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Precis
¢ CREOG scores are under appreciated. Converting scores to
percentiles allow for comparison of a resident’s/training
program’s standing with their peers in areas of knowledge
depth, progress of learning & risk of failing written Board
exams. Intrepretation basis explained, tools provided.

Learning Objectives

*Advise residents of their test results in comparison
with their peer residents nationally

*Monitor resident’s progress & national standing in
learning overtime

sEasily convert scores to percentiles

e Assess failing risk on written Board exam

I have no conflicts of interest




Administer the exam as
instructed

It’s the only meaningful opportunity
to assess your residents knowledge
foundation
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Major Test Categories & Breakdown

CREOG QUESTION 2012 2013
CATEGORY ITEMS ITEMS
General Considerations 29 (9%) 24 (8%)

Primary and Preventive

0,
Ambulatory Health Care 50 (15%0) | 50 (1690)

Obstetrics 75 (23%) | 75 (24%)

Gynecology 76 (23%) | 74 (23%)

Reproductive

Endocrinology 42 (13%) | 40 (13%)

Oncology 37 (11%) | 42(13%)
Genomics 14 (4%0) 13 (4%0)
TOTAL EXAMINATION 323 318

Common Beliefs & Misconceptions

cores are linearly related to # questi

will happen if |
don’t read

Occasional readj
CREOG sc

es provide little or unknown v
essment towards failing ABOG written exa

ntly increase my

risk

Each of the above points are fallacies




From Exam to Score

()
™S . . . Exam
To CREOG for grading Results
Ll &analysis

i

Comparative 3 Digit Score

Where to focus on the Report?

2013 CREOG In-Training Examination

Score Report
Name: Resident A Prograrm
10 Number: 111-22-3333 Year
Score SEM by year*
1. Your gverall Stan 3 223 218 - 230
4 J 243 235 - 251

73 w75

There are about 1100 residents in training
in each level Nationally
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Life Distributes in a Bell Shape Curve

¢ Stature — there are skinny people, there are
obese people

* Height —there are short people, there are tall
people

* 1Q —there are morons, there are bright

¢ In each of the above, there are also average
people which account for the majority




Life Distributes in a Bell Shape Curve

1 L 1 1 L
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Stature Skinny. Obese
Height Short Average Tall

1Q Moron Bright

What about CREOG comparative 3 digit scores?

CREOG Scores distributes in a bell shape curve also
This test

= SCOreis
| 1
These 550

Residents know
less than the
residents who
scored at this line

These 550
Residents know.

S = more than the
residents who
scored at this line

This test
- == SCOrels
P/ 180
«--
| 1 1 |
These 924 Residents
BELO NS know more than the
GESYAIEIIE residents who scored
above this line

176 Residents




This test
= SCOre is

{ These 1067 Residents know
BELOW ore more than the residents
ABOVE this line 2o

w v who scored above this line

22 Residents
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Facts to Consider

CREOG is the only standardize national exam
administered to residents

* CREOG assesses resident education
* ABOG assesses ability to practice
* Both CREOG & ABOG ultimately tests knowledge

 Test are designed to be discriminators, (i.e. there
are passers & failures (e.g. ABOG, USMLE,
COMLEX)

* About 15% of ABOG test takers fail every year

Counseling residents post CREOG

advised to read
more
advised to do
better next year

at the lower 15% o
ABOGers fail. How
much medical school
debt do you have?
Remediate!




Charting Resident CREOG Performance

0025 0025
Resident A PGY 4

o 002
Resident A PGY 3
0015 0015
Resident A PGY 2

w w0 Jw w0 0 w0

Resident A PGY 1 Score %ile
PGY4 2013CREOG 192 36
PGY 3 2012 CREOG 194 40
PGY2 2011CREOG 175 13
PGY1 2010CREOG 177 14
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Normal Curve with 3 Digit
Comparative Scores
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Conversion of Comparison Score to

Percentile
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Does the Same Score Each Year Mean
No Growth in Knowledge?

PGY 4

Medical
Student
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Does the Same Score Each Year Mean
No Growth in Knowledge?

CREOG Score Percent Correct

Resident B
PGY 1 2009 CREOG 195 55
PGY 2 2010 CREOG 195 4% { 59 } &
PGY 3 2011 CREOG 193 65

¢ To maintain the same 3 digit score each successive year
— resident needs to answer 4-6% more questions right
than previous year (i.e. 12-19 new facts). asuming 20 creos questons

and 1% is about 3-4 questions.

How Much Work is Involved in
Improving CREOG Scores?

¢ Each year the average resident increases
knowledge by 12-19 new facts.

* To improve a comparative 3 digit score, the
resident must do better than previously better
scoring residents from previous years.

¢ The number of residents that they must
outperform is dependent where their CREOG
score is.




How Many Residents Need to be
Outperformed to Improve CREOG Scores

374
[a

140 160 180 200 220 240 260
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To go from 160 to 180, Resident C To go from 180 to 200, Resident A
has to do better than 154 residents has to do better than 374 residents
the next time. the next time.

Additional Knowledge Needed to Improve
CREOG Scores

N ¥ 20

.\ Point
% Jump

200 220 240 260

140 160

Requires 32-50 more correct answers than the previous year.

Who to Remediate?

Remediation Line
0.025 / 0.025
.

Where do you draw the line at
- ==)
oo b oo which everyone below is
placed on remediation?

é Draw it high, then you work

i harder to remediate more

! residents

oos - ®  Draw it low then you may

! jeopardize the weak resident
x

‘uo @ w0 w w0 zo passing ABOG
National CREOG ok e
ationa! A 2109
Distribution il 195’ Scores are
----15% Line * 185-24% | notlinear
* 190-33%




Who to Remediate?

2012 CREOG In-Training Examination

Score Report
Name: Resident C
1D Number: 999-88-7777
Score
1. Your overall standardized score compared 1o all years™ 176
2. Your standardized score compared to year 1
3. Total parcent comect 52

e SEM - This is an index of the examination’s precision
in measuring your overall ability as represented by
the score reported. If you were to repeat the CREOG
In-Training Examination 100 times, your score would
fall in the range of +/- 1 SEM on 68 out of 100 times.

1/26/2014

Who to Remediate?

Remediation Line
0.025 / 0.025

National CREOG

Distribution H H
~---15% Line Consider everyone below this
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. . TM Calendar Amazon.com - i Dev
Operations and Technology Consulting &, sasy-to-use Motnags 1. clomin
. calendar with avnllable  Best $9.64
Management Education Web Simulations reminder capability Piacy Infonnation
: for MS Excel Total Web Solution Julie's Market
Is your web site easy to  Get 2-35% Ca$hBack
maintain? Ask for a for all your Personal
Books and Articles Add-ins: Excel PowerPoint Tutorials: Excel VBA Tips Charts Miscellanea FREE demo. and Small Business
Contact Us * Needs
You are on the Home/Excel/Charts/Normal curve page
Drawing a Normal curve
. Share Your
Comments

A graph representing the density function of the Normal probability distribution is also known as a Normal Curve or a
Bell Curve (see Figure 1 below). To draw such a curve, one needs to specify two parameters, the mean and the
standard deviation. The graph below has a mean of zero and a standard deviation of 1, i.e., (1=0, 6=1). A Normal
distribution with a mean of zero and a standard deviation of 1 is also known as the Standard Normal Distribution. ' G{j@gie’“

About this site

Oiweb & This Site

Ads by Google

Bell Curve
Looking for Bell
Curve? Find
exactly what you

want today.
Yahoo.com

Standard

; Deviation Help
4 3 =2 4 0 1 2 3 4 1 Free video tutorial
' on standard

. s atrihf deviation.
Figure 1 -- Standard Normal Distribution anvwmathitlordvelcom

Probability Plot

In Excel, there are multiple ways to draw this funption. ' Hel
. Help in Probability -
Enumerating a set of points in a worksheet ) . & Statistics Expert
Online Math
Using named formulas to create the graph ISE?NFZE%NC’W

Using the free add-in, Plot Manager
ELISA Curve

Understanding the Standard Normal distribution and how it connects all other Normal distribution functions. Fitting

Nonlinear
. . . . . regression curve
Enumerating a set of points in a worksheet ) fitting software. Try

) free for 14 days.
The goal is to create a normal distribution graph with a specified mean and standard deviation. Start by entering those | www.MiraiBio.com/Efs...

values in some cells in a worksheet.

The example used to illustrate the process plots a graph with a mean of 10
and a standard deviation of 2. Enter those values in cells F1 and H1.

Start by setting up the x-values for a standard normal curve.

‘,,http://www.tushar—niehta.com/excel/charts/normal_distribution/ , | o 03/23/2011




Normal curve

In A2, enter the number -4
Cri+C

Select cell A2, then select Edit | Fill » Series... i Paste  Cil4Y

Set up the resulting dialog box as on the right.

Using a step value of 0.25 is typically adequate.
However, if you want more data points, use a smaller number, such as 0.1.

Next, in B2, enter the formula =A2*$HS1+3$FSL.

This converts the standard normal distribution to the distribution of interest.

5.63151E-05

"0.000176298]

[n C2, enter the formula =NORMDIST(B2,$F$1,5H$1,FALSE). PR TEere

This provides y-values for the distribution of interest. G 061074554

002215924

004546781

Copy B2:C2 down to cover all the rows that contain data in column A.

000876415

The result should look like Figure 2 {on the right).

“0:015869826

1:026995483

"0.043138652

71.0.064758798

0,091324543

-0:1209853362

5 0:4504687:16
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19947114
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0.176032663

:0:150568716

0:120985362
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0043138659

- 0:026995483

0:(t15869626

+0.00876415]

"0:004546781

0002215924,

0:001074524

0000436341

0.000176298

6:69151E-05

http://Www.tushar—mehta,Com/excel/charts/normal_distribution/ o -

Page 2 of 8
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Normal curve

Plot columns B and C in a XY Scatter chart (smoothed lines without
markers):

Figure 2

Page 3 of 8

The result should be as on the left.
0.25

Finally, format the chart to get a result similar to Figure 1

or as desired. | o2
0.15

0.1

0.05

Using named formulas to create the graph

create the chart. However, it might be a little-more difficult to understand.

Put the information required to create the chart in cells in a worksheet:

The first three cells contain information simiiar to that provided in the 'Enumerating
a set of points in a worksheet' section above. The last item i$ analogous to the step
value used in the Fill dialog box. However, this time, the number of points used in
the chart is specified directly. ' :

http://www.tushar-mehta.com/excel/charts/normal_distribution/

One can use named formulas to create the chart. The advantage of this method is that it doesn't use temporary cells in a worksheet to

03/23/2011




Normal curve

The result
should look
like:.

Next, create the required names using Insert | Name P Define...

Page 4 of 8

* NormCurveMean )
NorrriCurveMinVaI
NormCurveNbrPoints

NormCurveStdDev
NormCurveXVals

NormCurveYVals

=Sheet1!$DS$2
=Sheet1!SDS$1
=Sheet1!$D$4

=Sheet1!SDS$3

=NormCurveMean+NormCurveStdDev*(NormCurveMinVal+ABS(2*NormCurveMinVal)/
{NormCurveNbrPoints-1)*(ROW(OFFSET{Sheet1!5A$1,0,0,NormCurveNbrPoints,1))-1))

=NORMDIST{NormCurveXVals,NormCurveMean,NormCurveStdDev,FALSE)

Next, plot the normal curve. Click any cell-that does not contain data
- and has no adjacent cell with data. Click the Chart Wizard and select

the XY Scatter chart (sub type Smoothed line with no markers) as in

the 'Enumerating a set of points in a worksheet' section. In the 2nd

' Ahttp:_//www.tushar-mehta.éoﬁl/excel/chdrts[normal_distribution/

Finally, format the chart as desired.

Using the free add-in, Plot Manager

step of the wizard, select the Series tab, then the Add button.
Specify the names as the x- and y-values.

For more on how to use named formulas in a chart, see the Dynamic

Charts page of the author's web site at www.tushar-mehta.com

‘normal

This add-in makes it easy to plot a cofnpléte graph by entering the formula for the graph in a single Excel worksheet cell.

03/23/2011




Normal curve Page 5 of 8

Suppose, the mean and standard deviation for the normal chart are in B1 and D1:

In B2, enter the formula for a normal distribution function. =NORMDIST(A2,$BS1,5DS$1,FALSE).

In B5 and B6, enter the minimum and maximum x-values to plot. #4 standard deviations translate to =-4*$D$1+$B$1 and =4*$DS1+$BS1,

respectively.

Now, use the Plot Manager add-in.

Specify the parameters as shown on the right

The add-in will add a new worksheet to the workbook.

On that sheet, in addition to working data will be a 0.1B00BESLS 4-rmrrree LBty s W A
normal chart. QABODBBIIE evrrrreeennees USSR PUURPRURY SURTPUUTUURU. VOSSO
0140066915 oreerrrrrerreecnermermeennfun s feiesanenaad ......
0.120066915 ;

0.100066915 +vovovnee:

0.0BD0BBAG —forevveemesersecsersmenifoemiii s
O.0B00BBGIE o vveveervrrnnnimrerrnnneins i A
Q.0400B8G15 - v vvvvmvrrvimeanneeenn i
0.020066915 o vevrverrrrnnenriiniiiiniiiiii iR reanees PN

" 6.69151E-05 T T T T T T T \
2 4 6 8 10 12 14 16 18

http://Www.vtushar-mehta,conﬂexgél/charts/no'rmal_d-istr'ibution/ A o 0372372011




Normal curve Page 6 of 8

Format the chart as desired; move it to another sheet if P S
that is more appropriate.
0.2 4
0.15 +
0.05 -veeer Veerinrrerrensereceeningeriiiieniinn N, N PP SN
0
2

What is the advantage of Plot Manager?

it creates (x,y) data pairs after taking into account the local curvature of the function. Then, it assigns more data points where the
function is curved and fewer points where the function is relatively straight. Comparing two normal curves, where the one on the right is
done by the Plot Manager software, the uneven allocation of the data points becomes quite evident.

025 0.25 ~ y=NORMDIST{x,SF31 SHS1,FALSE}
. Hany points:
0.2 4 0.2 1 where the function
is wery curved
0.15 0.15 4
o 0.1 - Few pu'in.ts
where it is
relatively
088 0.05 4 straight
¢ 0 - AAMK"‘ . &’fm.‘ . X
g 5 10 15 20

Understanding the Standard Normal distribution and how it connects all other Normal distribution functions.

A value, x, from a normal distribution specified by a mean of;iand and a standard deviation of 6 can be converted to a corresponding

value, z, in a standard normal distribution with the transformation z=(x-i)/c. And, of course, in reverse, any value from a standard normal
graph, say z, can be converted to a corresponding value on a normal distribution with a mean of |t and and a standard deviation of ¢ by

the formula x=p1+z*6. Remember that the standard normal distribution has a mean of 0 and a standard deviation of 1 -- i.e., (L=0, 0=1).

The ability to carry out this transformation is very important since we can do all our analysis with the standard normal distribution and
then apply the results to every other normal distribution, including the one that is actually of interest. For example, to draw a normal
curve with a mean of 10 and a standard deviation of 2 (u=10, 6=2), we would draw the standard normal distribution and just re-label the
axis. The first figure below is the standard normal curve and the next figure is the curve with (u=10, 6=2).

Each value along the x-axis represents that many
standard deviations from the mean, which, for the
standard normal distribution, is zero. The 1 (or -1)
is one standard deviation from the mean. Similarly,
the 3 (or -3) is three standard deviations from the .
mean.

http://www .tushar-mehta.com/excel/charts/normal_distribution/ 03/23/2011




Normal curve Page 7 of 8

Exactly as in the case of the standard normal
distribution, the numbers on the x-axis represent
the standard deviations from the mean. Since the
mean is 10 and the standard deviation is 2, one
standard deviation from the mean (£16) yields the
values 12 and 8 (10£1*2). Similarly, 36 yields the
values 4 and 16.

Keywords: standard normal distribution bell curve population grade statistics sample sampling mean cumulative probability density
function

altl

xe‘ehe_{ through life. a® ’ ;

By accessing any page or link on this web site other than this page, you agree to the terms and conditions.
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Normal curve

Page 8 of 8

Optional If you will take a moment to provide your comments, it will help improve the site both for you, and for other visitors| | Monitor page |Copyright ©
i for changes [2000-2009 Tushar

Rate. and comment on. this page and site enter email Mehta.

. ['6}2] Send comments
A comment selected at random: Ts privats and suggestions
Like your site ... very informative! by ChangeDetection [about the web

site to web-
underscore-contact@tushar-hyphen-mehta-dot-cee-oh-em
Last edited October 23, 2010 '
http://www .tushar-mehta.com/excel/charts/normal_distribution/
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Scores & Percentiles

2Score | Percentile | 2Score | Percentile | 2Score | Percentile

140 0.1% 180 15.9% 220 84.1%
141 0.2% 181 17.6% 221 84.8%
142 0.3% 182 19.3% 222 85.5%
143 0.4% 183 21.0% 223 86.1%
144 0.5% 184 22.7% 224 86.8%
145 0.7% 185 24.4% 225 87.5%
146 0.8% 186 26.1% 226 88.1%
147 0.9% 187 27.8% 227 88.9%
148 1.0% 188 29.5% 228 89.5%
149 1.1% 189 31.2% 229 90.2%
150 1.2% 190 32.9% 230 91%

151 1.3% 191 34.6% 231 91.6%
152 1.4% 192 36.3% 232 92.3%
153 1.5% 193 38% 233 92.9%
154 1.6% 194 39.7% 234 93.6%
155 1.8% 195 41.4% 235 94.3%
156 1.9% 196 43.1% 236 95%

157 2.0% 197 44.8% 237 95.7%
158 2.1% 198 46.5% 238 96.3%
159 2.2% 199 48.2% 239 97%

160 2.3% 200 50% 240 97.7%

161 3.0% 201 51.7% 241 97.8%

162 3.7% 202 53.4% 242 97.9%

163 4.3% 203 55.1% 243 98%

164 5.0% 204 56.8% 244 98.1%

165 5.7% 205 58.5% 245 98.2%

166 6.4% 206 60.2% 246 98.4%

167 7.1% 207 61.9% 247 98.5%

168 7.7% 208 63.6% 248 98.6%

169 8.4% 209 65.3% 249 98.7%

170 9.1% 210 67% 250 98.8%
171 9.8% 211 68.7% 251 98.9%
172 10.5% 212 70.4% 252 99%

173 11.1% 213 72.1% 253 99.1%

174 11.8% 214 73.8% 254 99.2%

175 12.5% 215 75.5% 255 99.3%

176 13.2% 216 771.2% 256 99.5%

177 13.9% 217 78.9% 257 99.6%

178 14.5% 218 80.6% 258 99.7%

179 15.2% 219 82.3% 259 99.8%

260 99.9%




CREOG Comparative 3 Digit Score Graph
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