance to only those students who are ‘highly unlikely to succeed.’  First you must define ‘highly unlikely to succeed’.  Let’s say that the nursing faculty in conjunction with other interested parties at your college feels that students with less than a 50% chance of success are highly unlikely to succeed.  You may use this as your cut score.

Disproportionate Impact

 One of the goals of any selection criteria is to minimize disproportionate impact on identified populations that is not due to varying levels of educational preparation and performance found among applicants to a program. 

A common way of computing disproportionate impact is the 80% rule. The rule says that the percentage of all subpopulations selected must be within 80% of the selection rate for the group with the highest selection rate.  So for example, let’s say you set a cut score that selects 90% of White students in your applicant pool.  The percentages of all subgroups selected must be higher than 72% (or  .80 multiplied by .90).  So if you have 10 Latino/a students applying for your program and the selection formula identifies fewer than 7 (approximately 70%) students with a higher likelihood for success, then under the 80% rule, this could be an indicator of disproportionate impact.  

If disproportionate impact is detected, you can change the cut score at which you select students into your program. Remember you can set the cut score anywhere you want.  You might set it low so that you only exclude people highly unlikely to succeed.  Let’s say 50%. Or you might set the cut score higher because of the intuitive appeal of 70% predicted probability of success.  Or you might set it quite high at 85% because you have an impacted program, yet have low rates of retention and successful program completion.  

At each cut-score point the percentage of each subpopulation being selected will change.  You need to check the major score points to see their effect on disproportionate impact.  You may very well need to choose a score point that does not violate the 80% rule.  The 80% rule may be violated more easily at higher cut scores so be sure to check these.  Let’s say you check the disproportionate impact of cut scores that excludes the bottom 10% of applicants, the bottom 25% of applicants and the bottom half of applicants.  One of these should be okay in terms of the 80% rule.

Other Issues

Assume you choose a very low cut score - one that excludes only 10% of your entering applicant pool.  Further assume that you only have spots for one in four students.  There are still too many students for the seats in the program.  The remaining slots in the program will need to be allotted to students who meet all prerequisites based on some nonevaluative selection method such as a lottery or a first-come-first-served basis.   

It is important to keep in mind that prerequisites must be applied uniformly to all students.  For example, it would be inappropriate to allocate 80% of program seats to students who meet the cut score while allocating the remaining 20% of seats through a lottery to everyone who does not achieve the required score.  If the proposed prerequisite has been properly validated and does not produce adverse impact, it must be applied to all students and if it has not been validated and tested for adverse impact, it can't be used for any students. 

Another problem that may arise is that you set a cut score so high that you don’t have enough students to fill your seats.  You may need to lower the cut score.  If this happens you may want to use the formula only as an advisory to students who are coming in under-prepared.  It is always important to attempt to provide the necessary support services, such as tutoring, counseling and other accepted methods when students fall into academic difficulty.
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