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INTRODUCTION 

In this report, Hanover Research analyzes Arlington Public Schools’ (APS) Grade 3 and Grade 
4 student performance on the Virginia Standards of Learning (SOL) exam in social studies. 
We use a linear regression model to measure the effect of various instructional and 
demographic factors on student outcomes, and we detail the regression analysis 
methodology in the Appendix. The main independent variables of interest are instructional: 
delivery model, delivery model time, and average hours of instruction. Using data on Grade 
3 and Grade 4 students, we examine SOL scale scores, proficiency ratings, and advanced 
score ratings.  
  

KEY FINDINGS 

Instructional Variables 

 On average, Grade 4 students with departmentalized instruction or a greater 
number of instruction hours have significantly higher social studies SOL scores. 
However, receiving social studies instruction weekly or on a schedule that alternates 
with Science does not have a significant effect on Grade 4 student performance. 

o Grade 4 students who receive departmentalized instruction have higher SOL 
scores, on average, compared to students with a classroom teacher by 
approximately 22 points. In addition, departmentalized instruction has a much 
larger effect on the probability of earning an advanced score compared to just 
passing. Specifically, students who receive departmentalized instruction have a 
higher probability of passing by 4 percentage points, but a higher probability of 
earning an advanced score by 14 percentage points, on average.  

o Similarly, for every additional hour of instruction, a Grade 4 student’s SOL score 
is expected to increase by approximately 13 points, their probability of passing 
increases by approximately 3 percentage points, and their probability of earning 
an advanced score increases by approximately 7 percentage points, on average. 

o The estimated coefficients for instructional delivery model and average hours of 
instruction are significant across all Grade 4 models at the 99 percent confidence 
level. 

  



 

 

 In Grade 3, there was no significant effect of delivery model, delivery model time, 
or number of instruction hours on SOL scaled scores or the probability of earning 
an advanced rating, but we do find some effect on passing. Specifically, Grade 3 
students with a classroom teacher or weekly social studies instruction are 
significantly more likely to pass compared to Grade 3 students with 
departmentalized instruction or social studies instruction that alternates with 
science. This means that a classroom teacher delivery model and weekly instruction 
delivery had an impact on Grade 3 students with SOL scores near the passing 
threshold, but not in other SOL score ranges. 

 

Demographic Variables 

 Male students generally have significantly higher social studies SOL scores. Grade 3 
female students have lower SOL scores by approximately 9 points compared to male 
students, on average, while Grade 4 female students have lower SOL scores by 
approximately 7 points. 

 LEP students and special education students generally have significantly lower 
social studies SOL scores. Compared to non-LEP students, LEP students have lower 
SOL scores by approximately 9 points in Grade 3 and 18 points in Grade 4, on 
average. Similarly, special education students have lower SOL scores by 
approximately 54 points in Grade 3 and 60 points in Grade 4 compared to students 
who are not enrolled in special education, on average.  

 Economically disadvantaged students have significantly lower social studies SOL 
scores. Compared to students with no economic disadvantage, economically 
disadvantaged students have lower SOL scores by approximately 44 points in Grade 
3 and 37 points in Grade 4, on average.  

 
Figures ES.1 and ES.2 present a summary of all statistically significant predictors of SOL 
scaled scores, probability of passing, and probability of receiving an advanced rating that are 
positively associated with student outcomes in Grades 3 and 4, respectively. Statistically 
significant predictors are those that will have a positive effect on outcomes at least 90 
percent of the time. Further, these findings are based on results of regression model 
analyses which enable us to account for varying student characteristics simultaneously. As 
such, each effect is computed as the average of students’ outcomes conditional on all other 
factors included in the model. A full description of these characteristics can be found in the 
methodology section of the appendix  
  



 

 

Figure ES.1: Summary of Predictor Variables – Grade 3 

PREDICTED 

RELATIONSHIP 

WITH 

DEPENDENT 

VARIABLE 

SOL SCALED SCORE PASSING RATING ADVANCED RATING 

Significantly 
Higher 

Performance 

 Ethnicity (White compared to 
Asian, black, Hispanic): +12.5%, 
+34.7%, and +39.2% 

 Gender (Male): +8.7% 

 Non-LEP: +8.6% 

 Not Special Education: +54.4% 

 No Economic Disadvantage: 
+44.2% 

 Delivery Model (Classroom 
Teacher): +3.9% 

 Delivery Model Time (Weekly Social 
Studies Instruction): +3.0% 

 Ethnicity (White compared to black, 
Hispanic): +9.3% and +9.1% 

 Gender (Male): +2.1% 

 Not Special Education: +25.8% 

 No Economic Disadvantage: +14.7% 

 Ethnicity (White compared to 
Asian, black, Hispanic): +8.8%, 
+24.3%, ad +25.2% 

 Gender (Male): +4.4% 

 Non-LEP: +9.2% 

 Not Special Education: +26.7% 

 No Economic Disadvantage: 
+25.7% 

Not Significant 

 Delivery Model 

 Delivery Model Time 

 Average Hours of Instruction 

 Ethnicity (Multiple or other 
ethnicity compared to white) 

 Average Hours of Instruction 

 Ethnicity (Asian, multiple or other 
ethnicity compared to white) 

 LEP Status 

 Delivery Model 

 Delivery Model Time 

 Average Hours of Instruction 

 Ethnicity (Multiple or other 
ethnicity compared to white) 

Note: Magnitudes of predicted relationships between predictors and outcomes reflect conditional averages. That is, 
each predicted effect is the average difference in outcomes between students with the same set of factors and 
characteristics. 

 

Figure ES.2: Summary of Predictor Variables – Grade 4 

PREDICTED 

RELATIONSHIP 

WITH 

DEPENDENT 

VARIABLE 

SOL SCALED SCORE PASSING RATING ADVANCED RATING 

Significantly 
Higher 

Performance 

 Delivery Model 
(Departmentalized 
Instruction): +22.3% 

 Greater Average Hours of 
Instruction: +13.1% 

 Ethnicity (White compared to 
black, Hispanic, multiple or 
other ethnicity): +24.4%, 
+26.1%, and +13.5% 

 Gender (Male): +6.8% 

 Non-LEP: +17.6% 

 Not Special Education: +59.7% 

 No Economic Disadvantage: 
+37.1% 

 Delivery Model (Departmentalized 
Instruction): +3.6% 

 Greater Average Hours of 
Instruction: +2.9% 

 Ethnicity (White compared to 
Hispanic, multiple or other ethnicity): 
+6.4% and +5.9% 

 Ethnicity (Asian compared to white): 
+4.6% 

 Non-LEP: +5.0% 

 Not Special Education: +24.3% 

 No Economic Disadvantage: +14.0% 

 Delivery Model 
(Departmentalized Instruction): 
+14.3% 

 Greater Average Hours of 
Instruction: +6.9% 

 Ethnicity (White compared to 
black, Hispanic): +14.8% and 
+11.7% 

 Non-LEP: +13.5% 

 Not Special Education: +27.5% 

 No Economic Disadvantage: 
+39.5% 



 

 

PREDICTED 

RELATIONSHIP 

WITH 

DEPENDENT 

VARIABLE 

SOL SCALED SCORE PASSING RATING ADVANCED RATING 

Not 
Significant 

 Delivery Model Time 

 Ethnicity (Asian compared to 
white) 

 Delivery Model Time 

 Ethnicity (Black compared to white) 

 Gender 

 Delivery Model Time 

 Ethnicity (Asian, multiple or 
other ethnicity compared to 
white) 

 Gender 

Note: Magnitudes of predicted relationships between predictors and outcomes reflect conditional averages. That is, 
each predicted effect is the average difference in outcomes between students with the same set of factors and 
characteristics. 



 

 

 
 
In this section, we describe the data and methodology used to examine the potential 
instructional and demographic predictors of student performance on the Virginia Standards 
of Learning (SOL) exam in social studies. 
 

DATA 

Arlington Public Schools provided Hanover Research with data on student SOL scores and 
additional variables for 3,529 students during the 2013-14 school year, representing a total 
of 22 schools. There were no duplicate values by student number. Of these students, 37 
were recorded as taking the Virginia Alternative Assessment Program (VAAP). Since these 
students’ test scores are reported on a different scale than those of the SOL assessment, we 
omit these students to ensure uniformity in our student outcome measures. Further, 
creating a separate analysis for VAAP students is not feasible given the relatively small 
sample sizes. This restriction enables us to maintain the sample size and reliability of our 
analyses. We also exclude one student with an invalid score of zero from the analysis. As a 
result, the final analytic sample comprises 3,491 students in Grades 3 and 4. 

 
Dependent Variables 

The four dependent variables used for analysis in this report are displayed in Figure 1.1 
below. First, we model the determinants of student performance on the SOL based on 
scaled scores. Second, we examine the determinants of the probability that a student 
passed the SOL assessment. Lastly, we create an additional model to predict whether a 
student earned an advanced rating on the SOL assessment. 
 

Figure 1.1: Dependent Variables - Definitions 

VARIABLE NAME VARIABLE DESCRIPTION 

SOL Scaled Score A student’s SOL score in social studies, on a 200 to 600 scale. 

Passing Rating 
Takes on a value of 1 if the student earned a proficient or 
advanced rating on the SOL in social studies, 0 otherwise. 

Advanced Rating 
Takes on a value of 1 if the student earned an advanced rating on 
the SOL in social studies, 0 otherwise. 

 
  



 

 

Below, Figure 1.2 shows histograms of SOL scaled scores by grade level.  
 

Figure 1.2: Histogram of Social Studies SOL Scaled Scores, by Grade Level 
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Pass = 400+ 



 

 

Figure 1.3, below, shows the distribution and summary statistics of SOL scores by grade 
level. 

 

Figure 1.3: Summary Statistics – Social Studies Standards of Learning Scale Scores by 
Grade Level 

GRADE N MEAN STD. DEV. MIN MAX 

Grade 3 1,811 492.34 69.58 261 600 

Grade 4 1,680 500.36 75.33 253 600 

 

Figure 1.4 defines pass/fail indicators and proficiency ratings and shows the proficiency level 
distributions by grade level.  
 

Figure 1.4: Virginia Standards of Learning Tests Cut Scores, Pass/Fail Indicators, 
Proficiency Ratings1 and Distribution by Grade Level 

 CUT SCORE 
PASS/FAIL 

INDICATOR 
PROFICIENCY 

RATING 
GRADE 3 

(N=1,811) 

GRADE 4 
(N=1,680) 

SCORE RANGE (LOW) 200 – 399 Fail Fail 9.8% 10.7% 

SCORE RANGE (MID) 400 – 499 Pass Proficient 38.3% 36.8% 

SCORE RANGE (HIGH) 500 – 600 Pass Advanced 51.8% 52.5% 

 
Independent Variables 

Figure 1.5 lists all of the independent (explanatory) variables used for the analysis in this 
report. This table provides a summary of each independent variable examined in the 
analysis and the variable type. Transformations of each categorical variable were performed 
by recoding the variable into a binary indicator (i.e., recoded as 0 or 1) when appropriate.  
 

Figure 1.5: Independent Variables Examined 

VARIABLE (SOURCE) SUMMARY TYPE 

Instructional Variables 

Delivery Model 

An indicator variable that takes on a value of 1 if a student 
was taught under a departmentalized delivery model 
configuration, and 0 if a student was taught under a 
classroom teacher configuration. 

Categorical 

Delivery Model Time 
An indicator variable that takes on a value of 1 if a student 
was taught social studies on a weekly basis, and 0 if 
instruction in social studies alternated with Science. 

Categorical 

                                                        
1
 Source: “Virginia Standards of Learning (SOL) Tests Cut Scores as Adopted by the Virginia Board of Education.” 

Virginia Department of Education. http://www.doe.virginia.gov/testing/scoring/cut_scores.pdf 



 

 

VARIABLE (SOURCE) SUMMARY TYPE 

Average Hours of 
Instruction 

Denotes the average hours of instruction in social studies 
per week for a student. 

Continuous 

Demographic Variables 

Gender Female, Male Categorical 

Ethnicity 

White, Hispanic, black, Asian, and multiple or other 
ethnicity. Multiple ethnicity, American Indian, and Pacific 
Islander were combined into one “multiple or other 
ethnicity” category. 

Categorical 

LEP Whether a student is Limited English Proficient (LEP) Categorical 

Special Education Whether a student is a special education student Categorical 

Economically 
Disadvantaged 

Whether a student is economically disadvantaged Categorical 

 
Figures 1.6 and 1.7, below, show the distributions of delivery model and delivery model 
time by grade level. 
 

 
Figure 1.6: Delivery Model Distribution by Grade Level 

Figure 1.7: Delivery Model Time Distribution by Grade 
Level 
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Figure 1.8 displays the distribution of the average number of hours of instruction per week 
by grade level. 
 

Figure 1.8: Average Number of Hours of Instruction per Week by Grade Level 

 



 

 

 
In this section, we present the results of our regression analyses estimating the various 
impacts of delivery model, delivery model time, and student demographic characteristics on 
scaled scores, probability of passing, and probability of receiving an advanced rating on the 
social studies SOL assessment in Grades 3 and 4. The methodology employed in this study to 
estimate the impact of differences in delivery model and deliver model time is explained in 
methodology appendix. Further, the full regression tables along with a more detailed 
analysis of the regressions results are presented in the regression results section of the 
appendix. 
 

MAIN TAKEAWAYS 

 Departmentalized instruction and a greater number of instruction hours 
significantly improve student performance in Grade 4, though instructional 
variables generally do not have an effect on Grade 3 student performance. 

o On average, Grade 4 students with departmentalized social studies instruction 
or with a greater number of hours of instruction have higher SOL scores 
compared to Grade 4 students who receive social studies instruction via the 
classroom teacher or fewer hours of instruction, respectively. Whether 
instruction is delivered weekly or on an alternating schedule with Science does 
not have a significant effect on Grade 4 students, though this may be due to low 
variation in the delivery model time in Grade 4.2 

o The social studies delivery model and the delivery model time did not have a 
significant effect on SOL scaled scores or the probability of earning an advanced 
rating in Grade 3, but did estimate a significant effect on the probability of 
passing. Specifically, Grade 3 students with a classroom teacher or weekly social 
studies instruction were significantly more likely to pass compared to Grade 3 
students with departmentalized instruction or social studies instruction that 
alternates with science, respectively. However, these relationships are only 
weakly correlated, which may be due to low variation in the type of instruction 
delivery model provided in Grade 3.3 There was no significant relationship 
between delivery model or delivery model time and SOL scale scores on the 
probability of earning an advanced score. 

 Female students often have significantly lower social studies SOL scores, on 
average, compared to male students, particularly in Grade 3. 

 Students who are LEP, enrolled in special education, or are economically 
disadvantaged consistently receive lower social studies SOL scores, on average, 
compared to students who are non-LEP, not special education, or not economically 
disadvantaged, respectively. 

                                                        
2
 Only two schools provide Grade 4 instruction that alternates with Science. These distributions are available upon 

request. 
3
 Only two schools provide Grade 3 departmentalized instruction. These distributions are available upon request. 



 

 

 The difference in SOL performance between LEP students, economically 
disadvantaged, and racial/ethnic minorities are often much larger when examining 
the probability of receiving an “Advanced” rating, than when examining the 
probability of receiving a “Passing” rating. For example, Grade 3 economically 
disadvantaged students have a lower probability of passing compared to students 
who are not economically disadvantaged by approximately 15 percentage points, on 
average, but a lower probability of earning an advanced rating by approximately 26 
percentage points. This indicates that students who are not LEP or economically 
disadvantaged are much more likely to receive an advanced rating on the SOL 
history and social studies assessments than their counterparts. 

 

 



 

 

 
 

REGRESSION METHODOLOGY 

In order to examine the factors correlated with the three outcome variables, we employ 
linear regression models to estimate the effect of each independent variable on the 
outcome variable. The effects of each independent variable on the continuous dependent 
variable (SOL scaled score) are estimated using Ordinary Least Squares (OLS) regression, 
while effects on each dichotomous dependent variable (passing and advanced) are 
estimated using Linear Probability Models (LPM), both using robust standard errors.  
  
Below, we analyze six separate regression models – one for each dependent variable and 
each grade level: 
 

 Model 1 – Predicts the SOL scaled score in social studies for Grade 3 students. 

 Model 2 – Predicts the probability of passing the SOL in social studies for Grade 3 
students. 

 Model 3 – Predicts the probability of receiving an advanced rating on the SOL in 
social studies for Grade 3 students. 

 Model 4 – Predicts the SOL scaled score in social studies for Grade 4 students. 

 Model 5 – Predicts the probability of passing the SOL in social studies for Grade 4 
students. 

 Model 6 – Predicts the probability of an advanced rating on the SOL in social studies 
for Grade 4 students. 

 
The models presented in Section II display coefficients for each predictor variable, along 
with asterisks indicating the level of statistical significance. For example, coefficients that 
are significant at the 0.01 level (three asterisks) indicate a strong relationship, meaning 
there is only a 1 percent probability that the estimated relationship is zero. However, 
coefficients that are significant at the 0.1 level (one asterisk) indicate that there is a 10 
percent probability that the estimated relationship could be zero, as such is associated with 
a lower level of confidence. 
 
Coefficients in an OLS regression model indicate the estimated unit change in a continuous 
dependent variable given a one-unit change in the independent variable (holding all other 
predictor variables constant), while an LPM indicates the estimated change in the 
probability that the dependent variable will occur (holding all other predictor variables 
constant), expressed in percentage points. For both regression model types, a positive 
coefficient indicates a positive relationship – when a continuous predictor variable increases 
(decreases), the estimated change increases (decreases). We interpret the coefficient of a 
categorical predictor variable relative to the designated reference group. For instance, a 



 

 

positive coefficient for female in Model 1 (using OLS) indicates that females have higher SOL 
scaled scores compared to males, while a positive coefficient for female in Model 2 (using 
LPM) indicates that females are more likely to pass compared to males.    
 

REGRESSION RESULTS 

Grade 3 Results 

Figure A.1 shows the independent variables that were included in the final models for Grade 
3 students, along with their coefficients and significance levels. 
 

Figure A.1: Regression Results – Grade 3 

INDEPENDENT VARIABLES 

OLS LPM 

MODEL 1 MODEL 2 MODEL 3 

SOL SCALED SCORE PASSING RATING ADVANCED RATING 

Instructional Variables 

Departmentalized
4
 -4.408 -0.039* -0.033 

 (4.570) (0.023) (0.036) 

Weekly
5
 0.705 0.030* 0.001 

 (3.162) (0.016) (0.024) 

Average Hours of Instruction -1.108 -0.003 -0.004 

 (1.741) (0.010) (0.012) 

Ethnicity
6
 

Asian -12.532** 0.020 -0.088** 

 (4.974) (0.020) (0.042) 

Black -34.737*** -0.093*** -0.243*** 

 (6.437) (0.036) (0.044) 

Hispanic -39.235*** -0.091*** -0.252*** 

 (4.467) (0.022) (0.037) 

Multiple or other ethnicity -8.245 -0.025 -0.058 

 (6.753) (0.025) (0.048) 

                                                        
4
 Reference category: Classroom Teacher 

5
 Reference category: Alternates with Science 

6
 Reference category for all ethnicity variables: White 



 

 

INDEPENDENT VARIABLES 

OLS LPM 

MODEL 1 MODEL 2 MODEL 3 

SOL SCALED SCORE PASSING RATING ADVANCED RATING 

Additional Demographic Variables 

Female
7
 -8.664*** -0.021* -0.044** 

 (2.615) (0.012) (0.020) 

LEP
8
 -8.623* -0.016 -0.092*** 

 (4.591) (0.026) (0.034) 

Special Education
9
 -54.387*** -0.258*** -0.267*** 

 (4.850) (0.030) (0.030) 

Economically Disadvantaged
10

 -44.180*** -0.147*** -0.257*** 

 (4.744) (0.027) (0.035) 

Constant 533.074*** 1.012*** 0.762*** 

 (4.847) (0.024) (0.035) 

Observations 1,811 1,811 1,811 

R-squared 0.348 0.213 0.257 

Note: Coefficients are estimated using Ordinary Least Squares or Linear Probability Models; robust standard errors 
are in parentheses.  Asterisks denote statistical significance as follows. * p<0.10, ** p<0.05, *** p<0.01 

 

MODEL 1 
We do not find any statistically significant differences in SOL performance between students 
who received departmentalized instruction and students who received instruction via the 
classroom teacher. Similarly, we find no effect of the average hours of instruction on SOL 
social studies performance. This is largely an indication that the delivery model 
implemented in Grade 3 had no impact on student SOL test score performance in social 
studies. 
 

MODEL 2 
Several of the variables included in the model are statistically significant predictors of a 
higher probability of passing the Grade 3 social studies SOL assessment. We estimate that 
students who received social studies instruction on a weekly basis, relative to alternating 
with Science, were 3 percentage points more likely to pass the SOL social studies 
assessment. Students who received departmentalized instruction in Grade 3 were 3.9 
percentage points less likely to pass the social studies SOL assessment. 
 

MODEL 3 

                                                        
7
 Reference category: Male 

8
 Reference category: Not LEP 

9
 Reference category: Not a special education student 

10
 Reference category: Not economically disadvantaged 



 

 

When examining the impact of instruction delivery model and delivery model time on the 
probability of receiving an advanced rating on the SOL assessment, we do not find any 
statistically significant effects. As such, we estimate that students who receive 
departmentalized instruction are as likely to receive an advanced rating on the SOL 
assessment as students who receive instruction via the classroom teacher. Similarly, we do 
not find any significant difference in the probability of receiving an advanced rating 
between students receiving social studies instruction on a weekly basis and students whose 
schedule alternates with Science. Lastly, the average weekly hours of instruction does not 
affect students’ probability of receiving an advanced rating, holding all other factors 
constant. 

 
Grade 4 Results 

Figure A.2 shows the independent variables that were included in the final models for Grade 
4 students, along with their coefficients and significance levels.  
 

Figure 2.2: Regression Results – Grade 4 

INDEPENDENT VARIABLES 

OLS LPM 

MODEL 4 MODEL 5 MODEL 6 

SOL SCALED SCORE PASSING RATING ADVANCED RATING 

Instructional Variables 

Departmentalized
11

 22.288*** 0.036*** 0.143*** 

 (3.245) (0.014) (0.024) 

Weekly
12

 -1.364 0.013 -0.039 

 (5.414) (0.029) (0.039) 

Average Hours of Instruction 13.102*** 0.029*** 0.069*** 

 (1.738) (0.008) (0.013) 

Ethnicity
13

 

Asian 2.265 0.046* 0.017 

 (6.087) (0.025) (0.047) 

Black -24.352*** -0.044 -0.148*** 

 (6.122) (0.030) (0.044) 

Hispanic -26.136*** -0.064*** -0.117*** 

 (5.212) (0.022) (0.036) 

Multiple or other ethnicity -13.547** -0.059** -0.050 

 (6.796) (0.028) (0.048) 

                                                        
11

 Reference category: Classroom Teacher 
12

 Reference category: Alternates with Science 
13

 Reference category for all ethnicity variables: White 



 

 

INDEPENDENT VARIABLES 

OLS LPM 

MODEL 4 MODEL 5 MODEL 6 

SOL SCALED SCORE PASSING RATING ADVANCED RATING 

Additional Demographic Variables 

Female
14

 -6.830** -0.022 -0.034 

 (3.056) (0.014) (0.022) 

LEP
15

 -17.569*** -0.050* -0.135*** 

 (5.987) (0.030) (0.038) 

Special Education
16

 -59.659*** -0.243*** -0.275*** 

 (5.187) (0.030) (0.031) 

Economically Disadvantaged
17

 -37.126*** -0.140*** -0.153*** 

 (5.990) (0.031) (0.038) 

Constant 475.252*** 0.865*** 0.395*** 

 (8.124) (0.039) (0.059) 

Observations 1,680 1,680 1,680 

R-squared 0.329 0.206 0.193 

Note: Coefficients are estimated using Ordinary Least Squares or Linear Probability Models; robust standard errors 
are in parentheses.  Asterisks denote statistical significance as follows. * p<0.10, ** p<0.05, *** p<0.01 

 

MODEL 4 
When estimating the impact of delivery model, delivery model time, and average hours of 
instruction, we find large impacts of delivering departmentalized instruction and average 
weekly hours of instruction on SOL social studies test scores. However, we do not find any 
statistically significant differences in SOL performance between students who receive social 
studies instruction weekly and those whose schedule alternates with Science. Specifically, 
we find that students who receive departmentalized instruction have higher SOL scores, on 
average, compared to students with a classroom teacher by approximately 22.3 points. 
Students who receive a greater number of instruction hours have higher SOL scores 
compared to students who receive fewer hours of instruction. On average, for every 
additional hour of instruction, a student’s SOL score is expected to increase by 
approximately 13.1 points. Lastly, we observe that students who are LEP, economically 
disadvantaged, and enrolled in special education have lower SOL test scores than their 
counterparts. 

 
MODEL 5 
In this model, we examine the impact of delivery model, delivery model time, and average 
number of weekly instruction hours on the probability of passing the social studies SOL 

                                                        
14

 Reference category: Male 
15

 Reference category: Not LEP 
16

 Reference category: Not a special education student 
17

 Reference category: Not economically disadvantaged 



 

 

assessment. We estimate that students who receive departmentalized instruction have a 
higher probability of passing compared to students with a classroom teacher by 
approximately 3.6 percentage points. Further, students who receive a greater number of 
instruction hours have a higher probability of passing. For each additional hour of 
instruction, the probability of passing increases by approximately 2.9 percentage points, on 
average. Similar to Models 5 and 6, we do not find any statistically significant effect of 
receiving instruction weekly relative to alternating with Science. 
 

MODEL 6 
In this model, the outcome of interest is the probability that a student will receive an 
advanced rating on the social studies SOL assessment. We find that students who receive 
departmentalized instruction have a higher probability of earning an advanced score 
compared to students with a classroom teacher by approximately 14.3 percentage points, 
on average. Students who receive a greater number of instruction hours have a higher 
probability of earning an advanced score. For each additional hour of instruction, the 
probability of earning an advanced score increases by approximately 6.9 percentage points, 
on average.  
 

  



 

 

 

 
Hanover Research is committed to providing a work product that meets or exceeds partner 
expectations. In keeping with that goal, we would like to hear your opinions regarding our 
reports. Feedback is critically important and serves as the strongest mechanism by which we 
tailor our research to your organization. When you have had a chance to evaluate this 
report, please take a moment to fill out the following questionnaire. 
 
http://www.hanoverresearch.com/evaluation/index.php 
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