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Linking Exact Path Diagnostic and ILEARN Scores

Introduction

The purpose of this study was to conduct a |l inkin
Diagnostic tests and the Indiana Department of Education (IDOE) ILEARN assessments. Our

goal was to provide concordance tables between two tests of similar subject matter to show the

equivalent score between Exact Path Diagnostic and ILEARN for the proficiency cut score.

From this work, teachers and other stakeholders can apply additional meaning to the Exact Path

Diagnostic scale scores as they relate to the ILEARN scale.

Method
Data

Edmentum provided student-l e v e | data fobD adgrodfitEixac t-20PAaMht he 20 ]
school year for grades 31 8. Exact Path Diagnostic is a grade-agnostic computer-adaptive test
administered to students in grades K1 12 in Language Arts, Reading, and Math. The data
includes up to four testing events across the school year for each individual student. The Exact
Path Diagnostic uses a vertical scale with scale scores ranging from 500 to 1500 (Edmentum,
Inc., 2019). IDOE provided ILEARN data as part of the Formative (Interim) Assessment Grant
process (https://www.doe.in.gov/assessment/formative-assessment-grant). This included scale
scores for Math and ELA for grades 31 8 as well as student IDs, hames, and date of birth
(DOB) to be used in merging. Our plan was to merge Exact Path Diagnostic data for Math with
ILEARN Math scores; Exact Path Diagnostic Language Arts scores with ILEARN ELA, and
Exact Path Diagnostic Reading scores also with ILEARN ELA.

Data Cleaning

Of the 575,745 student records in the Exact Path Diagnostic data, we identified 43,997 as

Indlanast udent s. Of these 43,997 records, we noted se€
missing indicating that the district did not provide a state Student ID (n = 28,438). We then

created two new IDs to assist in the matching of records with ILEARN data when Student ID

was not available. The first ID was a combination of first name, last name, and DOB (MergelD1)

and we only computed this ID for those who had complete data on these variables. Due to

missing DOB for some records, we computed a second ID that was a combination of first name,

last name, student grade, and district identifier (MergelD2) when all those variables were

available. We used these two new IDs to supplement the merging procedure where Student ID

was fA0O0 or missing.

Merging

We merged student Exact Path Diagnostic records with ILEARN scores in three rounds. First,
we split Exact Path records by subject: (a) Math, (b) Language Arts, and (c) Reading. Next, we
merged by Student ID, keeping those records with a complete match and retaining the
unmatched data from both Exact Path Diagnostic and ILEARN for round two. In round two, we
merged by MergelD1 and again kept those with a complete match while retaining the
unmatched records for a final round. In round three, we used MergelD2 as a final attempt to
match records between Exact Path Diagnostic and ILEARN. We conducted all three rounds of
merging for each of the three subject area test pairs.

Linking Exact Path Diagnostic and ILEARN Scores 1
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Table 1. Matched Records between Exact Path and ILEARN by Subject
Matched with Matched with Matched with

Exact Path ILEARN Data ILEARN by ILEARN by Total Matched
Subject Exact Path n by Student ID MergelD12 MergelD2° n
Math 16,664 4,270 6,387 138 10,795
Language Arts 10,722 3,378 4,099 133 7,610
Reading 16,611 4,282 6,375 132 10,789

a MergelD1 is comprised of First Name, Last Name, and date of birth.
b MergelD2 is comprised of First Name, Last Name, student grade, and a district identifier.

After merging, we cleaned the data further to produce a sample for analysis. First, we screened
for the time difference between testing dates for Exact Path Diagnostic and ILEARN. ILEARN
data did not contain a test date so the midpoint of the testing window for Spring 2019 was used:
May 3, 2019. Exact Path Diagnostic can be completed by students several times (up to four test
events). Each test event had a start and end date and time. We calculated the difference, in
days, between the end date for each test event and the ILEARN testing window midpoint. The
test event with the smallest difference was identified for each student. We examined the
distributions of these days between the closest Exact Path Diagnostic test event and ILEARN
and set a cut of 60 days. We then kept all testing records across all subjects that were within 60
days of the ILEARN assessment window midpoint. We also removed test events that had more
than 14 days between start date and end date for the Exact Path Diagnostic event chosen as
closest to ILEARN.

Results
Sample Representativeness

IDOE included six demographic variables in the ILEARN data that were used to assess the
representativeness of the final, matched samples: (a) Special Education Status, (b) English
Language Learner Status, (c) Socioeconomic Status, (d) Section 504 Status, (e) race/ethnicity
status, and (f) gender. We examined the percentages of the categories within each of these
variables between the matched samples by grade and subject compared to the state. We used
a chi-square (. .2) test of independence to determine if the observed frequencies in 2 x k tables
are similar across samples (where k is the number of categories within each variable). Chi-
square tests are affected by large sample sizes and can result in inflated Type | error rates.
Therefore, due to the large sample sizes within each grade, we also computed the phi
coefficient (04) as an e fdfazacorreladiondbetweenRPwoicategogical be i nt
variables. If the variables are not related, then the percentages are similar between the
subject/grade and the state. Across all variables and grades/subjects, the phi coefficients were
very small, indicating that the samples are representative of the state on these variables (see
Appendix A).

Means and Correlations

After data cleaning, we examined the means, standard deviations (SD), minimum and maximum
scores by grade and subject (see Tables 2 7 4). Both Exact Path Diagnostic and ILEARN are
vertically scaled (Edmentum, Inc., 2019) and this is evident by the steadily increasing means
over the grade levels. We also included the lowest observable scale scores (LOSS) and highest
observable scale scores (HOSS) by scale in Tables 21 4. We noted that the full range of scores
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for both tests were not represented in our data but that the HOSS was achieved more often than
the LOSS.

The correlations between the two scales were very high for math, moderately high for language
arts, and high for reading. We also computed a correlation between the two scales collapsing
across all grades. Those correlations are found in the bottom of Tables 21 4.

Table 2. Math Exact Path Diagnostic and ILEARN Descriptive Statistics and Correlations

S T T T S S

Exact Path 1565 974.78 (79.61) 1360 1500
3 ILEARN 1565 6444.20 (75.73) 6191 6730 6080 6730
4 Exact Path 1528 1025.49 (90.34) 650 1362 500 1500 .861
4 ILEARN 1528 6481.98 (79.03) 6167 6800 6100 6800
5 Exact Path 1852 1078.36 (101.60) 518 1466 500 1500 .849
5 ILEARN 1852 6504.62 (81.88) 6159 6850 6110 6850
6 Exact Path 1628 1126.88 (109.42) 615 1463 500 1500 .848
6 ILEARN 1628 6540.99 (89.47) 6125 6824 6110 6870
7 Exact Path 1231 1169.43 (129.90) 569 1500 500 1500 .856
7 ILEARN 1231 6562.02 (103.85) 6120 6920 6120 6920
8 Exact Path 1016 1198.36 (138.44) 582 1500 500 1500 .821
8 ILEARN 1016 6587.03 (107.98) 6239 6888 6120 6950

Note. Overall correlation r = .878

Table 3. Language Arts Exact Path Diagnostic and ILEARN Descriptive Statistics and
Correlations

I N T T N

Exact Path 525 989.44 (98.87) 1286 500 1500 | .783
3 ILEARN 525 5438.77 (65.95) 5261 5646 5060 5760
4 Exact Path 557 1031.75 (106.92) 589 1307 500 1500 | .795
4 ILEARN 557 5471.01 (75.89) 5252 5707 5090 5810
5 Exact Path 947 1061.16 (114.21) 621 1314 500 1500 |.751
5 ILEARN 947 5507.71 (78.49) 5221 5754 5110 5850
6 Exact Path 726 1098.10 (123.27) 651 1437 500 1500 | .784
6 ILEARN 726 5521.60 (73.91) 5216 5724 5130 5870
7 Exact Path 458 1128.32 (132.00) 632 1500 500 1500 | .810
7 ILEARN 458 5565.38 (87.02) 5270 5823 5130 5890
8 Exact Path 469 1147.86 (131.34) 681 1464 500 1500 |.790
8 ILEARN 469 5575.99 (79.58) 5347 5813 5150 5920

Note. Overall correlation r = .816.
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Table 4. Reading Exact Path Diagnostic and ILEARN Descriptive Statistics and
Correlations

I N T S S

Exact Path 1558 1073.35 (101.93) 1355 1500 .808
3 ILEARN 1558 5455.63 (69.20) 5216 5760 5060 5760
4 Exact Path 1530 1106.81 (107.51) 679 1406 500 1500 .814
4 ILEARN 1530 5484.31 (76.54) 5252 5707 5090 5810
5 Exact Path 1883 1132.30 (112.64) 647 1499 500 1500 787
5 ILEARN 1883 5515.67 (78.47) 5221 5754 5110 5850
6 Exact Path 1408 1166.88 (114.49) 687 1468 500 1500 .813
6 ILEARN 1408 5533.12 (74.82) 5197 5758 5130 5870
7 Exact Path 954 1188.78 (135.32) 724 1500 500 1500 .805
7 ILEARN 954 5582.10 (84.28) 5270 5833 5130 5890
8 Exact Path 965 1206.61 (131.08) 619 1500 500 1500 .788
8 ILEARN 965 5588.23 (76.97) 5249 5813 5150 5920

Note. Overall correlation r = .823.

Equipercentile Equating

We chose to equate ILEARN and Exact Path Diagnostic scores using equipercentile equating,
which was performed using the equate package in R (Albano, 2016). Equipercentile equating
allowed us to build a concordance table between the two scales where a score on Exact Path
Diagnostic is related to a score on ILEARN. Specifically, each Exact Path Reading score is
related to a score on ILEARN ELA with the same percentile. For each test subject, we examined
equating within grade and collapsing across grades. We were able to equate across grades due
to the vertical scales of both exams. We evaluated whether the equating should be within grade
or overall collapsing across grades on a few metrics before we decided to present one after
considering the results.

Firstt we evaluated where the | LEARN fAt Proficiencyo
Diagnostic for each grade using the grade-specific table or the overall table (collapsing across

grades). These results are found in Table 5. We noted a few areas of concern between the

grade-s peci fic and overall tabl es. First, the ADiIiffe
Exact Path Diagnostic equivalent Aproficiento cut
for others. This same pattern was observed in all three subjects. Second, on the grade-specific

tables, the proficient cut for grade 7 Language Arts is lower than grade 6, and this same

disjointed effect occurs between grades 6 and 7 Reading.

Linking Exact Path Diagnostic and ILEARN Scores 4
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Table 5. Proficiency Cut Scores between ILEARN and Exact Path Diagnostic by Grade-
Specific or Overall Tables

Exact Path Diagnostic Score

. Proficient Cut
St Grade | "t/ ILEARN | Grade-Specific
Table Overall Table
956 971

-15

Math 3 6425

Math 4 6474 1011 1025 -14
Math 5 6510 1086 1074 12
Math 6 6545 1120 1118 2

Math 7 6562 1167 1145 22
Math 8 6590 1206 1192 14
Language Arts 3 5460 1025 1010 15
Language Arts 4 5493 1063 1052 11
Language Arts 5 5524 1088 1092 -3
Language Arts 6 5544 1128 1120 9

Language Arts 7 5568 1125 1149 -23
Language Arts 8 5577 1146 1161 -16
Reading 3 5460 1086 1067 19
Reading 4 5493 1122 1110 12
Reading 5 5524 1149 1149 0

Reading 6 5544 1184 1175 9

Reading 7 5568 1169 1205 -36
Reading 8 5577 1191 1216 -25

We also considered the classification accuracy of both the grade-specific and overall tables
(Pommerich, Hanson, Harris, & Sconing, 2004). Classification accuracy was computed using
formula 1:

- YO YO
60O i "QBAGD " Qb-e5-e— U (1)

Where TP is the number of students correctly classified as proficient on the ILEARN using the
Exact Path Diagnostic score (True Positives) and TN are those correctly classified as not
proficient (True Negatives). N is the total number of examinees in the grade. Generally,
classification accuracy of at least 80% is typical of summative statewide assessments (Lee,
Hanson, & Brennan, 2000; Young & Yoon, 1998). In general, the grade-specific tables correctly
classified students as proficient more consistently than the overall table, but in most cases this
difference was very small, and in a few grades, overall performed better (see Table 6).

Linking Exact Path Diagnostic and ILEARN Scores 5
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Table 6. Classification Accuracy by Subject and by Grade-Specific or Overall Tables

Grade Grade— Grade- Grade-
Specific Overall Specific Overall Specific Overall

3 85.1% 83.2% 82.8% 80.7% 81.6% 80.7%

4 84.8% 83.1% 83.9% 83.0% 83.4% 82.5%

5 83.8% 83.7% 78.8% 78.5% 81.9% 81.9%

6 81.0% 81.0% 80.6% 78.5% 82.3% 82.5%

7 86.7% 85.6% 85.4% 83.6% 83.7% 81.9%

8 85.1% 84.5% 83.4% 82.7% 82.5% 81.5%
Conclusion

Given that (a) the grade-specific tables produced some instances where cut scores on the Exact
Path Diagnostic did not increase by grade whereas the overall table does maintain this property
and (b) the minor differences in classification accuracy, we recommend the use of the overall
tables for all three subjects. Therefore, we provide the concordance tables, standard errors
(SE), and 95% confidence intervals between Exact Path Diagnostic and ILEARN in Appendix B.
Some values for Exact Path Diagnostic are not presented due to the lack of students with those
scores in our dataset. To address these gaps, we recommend collecting and merging more data
to determine how the percentile of those scores corresponds to the percentiles on ILEARN.

We also provide scatterplots of the observed scores between Exact Path Diagnostic and
ILEARN subiject scores for all grades in Figures 17 3 for Math, Language Arts, and Reading,
respectively. The line overlay is a smoothed line connecting the dots of the concordance table
values. In general, the Math line is more linear than the Language Arts and Reading lines and
students tend to score in the full range of the Exact Path Diagnostic for Math.

Linking Exact Path Diagnostic and ILEARN Scores 6



Scatterplot of Math Scale Scores and Concordance Table
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Figure 1. Scatterplot of Math Scale Scores and Concordance Table
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Scatterplot of Language Arts Scale Scores and Concordance Table
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Figure 2. Scatterplot of Language Arts Scale Scores and Concordance Table
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Appendix A

Table Al. Representativeness of Grade 3 Math Sample to the State

Special Education Status

General Education 78.72 82.46 16.78 0.0002 0.014
Special Education 20.00 16.15
Unknown 1.28 1.39
English Language Learner Status
English Language Learner 4.22 9.04 44.25 <.0001 0.023
Non-English Language Learner 94.50 89.57
Unknown 1.28 1.39
SES Category
Free/Reduced price meals 43.90 50.42 28.01 <.0001 0.018
Paid meals 54.63 47.89
Unknown 1.47 1.69
Section 504 Status
Not Section 504 96.61 97.76 9.18 0.0024 -0.010
Section 504 3.39 2.24
Ethnicity
American Indian 0.18 0.15 289.323 <.0001 0.0584
Asian 3.07 2.76
Black 2.95 12.62
Hispanic 4.84 13.07
Multi-Racial 5.43 5.43
Native American 0.12 0.09
White 83.4 65.89
Gender
Female 47.49 48.72 1.003 0.3166 -0.0034
Male 52.51 51.28

Linking Exact Path Diagnostic and ILEARN Scores A-1
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Table A2. Representativeness of Grade 4 Math Sample to the State

Special Education Status

General Education 78.86 82.82 17.02 0.0002 0.014
Special Education 19.90 16.00
Unknown 1.24 1.18
English Language Learner Status
English Language Learner 3.27 8.55 54.05 <.0001 0.025
Non-English Language Learner 95.48 90.27
Unknown 1.24 1.18
SES Category
Free/Reduced price meals 45,55 50.02 12.03 0.0024 0.012
Paid meals 52.81 48.52
Unknown 1.64 1.45
Section 504 Status
Not Section 504 97.05 97.38 0.62 0.4316 -0.003
Section 504 2.95 2.62
Ethnicity
American Indian 0.06 0.16 262.08 <.0001 0.055
Asian 2.77 2.62
Black 3.33 12.48
Hispanic 5.05 13.34
Multi-Racial 5.73 5.21
Native American 0.06 0.07
White 83.00 66.11
Gender
Female 49.45 49.17 0.05 0.8229 0.001
Male 50.55 50.83

Linking Exact Path Diagnostic and ILEARN Scores A-2



&7 HUMRRO

Table A3. Representativeness of Grade 5 Math Sample to the State

Special Education Status

General Education 79.91 83.14 13.57 0.0011 0.012
Special Education 18.84 15.74
Unknown 1.24 1.12
English Language Learner Status
English Language Learner 1.73 6.41 67.35 <.0001 0.028
Non-English Language Learner 97.03 92.46
Unknown 1.24 1.12
SES Category
Free/Reduced price meals 46.00 49.52 9.52 0.0085 0.010
Paid meals 52.70 49.08
Unknown 1.30 1.41
Section 504 Status
Not Section 504 96.06 97.30 10.45 0.0012 -0.011
Section 504 3.94 2.70
Ethnicity
American Indian 0.15 0.16 393.69 <.0001 0.067
Asian 2.24 2.47
Black 243 12.56
Hispanic 5.15 13.31
Multi-Racial 4.03 5.15
Native American 0.00 0.08
White 86.01 66.27
Gender
Female 4543 49.15 11.10 0.0009 -0.011
Male 54.57 50.85

Linking Exact Path Diagnostic and ILEARN Scores A-3
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Table A4. Representativeness of Grade 6 Math Sample to the State

Special Education Status

General Education 82.49 83.97 2.75 0.2534 0.006
Special Education 16.40 14.92
Unknown 111 1.11
English Language Learner Status
English Language Learner 1.23 4.03 32.85 <.0001 0.019
Non-English Language Learner 97.67 94.86
Unknown 111 1.11
SES Category
Free/Reduced price meals 40.79 48.28 36.57 <.0001 0.020
Paid meals 57.86 50.34
Unknown 1.35 1.38
Section 504 Status
Not Section 504 96.19 97.06 4.17 0.0412 -0.007
Section 504 3.81 2.94
Ethnicity
American Indian 0.19 0.17 346.20 <.0001 0.063
Asian 1.98 2.29
Black 3.18 12.25
Hispanic 4.96 13.34
Multi-Racial 4.67 4.97
Native American 0.05 0.08
White 84.96 66.90
Gender
Female 47.47 49.05 2.03 0.1542 -0.005
Male 52.53 50.95

Linking Exact Path Diagnostic and ILEARN Scores A-4









































































































