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Introduction
High school competition and graduation are important contributors to further success. It
is the first milestone connected to academic and professional accomplishments of students.
Ability to earn a high school diploma effects individual people, their families, local communities
and districts.
On a macro-level, graduation rates are indicators of the well-being of the economy.
Educators, school leaders, district officials, local governing bodies and legislators use graduation
rates as indicators of the state of the educational system and its emerging needs.
To create common criteria for accounting and allow all school districts to conform to the
universal calculation procedure, the National Governors Association (NGA) established the 4year adjusted cohort graduation rate (NGA, 2005). Once the federal government adopted the
formula for the Adjusted Cohort calculation, it was disseminated to states and school districts for
adapting. Establishing commonly shared calculation tool and reporting mechanism enabled
individual constituencies, such as schools, districts, and counties to approach graduation rates
from multiple points of view and track the status of their students’ progress from onboarding to
graduation.
Body
The data set used in the current report is has been collected by the New Jersey
Department of Education and its education data system New Jersey Standards Measurement and
Resource for Teaching (NJ SMART). I find this data particularly interesting because 1) it
provides the opportunity for the descriptive analysis and central tendency markers; 2) it allows to
identify the emerging trends and, possibly, effective interventions through inferential analysis; 3)
1

it challenges college faculty (particularly of community college level) to investigate the
relationship between the high school graduation rates and the rates of the college population
enrolled in remedial courses (outside of the scope of this paper).
The report uses cohort-based data, where each cohort is defined by their graduation year in a
given entity (NJ DOE, 2018). The formula for the graduation rate is calculated as a ratio
between the number of graduates (students receiving a High School diploma) and the number of
students who entered high school four years ago as 9th graders. It also takes into account
students verified movements within and outside the district. The formula for the Graduation Rate
in Year Y is calculated as:
𝑌𝑒𝑎𝑟 𝑌 𝐶𝑜ℎ𝑜𝑟𝑡 𝐺𝑟𝑎𝑑𝑢𝑎𝑡𝑒𝑠
[1𝑠𝑡 𝑡𝑖𝑚𝑒 9𝑡ℎ 𝐺𝑟𝑎𝑑𝑒𝑟𝑠 𝑖𝑛 𝑌𝑒𝑎𝑟 𝑌−4]+[𝑇𝑟𝑎𝑛𝑠𝑓𝑒𝑟𝑠 𝑖𝑛]−[𝑇𝑟𝑎𝑛𝑠𝑒𝑟𝑓𝑠 𝑂𝑢𝑡]−[𝐸𝑥𝑐𝑙𝑢𝑑𝑒𝑑 𝑓𝑟𝑜𝑚 𝐶𝑜ℎ𝑜𝑟𝑡]

Descriptive Statistics. Descriptive Statistics. The table Cohort 2015-2018 4-Year
Graduation Rates (see sample in Appendix A) states graduation rates for years 2015, 2016, 2017,
and 2018 on school and district. In total, the table contains 725 records, with the distinct records
reported for the school levels and the district levels. In cases when the district contains only one
high school, two identical records are reported, one for the school and one for the district. In
cases of districts consisting of multiple reporting schools, the district level value is an aggregate
of the data from two or more high schools.
To effectively perform descriptive analysis on the homogeneous data, it was necessary to
split the original table into two parts by the level of reporting using SPSS tool Split Dataset into
Separate Files. As a result of the split, two new data sets were formed: Cohort 2015-2018 4-Year
Graduation Rates District Level with 308 records (Appendix B) and Cohort 2015-2018 4-Year
Graduation Rates School Level with 417 records.
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Figure 1: Split original data set by level

The descriptive statistics analysis is applied to each file individually, by district level and
by school level. The frequencies table representing the data on the school level shows some
missing data for the 2017, 2016 and 2015 graduation rates, therefore the population sizes for the
four variables are different: N 2018 = 417, N 2017 = 409, N 2016 = 400, and N 2015 = 394.
Although the population sizes for all four years are different, the calculated values for
mean are very close: µ

2018

= 91.1, µ2017 = 91.2,

µ 2016 = 90.1, µ 2015 = 90.6. The calculated

values for medians are also very close: M 2018 = 94.2, M 2017= 94, M 2016 = 93.8, M 2015 = 93.2.
The calculated values for modes are the same for all four years and equal to 100, the maximum
value of the dataset. This explains the negative skewness of data. As depicted in Figure 2, all
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skewness coefficients are much less than -1 ( -3.2, -2.4, -2.8, and -2.5 respectively), therefore the
rates are considered highly skewed.

Figure 2: Descriptive statistics for the school level data for years 2015-2018.

Kurtosis, which shows the measure of the outliers or heavy tails in the data set (see
Figure 2), appears to be high in all cases. As seen in histogram charts below (see Figure 3), every
year depicts a leptokurtic distribution, with the highest value in the year 2018, which has no
missing data points, as compared with the other three years.
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Inferential Statistics. To further analyze the graduation rates reported by the schools and
compare it with the reported value by the State of New Jersey (NJ DOE, 2018). One-sample Ttest is used to evaluate whether a sample mean for each reported year is significantly different
from the provided test value. An independent version of one-sample T-test is performed on each
of the cohort years: 2018, 2017, 2016, and 2015 respectively. The following test values are used:
Test Value 2018 = 90.91, Test Value 2017 = 90.5, Test Value 2016 = 90.06, Test Value 2015 = 89.67.
Since there are four independent samples being studied, four null hypothesis and four
alternative hypotheses are issued. All versions of null hypothesis state that there is no statistical
difference between the graduation rates reported by schools and the test value reported by the
state. All versions of the alternative hypothesis will state that the difference between the two (the
school-reported graduation rate and the state test value) is statistically significant. The four null
hypotheses written in the statistical format are:

H 0 2018:
H 0 2017:
H 0 2016:
H 0 2015:

µ 2018 = 91.1 is not statistically different from T 2018 = 90.91;
µ 2017 = 91.2 is not statistically different from T 2017 = 90.5;
µ 2016 = 90.1 is not statistically different from T 2016 = 90.06;
µ 2015 = 90.6 is not statistically different from T 2015 = 89.67.

The four alternative hypotheses written in statistical format are:

H A 2018:
H A 2017:
H A 2016:
H A 2015:

µ 2018 = 91.1 is statistically different from T 2018 = 90.91;
µ 2017 = 91.2 is statistically different from T 2017 = 90.5;
µ 2016 = 90.1 is statistically different from T 2016 = 90.06;
µ 2015 = 90.6 is statistically different from T 2015 = 89.67.

Utilizing the analytical tool for one-sample T-test from SPSS, the following findings for the four
years of graduation rates are recorded. In each scenario, the value of significance (Sig. 2-tailed)
is carefully evaluated.
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For the graduation year 2018, the significance value Sig. = 0.641 which is greater than
0.05. Therefore, the null hypothesis for the year 2018, H 0 2018 fails to be rejected. Based on the
significance value over 64% of data could be attributed to other causes or chance.

In other words, there is not enough evidence to reject that µ

2018

= 91.1 is not statistically

different from T 2018 = 90.91.
For the graduation year 2017, the significance value Sig. = 0.105 which is greater than
0.05. Therefore, the null hypothesis for the year 2017, H 0 2017 fails to be rejected. Based on the
significance value, over 10% of data could be attributed to other causes or chance.

In other words, there is not enough evidence to reject that µ

2017

= 91.2 is not statistically

different from T 2017 = 90.5.
For the graduation year 2016, the significance value Sig. = 0.709 which is greater than
0.05. Therefore, the null hypothesis for the year 2016, H 0 2016 fails to be rejected. Based on the
significance value, almost 8% of data could be attributed to other causes or chance.
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In other words, there is not enough evidence to reject that µ

2016

= 90.1 is not statistically

different from T 2016 = 90.06.
For the graduation year 2015, the significance value Sig. = 0.041 which is less than 0.05.
Therefore, the null hypothesis for the year 2015, H 0 2015 can be rejected. Based on the
significance value, only 4% of data could be attributed to other causes or chance.

Since there is enough evidence to reject that µ

2015

= 90.6 is not statistically different from T 2015

= 89.67, the alternative hypothesis is supported. Therefore, the graduation rates reported by
schools in the year 2015 µ

2015

= 90.6 are significantly different from the state reported test

score T 2015 = 89.67. This piece of information could be interpreted in a variety of ways and
provoke further investigation of data and its variances.
To evaluate the variances of data within the dataset and to compare their differences,
within groups, one-way ANOVA (or the Analysis of Variances) is used. This report analyzes
variances between the means of the graduation rates of four years 2015-2018 between the
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schools, as they are grouped by their state counties. The F statistic value confirms whether there
is a significant difference between at least the two group means.
Using ANOVA analytical tool from SPSS, the groups are formed based on the schools’
county jurisdiction. The county code represents an independent variable in the test. The
graduation rates of four years represent the dependent variables in the test. The research needs to
be conducted whether there is a significant difference in the graduation rates by the schools from
different counties. The null hypothesis states there is no statistical difference between the
graduation rates by the county.

H 01 = µ1 = µ2 = µ3 = µ4 = µ5 = µ6 = …. µn , where n is the number of counties in the state.
Consequently, the alternative hypothesis states that there is a significant difference
between at least two graduation rates by the county.

H A1 ≠ µ1 ≠ µ2 ≠ µ3 ≠ µ4 ≠ µ5 ≠ µ6 ≠ …. µn , where n is the number of counties in the state.

Figure 4: ANOVA for comparing the means grouped by the county.
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Based on the analysis performed by SPSS, all four graduation tests were considered
statistically significant since the calculated significance values are smaller than 0.05. The reported
values vary from 0.01 to 0.03 to 0.005, all of which are minimally small supporting insignificantly
small probability for the observed differences occurring due to chance. Therefore, the null
hypothesis of no statistical difference in graduation rates by county is rejected and the alternative
hypothesis of exitance of statistical difference in graduation rates by county is supported.
Conclusion
The above-stated statistical analysis presents a strong evaluative and predictive tool for
measuring the projected outcomes and meeting the benchmarks for the graduation rates.
The central tendency data depicts the normality of distribution, skewness, kurtosis and
pictorial representations of the dataset. Some of these characteristics are important for the
qualification for the inferential analysis. In some cases of inferential statistics, it is important for
the data to be normally distributed, so the descriptive statistics assist with that.
The inferential statistics allows to evaluate data for the relationships and statistically test
hypotheses. The conclusion of these hypotheses may have an essential role in decision making.
For example, the scenario, where ANOVA was able to identify the statistically significant
differences between the graduation rates by the county, could be used by the county and state
legislators for implementing reforms, distributing funds, promoting developments. It can also be
used by the educators for incorporating new methodologies or interventions to equalize the
learning opportunities for all students in the state.
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Appendix A
Cohort 2015-2018 4-Year Graduation Rates (sample)
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Appendix B
Cohort 2015-2018 4-Year Graduation Rates by School Level (sample)
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