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COMPARING 2021 BIOLOGY ACHIEVEMENTS FOR

STEMscopes & Non-STEMscopes
Districts in Mississippi

Thefollowingreportincludesresultsfrom a ESSAtier2 post-facto quasi-experimental design main effects
efficacy study comparing STEMscopes and non-STEMscopes districts on the 2020-2021 Mississippi high

school end-of-course (EOC) exam in Biology and 2021 ACT science scores. Districts were identified as

STEMscopesdistrictsifthey had a subscription to STEMscopes for the studentsin the tested grades (i.e.,

high school) and showed any usage of STEMscopes in that grade based on analytics data. The state
of Mississippi creates benchmarks for proficiency in Biology and identifies students within 5 levels
(minimal, basic, passing, proficient, and advanced). The percentage of students who were proficient
or advanced in science was defined as the district's proficiency rate. The ACT science scores are from
0-36and represent the district’s average score in the spring of 2021. The 2020-2021 school year also

occurred during the global Covid-19 pandemic, with many students receiving virtual instruction.




The state average passing rate for all Mississippi school districts that include 5th grade scores (N = 140) was 47.4%, and the average

ACT score was 17.6. Of these districts, 26 districts (19%) used the STEMscopes science curriculum and the other 114 districts used
either a district-created or an other Biology curriculum. Before evaluating group differences between the STEMscopes and non-
STEMscopes districts, we tested whether districts differed in background characteristics to ensure we were making an equitable
comparison. Specifically, we tested for differences in previous levels of district biology achievement (based on the 2019 EOC
passing rate) and prior 2020 ACT scores, percent average daily attendance in a district (percent of students present each day
school was in session), percent of students tested by district on the EOC as well as district size and graduation rates, percent of
experienced teachersin a district (teachers with 4 or more years teaching experience), the percent of students served from different
racial/ethnic backgrounds, and the percent of students in a district receiving special education support. As can be seen in Table
1, there were no significant differences between STEMscopes and non-STEMscopes districts when doing these comparisons; of
particular importance, we found STEMscopes and non-STEMscopes baseline biology achievement in 2019 did not significantly
differ. However, we only present our full model, statistically adjusted for covariates using full information maximum likelihood to
account for missing covariate data. Including covariates accounts for their impact on science achievement. Please note the
percent of Black/African American students and the percent of White/Caucasian students in a district are highly correlated r =
-0.97, p <.01 indicating that as percent of African American studnets increases, the percent of White Caucasian students decreases
and vice versa. Although both had significant differences, they could not be included in the model at the same time due to
this multicollinearity (strong relatedness). We present below the model including the percent Black/African American students
covariate. Results were similar with percent White/Caucasian students included in the model. The below table demonstrates that

STEMscopes and non-STEMscopes districts were similar to each other in aggregate background characteristics.

Background Characteristic Total % STEMscopes | non-STEMscopes |  t-value p-value
Percent of Experienced Teachers in District 75.75% 75.54% 75.94% 0.25 0.80
Baseline District 2019 Biology EOC Proficiency 52.6% 51.69% 51.39% 0.10 0.92
District Graduation Rates 87.23% 86.39% 87.42% 0.91 0.37
Percent of Students with Special Education Services 0.69% 0.78% 0.66% 0.86 0.40
Percent of Students Tested per District 95.51% 95.76% 95.30% 0.71 0.48
Percent Black/African American Students 51.64% 51.09% 52.16% 0.20 0.84
Percent Latino/Hispanic Students 5.25% 5.76% 4.59% 0.94 0.35
Percent White/Caucasian Students 43.95% 41.55% 46.32% 0.96 0.34
Percent Multi-Racial Students 3.46% 3.26% 3.70% 0.84 0.40
District Total Enrollment (Average # of Students) 3,139 3,214 2,811 0.70 0.49
Baseline District 2020 ACT Scores 18.20 17.78 17.44 1.08 0.28



https://www.mdek12.org/sites/default/files/Offices/MDE/OEA/OPR/2021/maap_2021_results_executive_summary_finalv2.pdf
https://www.mdek12.org/sites/default/files/Offices/MDE/OEA/OPR/2021/public_report_act_2021.pdf
https://www.mdek12.org/sites/default/files/Offices/MDE/OEA/OPR/2021/public_report_act_2021.pdf
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Follow-up Analysis on
Flementary Results

We used two multiple regression analyses to calculate potential differences in the EOC Biology passing rates, and the ACT Science
scores as predicted by districts being a STEMscopes or non-STEMscopes district. We also accounted for (included) 2018-2019
science passing rates on 2020 ACT scores (depending on analysis) as well as the percent experienced teachers by district, district
size, students tested and graduation rate, and demographic information of students (e.g., race/ethnicity). By accounting for
other important variables in the model, we provide a stringent test of the effect of STEMscopes. Put another way, this provides
a weighted effect. Variables were standardized to aid interpretation. Results are presented in Tables 2 and 3 as well as Figure 1
below. The results indicate that once other important variables are accounted for, the districts that used STEMscopes have
significantly higher overall EOC Biology proficiency rates compared to non-STEMscopes districts. Specifically, there is a
weighted increase of 4.1% more high school students meeting the Mississippi Biology passing benchmark for STEMscopes versus
non-STEMscopes districts. Although results were not significant for the ACT, they “trend” in the right direction. The “p-value” in
Table 2 tells us how confident we feel about whether an association is true and trustworthy versus possibly occurring by chance.
The typical p-value used by researchers is p < .05 which means we are 95% confident that the association is not by chance.
In this case, we are only 92% confident that the association is not by chance. In the case of the ACT, STEMscopes districts, on
average, had ACT scores that were V3 of a point higher with non-STEMscopes districts having a weighted average of 16.93, while

STEMscopes districts had an average of 17.26 points on average.

Outcome: Percent of Students in a District Outcome: 2021 ACT Science Scores
“Proficient and Above” Grade Level Standard T - ‘

Predictors of Mississippi ACT Science B (SE) p-value
Predictors of Mississippi EOC Biology B (SE) p-value

Intercept 16.93 (0.09) | <.01*
Intercept 39.80 (1.00) | <.01*

STEMscopes 0.33(0.19) | 0.08
STEMscopes 4.10(2.10) | 0.05*

2020 ACT Science scores 0.30(0.12) <.05*
2018-2019 Passing Rate 7.70 (1.30) <.01*

Percent of Experienced Teachers 0.28 (0.11) <.01
Percent of Experienced Teachers 2.10(1.20) 0.08

Student % Special Education -0.06 (0.13) 0.66
Student % Special Education -1.60 (1.40) 0.25 -

Students % Black/African .
Students % Black/African 620(1.60) | <.01* American -0.54(0.14) | <.01
American ’ ' )

Students % Hispanic/Latino -0.06 (0.11) 0.61
Students % Hispanic/Latino -0.40 (1.10) 0.74

Students % Multi-racial 0.38(0.11) <.01*
Students % Multi-racial 1.70 (1.30) 0.19

Students % Tested 0.04 (0.11) 0.75
Students % Tested 1.20(1.10) 0.28

District Graduation Rate 0.11(0.08) 0.19
District Graduation Rate 0.30(0.90) 0.76

District size 0.19(0.07) <.01*
District size 0.30 (0.80) 0.74

The models above include the Students % Black/African American variable, but does not include Students % White/Caucasian because these variables were correlated
at-0.97 (numbers close to -1 or + 1 represent a very strong relationship) with each other. Background variables with too strong of a relationship can bias model results.
We ran additional models where only %White was included. The result pattern was similar, thus we chose to present the above analyses with %Black/African American.



FIGURE 1
WEIGHTED EOC BIOLOGY
PROFICIENCY IN STEMSCOPES
AND NON-STEMSCOPES
SCIENCE DISTRICTS
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Conclusion

This report provides evidence that
Mississippi districts that used STEMscopes
Science in the 2020-2021 school year

had higher EOC biology passing rates as
well as ACT scores that were trending
higher than districts that did not use
STEMscopes when controlling for
previous science achievement, and
several important district and student
demographic variables. Specifically,
STEMscopes districts increased the
“proficient and above grade level
standard” passing rate an estimated
4.10% in STEMscopes districts, resulting
in approximately 232 additional students
passing *among the students who were
tested. These findings provide support
for the effectiveness of the STEMscopes

Science Curriculum in Mississippi schools.
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