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The Idaho State Department of Education provided the number of students, average score and
standard deviation for the biology and chemistry tests from 2015 through 2019. The average scores
and the standard deviations were used to calculate effect sizes and percentiles for the science tests.

Idaho EOC Biology/Chemistry, 2019 10/01/2019

Copyright 2019 Bert D. Stoneberg Page 2 of 15 Email bert@k12researchidaho.com



Idaho End of Course Assessments

High School Biology

Idaho EOC Biology/Chemistry, 2019 10/01/2019

Copyright 2019 Bert D. Stoneberg Page 3 of 15 Email bert@k12researchidaho.com



About Effect Sizes

The effect size represents the practical significance of the difference between two means,
not a statistical significance.

CAUTION: Don’t compare the size of bar graphs from different graphs. Excel 2019
selects a y-axis scale that best fills the plot area. This means that bars for large annual
effect sizes or a large trend effect size may be “reduced in size” to FIT the plot area. On
the other hand, bars for small annual effect sizes or trend effect sizes may be “increased
in size” to FILL the plot area.

The State Department of Education provided the means and
standard deviations. The “difference between two means” effect
size was calculated using the displayed formula. The Subscript 1
indicates data from Group 1, last year or pretest; Subscript 2 is data
from Group 2, this year or posttest. If this year’s mean is higher
than last year’s mean, the effect size is indicated by a positive bar
(“above the x-axis”). If lower this year than last year, a negative bar
is seen (“below the x-axis”). If a zero difference there is no bar.
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Following negative effect sizes in 2016, 2017 and 2018, Idaho high school students had a positive
effect size for biology in 2019. The small negative effect size in 2018 and a small positive effect size
in 2019 turned the trend line towards positive, while still remaining deep in the negative area.
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About Percentiles

Percentiles highlight student performance at five points across a scale score
distribution. They enable us to look at the change in each of the five performance levels
from year to year and trends. The five percentiles (i.e., scale scores) may be understood
as:

o High Score, at or above 90% of the scale scores on the test-grade
o High Average Score, at or above 75% of the scale scores
o Average Score, at or above 50% of scale scores
o Low Average Score, at or above 25% of the scale scores
o Low Score, at or above 10% of the scale scores

A percentile = (z-score x standard deviation) + mean. The State Department of
Education provided the mean and standard deviation. The z-score for each of the five
target percentiles was looked up in a “Proportions of Area under the Normal Curve”
table, available in statistics textbooks.
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The typical pattern for the scale score gain or loss by percentile from year to year is that the upper
percentiles tend to gain more (or lose less) than do the lower percentiles. Idaho high school biology
students exhibited the typical gain/loss pattern in 2017, 2018 and 2019, but exhibited a reverse of the
typical gain/loss pattern in 2016.
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Idaho high school chemistry students had negative effect sizes in 2016 and 2017, but positive effect
sizes in 2018 and 2019. The trend line was increasingly negative from 2015-17, but turned toward
positive in 2018 and continued in 2019. However, in 2019 the trend line was still in the negative area.
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The typical pattern for the scale score gain or loss by percentile from year to year is that the upper
percentiles tend to gain more (or lose less) than do the lower percentiles. Idaho high school chemistry
students exhibited the typical gain/loss pattern in 2017 and 2019, but exhibited a reverse of the
typical gain/loss pattern in 2016 and 2018.
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