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ABSTRACT
This paper examines national gaps and trends in geography achievement in eighth grade from 1994 to
2018. Statistical models comprising student- and school-level variables were developed to predict
achievement using data provided by the National Assessment of Educational Progress (NAEP).
Although there were statistically significant relationships between achievement and school-level attrib-
utes such as geographic region and school sector, the magnitudes of the coefficients were relatively
minor and inconsistent over time compared with student-level characteristics such as gender, race, eth-
nicity, and parental education. The results inform current policy directions and efforts to foster educa-
tional equity in K-12 geography.
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Introduction

Policymakers commonly rely on data from assessment
research to make informed decisions about the educational
needs of young people in schools (Edelson, Shavelson, and
Wertheim 2013). Assessments provide evidence of student
achievement at multiple levels, from individual performance
to data representing district, state, and national outcomes.
The results of these assessments inevitably prompt discus-
sions about why some students and jurisdictions perform
well, and others less well.

Although the geography education research literature is rich
with descriptive accounts of classroom practices and assess-
ments aligned with individual lessons or curriculum units,
studies of this nature have limited value for educational policy
formulation aimed at achieving broader reforms in schooling,
teacher education, and curriculum. For this reason, there have
been calls for geographers to begin conducting research using
data provided by large-scale school-based assessment studies
(Downs 2012; Bednarz, Heffron, and Huynh 2013).

In the U.S., the National Assessment of Educational
Progress (NAEP) collects achievement data from representa-
tive samples of students that, depending on the subject, per-
mit generalization to state or national populations of learners.
Since 1994, geography has been included in the NAEP pro-
gram as a national-level assessment of what young people
know and can do in the subject. The results of NAEP
Geography assessments were cited in the U.S. Government
Accountability Office’s 2015 study as evidence that
“throughout the country, K-12 students may not be acquiring

adequate skills in and exposure to geography, which are
needed to meet workforce needs in geospatial and other geog-
raphy-related industries” (GAO 2015). And yet, other than
this GAO report, there has been minimal use of NAEP
Geography data to address questions about educational policy
and practice (Gribben, Schultz, and Woods 2019).

One of the key unanswered questions regarding NAEP’s
geography reports concerns the nature of the achievement
gaps that have appeared with every assessment. Simple dis-
aggregation of achievement data, such as what we commonly
see in NAEP reports, accounts neither for relevant covariates
nor intercorrelation among student characteristics. In this
article, we explore the extent to which national outcomes in
geography are attributable to within school differences ver-
sus between school differences in student performance. Our
statistical analysis is based on all available NAEP Geography
datasets at the 8th-grade level to provide an empirical per-
spective of the significance of student- and school-level pre-
dictors of geography achievement in the United States from
1994 to 2018. We focus on the eighth grade as this was the
student population available across all NAEP Geography
assessments and reflects the level of geography achievement
at the end of lower secondary education.

The present study is the first in a planned sequence of
studies involving restricted-use NAEP Geography data. For
this foundational study, we address three questions:

1. What is the variation in geography achievement within
and between schools, and how does that change
over time?
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2. How are student characteristics associated with geog-
raphy achievement, what are the gaps between student
groups, and how has that changed over time?

3. How are school characteristics associated with geog-
raphy achievement, what are the gaps between different
school types, and how has that changed over time?

To provide the necessary context for understanding the
methods we used to address these questions, we turn next to
a brief summary of the underlying assessment theory and
sampling methods utilized by NAEP to enable statistical
inferences to a national population of geography learners.
From there, we present the methodology and results of the
statistical modeling of NAEP Geography data and discuss
how this research advances the field’s knowledge and under-
standing of geography achievement beyond what we already
know from NAEP reports. We conclude by discussing the
results and what they suggest should be priorities for
research in geography education moving forward, including
investigations that NAEP is uniquely positioned to support.

Methodology

NAEP assessment design

NAEP assessments are administered to students who are
selected via a multistage, stratified systematic random sam-
pling design (US Department of Education 2018). Stage 1 of
the sampling design is used to pick schools from the 50 states
and other participating jurisdictions (e.g., Bureau of Indian
Education schools, the District of Columbia, and Puerto
Rico). Candidate schools are next selected in a stratified man-
ner, where strata are created based on school characteristics
such as location in rural, suburban, or urban areas, racial
composition, and achievement level. Within these strata,
schools are selected via systematic random sampling, but such
that each school’s probability of selection is proportional to
its size. In Stage 2, students are selected via systematic ran-
dom sampling such that each student in a selected school has
an equal probability of being selected to complete the assess-
ment. Inverse probability sampling weights are computed to
dampen the impact of oversampled students and heighten the
impact of under-sampled students. This is done to align the
sample selected with national demographics, thereby creating
a representative sample of the target student population (e.g.,
all 8th graders in the U.S.).

NAEP assessments are administered using a balanced
incomplete block design, meaning that students do not
respond to every item prepared for the assessment. Rather,
students respond to a subset of items, and item-response
theory (IRT) procedures are used to generate multiple plaus-
ible values (PVs) for each student’s performance on both the
overall geography assessment as well as on each specific con-
tent area represented in the assessment. These PVs are pro-
vided on a scale of 0–500 as well as on the IRT theta scale
(approximate mean and standard deviation of 0 and 1,
respectively). Each of these PVs represents an independent
estimate of a student’s achievement. A given student’s mean
PV for the overall assessment, or for any particular content

domain, may serve as a point estimate of the student’s corre-
sponding level of achievement overall or for that specific
domain. The variance of the student’s PVs is related to the
reliability/precision of the point estimate, with greater vari-
ance in PVs representing greater uncertainty about the stu-
dent’s true achievement. These IRT-generated PVs thus
account for heterogeneity of measurement precision/differ-
ential reliability of scores within the student sample.

Students who participate in NAEP assessments also
respond to background questionnaires that are designed to
capture information about their demographic attributes (e.g.,
race and ethnicity), socioeconomic status (e.g., eligibility for
free or reduced-price lunch under the National School
Lunch Program (NSLP), parental education), informational
resources available at home (e.g., books, magazines, encyclo-
pedias), and interests in and perceptions of the assessment
subjects (e.g., the degree to which they like studying geog-
raphy, use maps and globes, and expend effort on geography
tests, etc.). These additional data permit researchers to
explore relationships between achievement and the charac-
teristics of the students participating in the assessment.

Multilevel statistical modeling

Recognizing that NAEP data are hierarchically structured
with students nested in schools, we approached the quantita-
tive analysis of NAEP data in phases using hierarchical lin-
ear modeling (HLM; Raudenbush et al. 2019) with PVs of
achievement on the IRT theta scale (i.e., PVs of theta) as
dependent variables. We used the automated features of the
HLM 8 software package to run models for each of the
available plausible values, average the coefficients, and calcu-
late the correct standard errors according to the formulas of
Little and Schenker (1995). The HLM approach builds upon
traditional regression by allowing regression parameters to
vary across schools, as opposed to assuming a single regres-
sion line should explain all schools in the same manner.
Conceptually, this approach estimates separate level 1 regres-
sion equations within each school. Here, student characteris-
tics function as predictors of achievement. At level 2, the
schools effectively become the observations, and level 1 coef-
ficients become outcome variables. At level 2, school-level
predictors can then function as predictors of these level 1
coefficients. The HLM software simultaneously estimates all
level 1 and level 2 equations to arrive at parameter estimates
that maximize the likelihood of the observed data. Through
this approach, HLM accounts for school-based clustering
effects. All analyses were conducted using NAEP sampling
weights that account for the sampling design.

To address the first research question, we calculated the
intraclass correlation coefficient (ICC) for the unconditional
(null) model in each assessment year as a ratio of the
amount of variance due to schools relative to the total vari-
ance. ICC values range between 0 and 1 and are generally
interpreted as representing the proportion of total variance
in the outcome that is accounted for by clustering. Higher
values reflect greater between-group variability and lower
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values represent greater within-group variability (i.e., geog-
raphy achievement among students within a school).

To address the second and third research questions, a
consistent algorithm was followed in each assessment year
to identify potential shifts in the strengths, directions, and
statistical significance of relationships between geography
achievement and student- and school-level factors over time.
We modeled PVs of theta for the NAEP composite geog-
raphy score as the outcome variable. Level-1 student predic-
tors included gender, race/ethnicity, free/reduced-price lunch
eligibility, English language learner (ELL) status, individual-
ized education plan (IEP) status, age, number of books in
home, and parental education. Level 2 school predictors
included geographic region, urbanicity, percent free/reduced-
price school lunch, percent racial and ethnic composition,
percent ELL composition, and public/private school.

Reported regression coefficients are unstandardized effects
of each predictor on the theta-scale achievement outcome.
These coefficients represent estimated net effects conditional
on the other variables included in the models. Because
achievement is on the theta scale, each coefficient is inter-
preted as the predicted change in standard deviations of stu-
dent achievement per unit change of the predictor while
holding all other predictors constant. The regression coeffi-
cients for dichotomous predictor variables therefore repre-
sent estimated mean differences between the reference group
and the group that is the focus of the predictor, holding
other predictors constant. For this reason, Cohen’s (1988)
very general guidelines for the interpretation of effect size d
are potentially useful; values of .10, .25, and .40 represent

small, medium, and large effects, respectively. All effects,
including intercepts, were treated as random in these HLM
models. The model specifications for each year1 are shown
in Table 1.

Results

Within vs. between school variation in geography
achievement

The unconditional ICC results for each study year ranged
from 0.29 to 0.34 (Table 2). Thus, between-school differen-
ces in geography achievement consistently explain approxi-
mately 1/3 of the variance in geography achievement
outcome over the study period. This means most of the vari-
ance in achievement is attributable to the differential per-
formance of students within schools.

Next, we present the achievement estimates associated
with the student- and school-level predictor variables. For
each assessment year, two results are reported: the regression
results (Tables 3–7) and a set of descriptive statistics (Tables
8–12) for the full model.

Relationships between geography achievement and
student-level predictors

Level one predictor variables had the most consistent results
across the study period.

Gender
There was a statistically significant relationship between gen-
der and geography achievement in each assessment year.
Compared with males, female students scored about .06
standard deviations lower on average on NAEP Geography
in 1994; .14 standard deviations lower in 2001; .21 standard
deviations lower in 2010; and .19 standard deviations lower
in 2014 and 2018. Hence, the effect sizes for gender trended
from relatively small to medium-sized over the study period.

Table 1. Variable specifications for NAEP Geography, 1994–2018.

Level Variable category Description

Student Gender Dummy coded female (reference category male)
Race and ethnicity Dummy coded Black, Hispanic, Asian, Pacific Islander, American Indian/Alaskan Native, Other race/

ethnicity (1994, 2001), Two or more races (2010, 2014, 2018) (reference category White)
Free/reduced lunch eligibility Dummy coded eligible, information not available (reference category free/reduced-price lunch ineligible)
English language learner (ELL) ELL classification refers to a student who is learning the English language in addition to their native or

other language (reference category not ELL)
Individualized education plan (IEP) IEP classification refers to a student with an identified disability that qualifies for specialized instruction

(reference category not on an IEP)
Above modal age Reference category at modal age.
Books in home 1994: Dummy coded yes >25 books in home (reference category no)

2001, 2010, 2014, 2018: Dummy coded 11–25 books, 26–100 books, >100 books (reference category
0–10 books)

Parental education Dummy coded graduated from HS, attended some college, graduated from college, and don’t know.
(Reference category did not finish high school)

School Urbanicity 1994 and 2001: Dummy coded school is located in mid-sized city, large town, small town, rural
(reference category large city)

2010, 2014, 2018: Dummy coded school is located in suburb, town, rural (reference category city).
Region Dummy coded southeast, central, west (reference category northeast)
School composition percent

free/reduced-price lunch eligible
Calculated 0–100% Black, Hispanic, ELL, free/reduced-price lunch eligible.

Private school Reference category public school.

Table 2. Unconditional intraclass correlation coefficient results for NAEP
Geography, 1994–2018.

1994¼ 0.34
2001¼ 0.32
2010¼ 0.33
2014¼ 0.34
2018¼ 0.29

Source: U.S. Department of Education, National Center for Education Statistics,
National Assessment of Educational Progress (NAEP) Geography, 1994–2018.
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Race and ethnicity
Since 1994, there has been a statistically significant relation-
ship between geography achievement and race and ethnicity.

First, compared with White students, Black students scored
about .62 standard deviations lower on average on NAEP
Geography in 1994; .60 standard deviations lower in 2001;

Table 3. Regression results for variables predicting 8th grade student achievement in geography, 1994.

Variable name Model (all variables) c (se) Model (negligible missing data) c (se)

School (Level 2)
Intercept –0.58 (0.11)��� –0.32 (0.20)
% Black –0.00 (0.00) –0.00 (0.00)
% Hispanic –0.00 (0.00) –0.00 (0.00)
%ELL 0.00 (0.00) 0.00 (0.00)
%Free/reduced-price lunch eligible 0.00 (0.00) 0.00 (0.00)
Mid-size city 0.13 (0.09) 0.09 (0.10)
Large town 0.15 (0.10) 0.07 (0.11)
Small town 0.07 (0.10) 0.00 (0.11)
Rural 0.01 (0.11) –0.08 (0.11)
Southeast 0.00 (0.10) 0.06 (0.12)
Central 0.26 (0.10)�� 0.29 (0.11)��
West –0.02 (0.09) 0.03 (0.10)
Private school 0.22 (0.06)��� 0.28 (0.07)���

Student (Level 1)
Female –0.06 (0.03)� –0.08 (0.03)��
Black –0.62 (0.07)��� –0.61 (0.06)���
Hispanic –0.35 (0.06)��� –0.35 (0.06)���
Asian 0.09 (0.17) 0.14 (0.14)
American Indian/Alaskan Native –0.29 (0.10)��� –0.35 (0.10)���
Pacific Islander –0.75 (0.29)� –0.46 (0.14)��
Other race/ethnicity 0.05 (0.24) 0.08 (0.25)
Free/reduced-price lunch eligible –0.22 (0.04)��� –0.32 (0.06)���
Free/reduced-price lunch N/A –0.31 (0.07)��� –0.43 (0.09)���
ELL –0.67 (0.14)��� –0.77 (0.14)���
IEP –0.73 (0.07)��� –0.79 (0.06)���
Above modal age –0.06 (0.03)� –0.05 (0.03)
>25 books in home 0.35 (0.07)��� 0.62 (0.17)���
Parental education 0.17 (0.02)��� –

�p< 0.05; ��p< 0.01; ���p< 0.001.
Source: U.S. Department of Education, National Center for Education Statistics, National Assessment of Educational Progress (NAEP)
Geography, 1994–2018.

Table 4. Regression results for variables predicting 8th grade student achievement in geography, 2001.

Variable Model (all variables) c (se) Model (negligible missing data) c (se)

Intercept –0.57 (0.11)��� –0.26 (0.09)��
School (Level 2)
% Black 0.00 (0.00) –0.005 (0.001)���
% Hispanic 0.00 (0.00) –0.003 (0.001)��
% ELL 0.00 (0.00) 0.00 (0.00)
% Free/reduced-price lunch eligible –0.003 (0.001)�� –
Mid-sized city 0.15 (0.08) 0.23 (0.08)��
Large town 0.09 (0.07) 0.13 (0.07)
Small town 0.11 (0.08) 0.08 (0.09)
Rural 0.15 (0.09) 0.11 (0.10)
Southeast 0.01 (0.06) –0.01 (0.06)
Central 0.01 (0.07) 0.04 (0.07)
West –0.16 (0.06)�� –0.12 (0.06)�
Private school –0.15 (0.06)� –0.16 (0.05)���

Student (Level 1)
Female –0.14 (0.04)�� –0.15 (0.03)���
Black –0.60 (0.09)��� –0.52 (0.06)���
Hispanic –0.17 (0.06)�� –0.22 (0.04)���
Asian 0.06 (0.10) 0.14 (0.08)
Pacific Islander –0.18 (0.15) –0.17 (0.11)
American Indian/Alaskan Native 0.08 (0.20) –0.03 (0.18)
Other race/ethnicity –0.43 (0.17)� –0.39 (0.11)���
Free/reduced-price lunch eligible –0.07 (0.06) –0.15 (0.05)��
Free/reduced-price lunch N/A –0.06 (0.11) –0.09 (0.05)�
ELL –0.47 (0.13)��� –0.52 (0.10)���
IEP –0.60 (0.10)��� –0.65 (0.09)���
Above modal age –0.09 (0.05) –0.11 (0.04)��
Books in home 0.24 (0.02)��� 0.25 (0.02)���
Parental education 0.12 (0.02)��� –

�p< 0.05; ��p< 0.01; ���p< 0.001.
Source: U.S. Department of Education, National Center for Education Statistics, National Assessment of Educational Progress (NAEP)
Geography, 1994–2018.
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.45 standard deviations lower than 2010; .54 standard devia-
tions lower in 2014; and .60 standard deviations lower in
2018. In contrast, the conditional differences between White

and Hispanic students trended from relatively large to
medium-sized over time. Hispanic students scored about .35
standard deviations lower on average on NAEP Geography

Table 5. Regression results for variables predicting 8th grade student achievement in geography, 2010.

Variable Model (all variables) c (se) Model (negligible missing data) c (se)

Intercept –0.15 (0.10) –0.01 (0.08)
School (Level 2)
% Black –0.002 (0.001)� –0.004 (0.001)�
% Hispanic –0.003 (0.001)� –0.004 (0.001)�
% ELL 0.005 (0.002)� 0.00 (0.00)
% Free/reduced-price lunch eligible –0.004 (0.001)��� –
Suburb 0.02 (0.05) 0.11 (0.05)�
Town 0.00 (0.05) 0.03 (0.05)
Rural 0.06 (0.05) 0.03 (0.05)
Southeast 0.05 (0.06) 0.01 (0.06)
Central 0.07 (0.06) 0.06 (0.06)
West 0.02 (0.06) 0.03 (0.06)
Private school 0.01 (0.10) 0.08 (0.08)

Student (Level 1)
Female –0.21 (0.03)��� –0.23 (0.02)���
Black –0.45 (0.05)��� –0.42 (0.04)���
Hispanic –0.14 (0.05)�� –0.17 (0.05)���
Asian 0.07 (0.08) 0.09 (0.08)
Pacific Islander –0.17 (0.23) –0.16 (0.16)
American Indian/Alaskan Native –0.31 (0.11)�� –0.37 (0.11)���
Two or more races –0.24 (0.16) –0.22 (0.12)
Free/reduced-price lunch eligible –0.14 (0.04)��� –0.22 (0.04)���
Free/reduced-price lunch N/A 0.06 (0.24) 0.25 (0.07)
ELL –0.64 (0.08)��� –0.70 (0.07)���
IEP –0.64 (0.04)��� –0.66 (0.07)���
Above modal age –0.07 (0.02)�� –0.08 (0.02)���
Books in home 0.19 (0.02)��� 0.22 (0.02)���
Parental education 0.10 (0.01)��� –

�p< 0.05; ��p< 0.01; ���p< 0.001.
Source: U.S. Department of Education, National Center for Education Statistics, National Assessment of Educational Progress (NAEP)
Geography, 1994–2018.

Table 6. Regression results for variables predicting 8th grade student achievement in geography, 2014.

Variable Model (all variables) c (se) Model (negligible missing data) c (se)

Intercept –0.14 (0.12) 0.09 (0.13)
School (Level 2)
% Black –0.00 (0.00) –0.00 (0.00)
% Hispanic –0.00 (0.00) –0.00 (0.00)
% ELL –0.00 (0.00) –0.00 (0.00)
% Free/reduced-price lunch eligible 0.00 (0.00) –
Suburb 0.01 (0.05) –0.02 (0.05)
Town –0.02 (0.08) –0.05 (0.08)
Rural –0.04 (0.06) –0.05 (0.05)
Southeast –0.01 (0.09) –0.02 (0.08)
Central 0.00 (0.08) –0.02 (0.07)
West 0.07 (0.08) 0.07 (0.08)
Private school –0.09 (0.09) –0.04 (0.06)

Student (Level 1)
Female –0.19 (0.06)�� –0.20 (0.06)��
Black –0.54 (0.18)�� –0.57 (0.19)��
Hispanic –0.16 (0.06)�� –0.20 (0.07)��
Asian 0.17 (0.08)� 0.15 (0.07)�
Pacific Islander –0.57 (0.33) –0.19 (0.24)
American Indian/Alaskan Native 0.04 (0.15) 0.02 (0.14)
Two or more races –0.10 (0.09) –0.11 (0.08)
Free/reduced-price lunch eligible –0.19 (0.06)�� –0.24 (0.07)��
Free/reduced-price lunch N/A 0.05 (0.08) 0.07 (0.07)
ELL –0.74 (0.27)�� –0.80 (0.26)��
IEP –0.78 (0.27)�� –0.78 (0.23)��
Above modal age –0.06 (0.03)� –0.08 (0.04)�
Books in home 0.21 (0.06)�� 0.23 (0.07)��
Parental education 0.10 (0.03)�� –

�p< 0.05; ��p< 0.01.
Source: U.S. Department of Education, National Center for Education Statistics, National Assessment of Educational Progress (NAEP)
Geography, 1994–2018.
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in 1994, .17 standard deviations lower in 2001; .14 standard
deviations lower in 2010; .16 standard deviations lower in
2014; and .21 standard deviations lower in 2018.

Significant conditional differences in geography achieve-
ment also existed in some years for other racial and ethnic
groups compared with White students. Asian students

Table 7. Regression results for variables predicting 8th grade student achievement in geography, 2018.

Variable Model (all variables) c (se) Model (negligible missing data) c (se)

Intercept –0.06 (0.06) –0.10 (0.05)
School (Level 2)
% Black 0.00 (0.00) 0.00 (0.00)
% Hispanic 0.00 (0.00) 0.00 (0.00)
% ELL 0.00 (0.00) 0.00 (0.00)
% Free/reduced-price lunch eligible –0.00 (0.00) –0.00 (0.00)
Suburb 0.09 (0.04)� 0.07 (0.04)
Town 0.05 (0.06) 0.04 (0.06)
Rural 0.13 (0.05)� 0.11 (0.05)�
Southeast –0.00 (0.05) –0.01 (0.05)
Central 0.08 (0.05) 0.07 (0.05)
West 0.09 (0.04)� 0.08 (0.05)
Private school 0.04 (0.05) 0.03 (0.05)

Student (Level 1)
Female –0.19 (0.02)��� –0.19 (0.02)���
Black –0.60 (0.04)��� –0.60 (0.04)���
Hispanic –0.21 (0.03)��� –0.23 (0.03)���
Asian 0.15 (0.06)� 0.16 (0.06)��
Pacific Islander –0.31 (0.18) –0.36 (0.17)�
American Indian/Alaskan Native –0.18 (0.11) –0.16 (0.09)
Two or more races –0.10 (0.05) –0.01 (0.05)
Free/reduced-price lunch eligible –0.24 (0.03)��� –0.30 (0.03)���
Free/reduced-price lunch N/A –0.02 (0.05) –0.02 (0.05)
ELL –0.67 (0.06)��� –0.73 (0.05)���
IEP –0.72 (0.04)��� –0.76 (0.04)���
Above modal age –0.06 (0.02)� –0.07 (0.04)���
Books in home 0.18 (0.01)��� 0.20 (0.01)���
Parental education 0.07 (0.01)��� –

�p< 0.05; ��p< 0.01; ���p< 0.001.
Source: U.S. Department of Education, National Center for Education Statistics, National Assessment of Educational Progress (NAEP)
Geography, 1994–2018.

Table 8. 1994 NAEP Geography Level 1 and Level 2 descriptive statistics.

Variable name N1 Mean2 SD2 Minimum Maximum

Level-1
Female 9190 0.49 0.5 0.00 1.00
White 9190 0.61 0.49 0.00 1.00
Black 9190 0.18 0.39 0.00 1.00
Hispanic 9190 0.15 0.35 0.00 1.00
Asian 9190 0.03 0.16 0.00 1.00
Pac Islander 9190 0.02 0.12 0.00 1.00
Amer IN/AK Native 9190 0.02 0.14 0.00 1.00
Other Race/ETH 9190 0.01 0.08 0.00 1.00
Lunch elig 9190 0.29 0.45 0.00 1.00
Lunch not elig 9190 0.63 0.48 0.00 1.00
Lunch N/A 9190 0.08 0.27 0.00 1.00
ELL 9190 0.02 0.14 0.00 1.00
IEP 9190 0.05 0.22 0.00 1.00
Abv modal age 9190 0.28 0.45 0.00 1.00
>25 Books in home 8740 0.94 0.24 0.00 1.00
Parental ED 8080 3.06 1.03 1.00 4.00

Level-2
% Black 450 16.94 27.45 0.00 100.00
% Hispanic 450 12.93 20.88 0.00 100.00
% ELL 450 1.48 7.05 0.00 100.00
% Lunch elig 450 28.49 27.45 0.00 100.00
Large city 450 0.19 0.39 0.00 1.00
Mid-size city 450 0.23 0.42 0.00 1.00
Large town 450 0.35 0.48 0.00 1.00
Small town 450 0.09 0.29 0.00 1.00
Rural 450 0.15 0.35 0.00 1.00
Northeast 450 0.23 0.42 0.00 1.00
Southeast 450 0.24 0.43 0.00 1.00
Central 450 0.23 0.42 0.00 1.00
West 450 0.29 0.45 0.00 1.00
Private school 450 0.4 0.49 0.00 1.00

1¼ unweighted n rounded to nearest 10, 2¼ unweighted statistic.
Source: U.S. Department of Education, National Center for Education Statistics,
National Assessment of Educational Progress (NAEP) Geography, 1994–2018.

Table 9. 2001 NAEP Geography Level 1 and Level 2 descriptive statistics.

Variable name N1 Mean2 SD2 Minimum Maximum

Level-1
Female 8950 0.5 0.50 0.00 1.00
White 8950 0.58 0.49 0.00 1.00
Black 8950 0.19 0.39 0.00 1.00
Hispanic 8950 0.17 0.38 0.00 1.00
Asian 8950 0.03 0.17 0.00 1.00
Pac Islander 8930 0.01 0.12 0.00 1.00
Amer IND/AK native 8950 0.01 0.09 0.00 1.00
Other race/ETH 8950 0.01 0.08 0.00 1.00
Lunch elig 8950 0.3 0.46 0.00 1.00
Lunch not elig 8950 0.47 0.50 0.00 1.00
Lunch N/A 8950 0.23 0.42 0.00 1.00
ELL 8950 0.04 0.19 0.00 1.00
IEP 8950 0.04 0.21 0.00 1.00
Abv modal age 8950 0.36 0.48 0.00 1.00
Books in home 8930 2.94 0.96 1.00 4.00
Parental ED 7590 3.16 1.00 1.00 4.00

Level-2
% Black 370 17.43 26.08 0.00 100.00
% Hispanic 370 13.68 22.84 0.00 100.00
% ELL 370 2.54 9.30 0.00 72.93
% Lunch elig 260 29.18 43.12 0.00 100.00
Large city 370 0.19 0.39 0.00 1.00
Mid-size city 370 0.15 0.36 0.00 1.00
Large town 370 0.42 0.49 0.00 1.00
Small town 370 0.10 0.31 0.00 1.00
Rural 370 0.13 0.34 0.00 1.00
Northeast 370 0.21 0.41 0.00 1.00
Southeast 370 0.25 0.43 0.00 1.00
Central 370 0.23 0.42 0.00 1.00
West 370 0.31 0.46 0.00 1.00
Private school 370 0.7 0.46 0.00 1.00

1¼ unweighted n rounded to nearest 10, 2¼ unweighted statistic.
Source: U.S. Department of Education, National Center for Education Statistics,
National Assessment of Educational Progress (NAEP) Geography, 1994–2018.
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scored about 0.17 standard deviations higher on average on
NAEP Geography in 2014 and about 0.15 standard devia-
tions higher in 2018. Native American students scored about
.29 standard deviations lower in 1994 and about .31 stand-
ard deviations lower in 2010. Pacific Islander students scored
about .75 standard deviations lower in 1994. Students cate-
gorized as other race/ethnicity scored about .43 standard
deviations lower in 2001. This category changed to “two or
more races” in 2010, but a significant difference was no lon-
ger observed.

Eligibility for free or reduced-price lunch2

Relationships between geography achievement and eligibility
for free/reduced-price school lunch were statistically signifi-
cant in all years. The coefficients consistently represent
medium-sized differences. Conditional on all other covariates,
eligible students scored about .22 standard deviations lower
on average than ineligible students on NAEP Geography in
1994; .15 standard deviations lower in 20013; .14 standard
deviations lower in 2010; .19 standard deviations lower in
2014; and .24 standard deviations lower in 2018.

English language learners (ELL)
Conditional differences between ELL and non-ELL students
were consistently large over the study period. English lan-
guage learners scored about .67 standard deviations lower
on average on NAEP Geography in 1994; .47 standard

Table 10. 2010 NAEP Geography Level 1 and Level 2 descriptive statistics.

Variable name N1 Mean2 SD2 Minimum Maximum

Level-1
Female 9520 0.49 0.50 0.00 1.00
White 9420 0.52 0.50 0.00 1.00
Black 9420 0.18 0.38 0.00 1.00
Hispanic 9420 0.23 0.42 0.00 1.00
Asian 9420 0.05 0.21 0.00 1.00
Pac islander 9420 0.00 0.06 0.00 1.00
Amer IN/AK native 9420 0.01 0.09 0.00 1.00
Two or more races 9420 0.01 0.11 0.00 1.00
Lunch elig 9520 0.47 0.50 0.00 1.00
Lunch not elig 9520 0.47 0.50 0.00 1.00
Lunch N/A 9520 0.06 0.23 0.00 1.00
ELL 9520 0.07 0.25 0.00 1.00
IEP 9520 0.11 0.31 0.00 1.00
Above modal age 9520 0.40 0.49 0.00 1.00
Books in home 9510 1.75 1.00 0.00 3.00
Parental ED 8410 2.13 1.04 0.00 3.00

Level-2
% Black 480 18.29 25.16 0.00 100.00
% Hispanic 480 20.11 25.87 0.00 100.00
% ELL 480 5.87 11.66 0.00 93.50
% Free/reduced-price lunch 420 44.99 38.94 0.00 100.00
City 480 0.33 0.47 0.00 1.00
Suburb 480 0.34 0.47 0.00 1.00
Town 480 0.14 0.34 0.00 1.00
Rural 480 0.20 0.40 0.00 1.00
Northeast 480 0.19 0.40 0.00 1.00
Southeast 480 0.26 0.44 0.00 1.00
Central 480 0.21 0.40 0.00 1.00
West 480 0.34 0.47 0.00 1.00
Private school 480 0.18 0.38 0.00 1.00

1¼ unweighted n rounded to nearest 10, 2¼ unweighted statistic.
Source: U.S. Department of Education, National Center for Education Statistics,
National Assessment of Educational Progress (NAEP) Geography, 1994–2018.

Table 11. 2014 NAEP Geography Level 1 and Level 2 descriptive statistics.

Variable name N1 Mean2 SD2 Minimum Maximum

Level-1
Female 8980 0.49 0.50 0.00 1.00
White 8980 0.45 0.50 0.00 1.00
Black 8980 0.17 0.38 0.00 1.00
Hispanic 8980 0.29 0.45 0.00 1.00
Asian 8980 0.06 0.24 0.00 1.00
Pac Islander 8980 0.00 0.05 0.00 1.00
Amer Ind/Ak Native 8980 0.00 0.06 0.00 1.00
Two or more races 8980 0.02 0.15 0.00 1.00
Lunch elig 8980 0.49 0.50 0.00 1.00
Lunch Not elig 8980 0.43 0.50 0.00 1.00
Lunch N/A 8980 0.08 0.27 0.00 1.00
Ell 8960 0.06 0.24 0.00 1.00
Iep 8960 0.11 0.31 0.00 1.00
Above modal age 8980 0.37 0.48 0.00 1.00
Books in home 8880 1.65 1.02 0.00 3.00
Parental ED 7820 2.22 1.03 0.00 3.00

Level-2
% Black 450 18.14 26.17 0.00 100.00
% Hispanic 450 25.01 29.08 0.00 99.00
% Ell 450 5.08 10.39 0.00 92.79
% Lunch elig 380 45.39 42.76 0.00 100.00
City 450 0.36 0.48 0.00 1.00
Suburb 450 0.34 0.47 0.00 1.00
Town 450 0.09 0.28 0.00 1.00
Rural 450 0.21 0.41 0.00 1.00
Northeast 450 0.20 0.40 0.00 1.00
Southeast 450 0.20 0.40 0.00 1.00
Central 450 0.20 0.40 0.00 1.00
West 450 0.40 0.49 0.00 1.00
Private school 450 0.17 0.37 0.00 1.00

1¼ unweighted N Rounded To Nearest 10, 2¼ unweighted Statistic
SOURCE: U.S. Department of Education, National Center for Education
Statistics, National Assessment of Educational Progress (NAEP) Geography,
1994-2018.

Table 12. 2018 NAEP Geography Level 1 and Level 2 descriptive statistics.

Variable name N1 Mean2 SD2 Minimum Maximum

Level-1
Female 13170 0.49 0.5 0.00 1.00
White 13170 0.39 0.49 0.00 1.00
Black 13170 0.13 0.34 0.00 1.00
Hispanic 13170 0.36 0.48 0.00 1.00
Asian 13170 0.05 0.21 0.00 1.00
Amer IND/AK native 13170 0.02 0.13 0.00 1.00
Pac islander 13170 0.01 0.08 0.00 1.00
Two or more races 13170 0.05 0.22 0.00 1.00
Lunch elig 13170 0.52 0.50 0.00 1.00
Lunch not elig 13170 0.41 0.49 0.00 1.00
Lunch N/A 13170 0.07 0.26 0.00 1.00
ELL 13170 0.08 0.28 0.00 1.00
IEP 13170 0.13 0.34 0.00 1.00
Above modal age 13170 0.37 0.48 0.00 1.00
Books in home 12440 1.56 1.03 0.00 3.00
Parental ED 10960 2.23 1.03 0.00 3.00

Level-2
% Black 780 15.71 23.06 0.00 100.00
% Hispanic 780 26.95 28.45 0.00 100.00
% ELL 780 7.72 13.19 0.00 100.00
% Lunch elig 780 48.26 34.63 0.00 100.00
City 780 0.33 0.47 0.00 1.00
Suburb 780 0.39 0.49 0.00 1.00
Town 780 0.1 0.30 0.00 1.00
Rural 780 0.18 0.38 0.00 1.00
Northeast 780 0.19 0.39 0.00 1.00
Southeast 780 0.26 0.44 0.00 1.00
Central 780 0.18 0.38 0.00 1.00
West 780 0.37 0.48 0.00 1.00
Private school 780 0.17 0.38 0.00 1.00

1¼ unweighted n rounded to nearest 10, 2¼ unweighted statistic.
Source: U.S. Department of Education, National Center for Education Statistics,
National Assessment of Educational Progress (NAEP) Geography, 1994–2018.
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deviations lower in 2001; .64 standard deviations lower in
2010; .74 standard deviations lower in 2014; and .67 stand-
ard deviations lower in 2018.

Students on an individualized education plan (IEP)
Similarly, conditional differences between IEP and non-IEP
students were consistently large over the study period. IEP
students scored about .73 standard deviations lower on aver-
age than students without an IEP on NAEP Geography in
1994; .6 standard deviations lower in 2001; .64 standard
deviations lower in 2010; .78 standard deviations lower in
2014; and .72 standard deviations lower in 2018.

Modal age
The smallest conditional differences at the 8th grade were
for modal age. Students who were above modal age scored
about .06 standard deviations lower on average on NAEP
Geography in 1994; .09 standard deviations lower in 2001;
.07 standard deviations lower in 2010; and .06 standard devi-
ations lower in 2014 and 2018.

Parental education and books in home
There were statistically significant relationships between
geography achievement and two variables that commonly
serve as proxy measures of socioeconomic background. We
consistently estimated an increase in geography achievement
with each unit increase in parental education and books in
home. Effect sizes for books in the home were consistently
larger than the effect sizes for parental education over the
study period.

To summarize, the following variables were statistically
significant predictors of geography achievement over the

study period: gender, race/ethnicity (particularly Black and
Hispanic relative to White students), free/reduced-price
lunch eligible (FRLE), ELL, IEP, above modal age, parental
education, and books in the home. Figure 1 depicts these
gaps and trends.

Relationships between geography achievement and
school-level predictors

Compared with student-level predictors, there was little con-
sistency in the results of school-level predictors across the
study period.

School composition
There was negligible evidence of school composition (i.e.,
racial/ethnic composition, percent ELL, and percent free/
reduced-price lunch eligible) having a significant relationship
with geography achievement over the study period, condi-
tional on all other covariates.

Urbanicity
The only assessment year that had a significant conditional
difference based on urbanicity was in 2018. Compared with
schools in large cities, schools located in suburbs scored
about .09 standard deviations higher on average on NAEP
Geography while rural schools scored about .13 standard
deviations higher.

Region
There was a statistically significant relationship between
geography achievement and region in 1994 and 2001, condi-
tional on all other covariates. Compared with schools in the

Figure 1. Gaps and trends in geography achievement, in theta units by various student groups, 1994–2018.
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northeast, schools in the central region scored about .26
standard deviations higher on NAEP Geography in 1994, on
average. Schools in the western region scored about .16
standard deviations lower than schools in the northeast in
2001, yet in 2018 schools in the west scored .09 standard
deviations higher.

School sector
There was a statistically significant relationship between geog-
raphy achievement and school sector in 1994 and 2001.
Compared with public schools, private schools scored about .22
standard deviations higher, on average, on NAEP Geography
in 1994, conditional on all other covariates. However, in 2001,
private schools scored about .15 standard deviations lower.

Missing data procedures
Variables with >5 percent missing data were parental educa-
tion (in all years) and school composition (percent free/
reduced-priced lunch and percent ELL in all years, and per-
cent Black and percent Hispanic in 1994 and 2001). We
manually calculated these missing school composition values
in SPSS by aggregating student-level variables, which yielded
complete data for all variables except percent free/reduced
lunch in 2001, 2010, and 2014.

When models were run using only predictors with � 5
percent missing data, there was a change in statistical signifi-
cance for the following variables: above modal age in 1994;
mid-size city, free/reduced-price lunch, free/reduced lunch
NA, and above modal age in 2001; suburb and percent free/
reduced-price lunch in 2010; and suburb, west, and Pacific
Islander in 2018. While statistical significance changed for
these predictors, the actual change in effect size (i.e., the size
of the coefficient) was minor between the models using only
complete variables and these models with missing data for
parental education and percent free/reduced lunch. For pre-
dictors where statistical significance was unchanged, there
were only minor differences in the magnitudes of the esti-
mated effects between the two types of models.

Discussion

The purpose of the present study was to initiate large-scale
quantitative research into gaps and trends in geography
achievement using restricted NAEP datasets. Specifically, we
predicted geography achievement using student- and school-
level characteristics. The study does not address causality,
only conditional differences in achievement. In this section,
we first discuss our findings in relation to what other educa-
tion studies have documented with regard to inequality in
student outcomes. We continue with a brief discussion of
research into inequality in educational opportunity to set the
stage for further research.

Inequality in student outcomes

Our models of geography achievement provide empirical
estimates that represent statistically significant, independent

(net) effects of student- and school-level predictor variables.
When comparing the level one and level two estimates, the
results for the student-level predictors were the most con-
sistent and often much larger. This is an important discov-
ery that will be critical to future attempts to improve
geography achievement by giving special attention to the
characteristics of the learners, as opposed to focusing on dif-
ferences in school types.

The results of our study are largely consistent with the
results from other disciplines that have developed models of
achievement using NAEP data. Students of color, females,
and students who are eligible for free or reduced-price lunch
often attain significantly lower scores than their counterparts
on NAEP assessments for U.S. history (Heafner and Fitchett
2015; Fitchett, Heafner, and Lambert 2017) and economics
(Heafner, VanFossen, and Fitchett 2019). The same is true
for students who receive language and learning accommoda-
tions and whose parents did not attend college. These stud-
ies also documented achievement gaps by race and ethnicity
after controlling for learning accommodation and socioeco-
nomic status.

The National Academies study Monitoring Educational
Equity points to the especially serious challenges in educa-
tion experienced by students with learning disabilities and
those who are less fluent in English (National Academies of
Sciences, Engineering, and Medicine 2019). Indeed, these
student groups had some of the largest gaps in geography
achievement over our study period. Students with learning
disabilities are much less likely to participate in advanced or
honors coursework and far more likely to experience less
time learning standards-based content, less instructional
time, and less content coverage than students without learn-
ing disabilities (Kurz et al. 2014). Similarly, ELL students
may experience linguistic barriers that substantially reduce
the time they spend learning academically rigorous content
(Abedi and Herman 2010; Callahan and Shifrer 2016;
Umansky 2016).

In contrast to the student-level predictors, there were few
consistently significant relationships between geography
achievement and school-level predictors, conditional on the
student-level variables included in our study. School com-
position variables with regard to student demographics did
not consistently predict achievement in geography. This is a
notable finding because other NAEP social studies research
has reported incrementally negative associations between
social studies achievement and percentages of students who
are Black and Hispanic at the school level (Fitchett, Heafner,
and Lambert 2017; Heafner and Fitchett 2015; Heafner,
VanFossen, and Fitchett 2019). Here again, further research
is needed to explore the possible reasons behind these sub-
ject area differences.

Inequality in educational opportunity

A major unknown in need of further research concerns the
extent to which the observed inequalities in student geog-
raphy outcomes can be explained by inequalities in educa-
tional opportunity. We feel the most productive path
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forward is to frame research into this issue using the con-
cept of opportunity to learn (OTL), which emerged several
decades ago from large-scale assessment studies administered
by the International Association for the Evaluation of
Educational Achievement (IEA) (Schmidt, Zoido, and Cogan
2013). OTL has been defined by some researchers as the
notion that “the time a student spends learning something is
related to what the student learns” (Schmidt, Zoido, and
Cogan 2013, 10). Beyond time, conceptions of OTL consid-
ers relationships between student achievement and curricu-
lum coverage and exposure (e.g., Schmidt and Maier 2009),
teacher expertise and beliefs (e.g., Bl€omeke et al. 2014), and
instructional delivery (e.g., Stevens 1996; Tarr et al. 2006).

Addressing disparities in OTL has become a driver of
educational reform and policy developments in recent deca-
des (Schmidt, Burroughs, Zoido and Houang 2015;
McDonnell, 1995). The next phase of our NAEP Geography
research will incorporate contextual OTL variables into the
current two-level predictive model to investigate the extent
that student achievement varies systematically with OTL-
related factors. We anticipate this future research will
advance the field’s understanding of the extent that oppor-
tunity to learn variables account for national gaps and
trends in geography achievement since 1994. As a byprod-
uct, this future work will also reveal the extent to which
achievement gaps and contextual effects remain after con-
trolling for OTL variables.

Conclusion

Schooling is commonly viewed as a great equalizer – a
means available to anyone to “acquire the requisite know-
ledge to escape and achieve a better position in society eco-
nomically, through better employment, as well as politically
or socially as a well-equipped and informed citizen”
(Schmidt, Zoido, and Cogan 2013). Our initial statistical
analysis of NAEP Geography makes it clear that all is not
equal in U.S. geography education. The coefficients esti-
mated in our study are indicators of inequality in student
outcomes, with weak geography knowledge acquisition per-
sisting over a quarter century to the primary detriment of
young people who are female, Black, Hispanic, or living in
less privileged social and economic circumstances.

Our research findings come at a time when teachers are
facing new professional demands associated with contem-
porary education policy and an increasingly diverse K-12
student body. According to a recent National Academies
report (National Academies of Sciences, Engineering, and
Medicine 2020), teachers are increasingly expected to have
deep subject matter expertise; prepare students for the work-
force by engaging them in authentic applications of content
to solve problems; practice culturally responsive pedagogy by
accounting for student diversity and the experiences students
bring to school; and enact curriculum goals set in state and
district-level learning and content standards. Geographers are
accordingly taking steps toward supporting geography teach-
ers in these ways, such as through research-practice partner-
ships in culturally diverse school and university environments

(Dony et al. 2019; Solem et al. 2021) and curriculum
approaches tailored to student geographies and aspirations
(Larsen et al. 2021; Schlemper et al. 2018).

As geography education researchers begin the quest to
identify the root causes of inequality in student outcomes,
they will do so at a time of massive global changes to
Earth’s climate, ecosystems, and land-use. These changes are
so widespread that many scientists argue we are now living
in a new ‘human epoch’ – the Anthropocene (Lewis and
Maslin 2015). Beyond the climate crisis are myriad other
indicators of a rapidly changing planet: the contemporary
and connected challenges implied by the ‘age of acceler-
ation’, including the ‘new space race’ generating enormous
volumes of spatial data and greater varieties of digital map-
ping and geospatial technologies (Baiocchi and Welser 2015;
Downs 2016); globalization and the information society in
the digital age; and the rise of an ‘impulse society’ associated
with fast capitalism (Walkington et al. 2018).

The NAEP program is the nation’s only large-scale assess-
ment study that measures the geography that geographers
believe students should know and be able to do. NAEP
Geography data are and will likely remain the best available
source to determine the extent that young people are acquir-
ing knowledge to become citizens capable of applying geog-
raphy to address complex social and environmental problems.
The global changes associated with the Anthropocene are fun-
damentally geographical in nature and have become part of
young people’s lives everywhere, underscoring the imperative
of providing equitable access to a geography education of the
highest epistemic quality.

Notes

1. In 1994 the books in home variable was binary >25 books
(comparison category <25 books). Beginning in 2001 the
books in home variable became ordinal. 1994 and 2001 the
urbanicity variables were mid-sized city, large town, small
town, and rural (comparison category¼ large city). Beginning
in 2010 the urbanicity variables were suburban, town, and
rural (comparison category¼ city).

2. NAEP classifies students as “free or reduced-price lunch N/
A” in two cases: (1) school records were not available, or (2)
the school did not participate in the National School Lunch
program. Increased accuracy in school reporting has reduced
the percentage of students classified in this group since 1994.

3. Statistical significance was observed in the negligible missing
data model.
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