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Task requirements change;
generally service jobs: hair
stylist, home healthcare aide

Usually sales
and office work

What’s a
dark factory?
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Engel, Claessens, & Finch, 2013. Teaching Students what they already know? The (mis)alignment between mathematics 
instructional content and student knowledge in kindergarten. Educational Evaluation and Policy Analysis, 35, 157-178.



12.7 days per month 
already have mastered 

Engel, Claessens, & Finch, 2013. Teaching Students what they already know? The (mis)alignment between mathematics 
instructional content and student knowledge in kindergarten. Educational Evaluation and Policy Analysis, 35, 157-178.



ELA Math

Grade WI CA TX WI CA TX

3 34% 23% 20% 26% 19% 16%

4 39% 29% 25% 26% 18% 29%

5 44% 34% 30% 31% 22% 34%

6 49% 34% 24% 36% 27% 32%

7 47% 38% 30% 37% 28% 33%

Percent of Students Scoring Above Grade Level
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More than 300,000 4th grade students demonstrate 
above grade-level performance in only these three 
states.



If only 20%-25% 
10-12 million 

students 

















http://cepa.uconn.edu/mindthegap
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• 262 Draw a conclusion about the relationship between volume and 
temperature based on data

• 262 Anticipate effects of a design decision based on the 
interdependence of organisms 

• 224 ADVANCED --------------------------------------------------------------------
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HOW DO EXCELLENCE GAPS 
CHANGE AS KIDS MOVE THROUGH 
SCHOOL?

Karen E. Rambo-Hernandez 
West Virginia University 
Scott J. Peters
University of Wisconsin- Whitewater 
Jonathan A. Plucker 
Johns Hopkins University 

Manuscript under review, presented at NAGC 2017, Charlotte, NC



THE RESEARCH QUESTIONS
• What trends in excellence gaps exist in math and reading 

over the academic school year and over the summer? 
• What school level variables explain initial differences and 

changes in the excellence gaps in mathematics during 
the school year and over the summer? 



THE DEPENDENT VARIABLE
• The difference between the 90th percentile mean 

scores of non-underrepresented (White and 
Asian) and underrepresented minority students 
(Black and Hispanic) 
Difference= Score Non-URMti_90th - Score URMti_90th 



RESULTS: GAPS IN READING AND 
MATHEMATICS 
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RESULTS: ACHIEVEMENT IN READING OVER 
TIME

195

200

205

210

215

220

225

230

235

0 4 8 12 16 20 24 28 32

URM Non-URM

Third Grade         Summer     Fourth Grade             Summer         Fifth Grade 



195

205

215

225

235

245

255

0 4 8 12 16 20 24 28 32

URM at Average Achieving School Non-URM at Average Achieving School

Results: Group and School Average Achievement - Math

Third Grade                     Summer                          Fourth Grade                     Summer                      Fifth Grade 



195

205

215

225

235

245

255

0 4 8 12 16 20 24 28 32

URM at High Achieving School URM at Average Achieving School URM at Low Achieving School

Non-URM at High Achieving School Non-URM at Average Achieving School Non-URM at Low Achieving School

Results: Group and School Average Achievement - Math

Third Grade                     Summer                          Fourth Grade                     Summer                      Fifth Grade 



CONCLUSIONS
• Reading gaps are relatively stable over the 

elementary grades
– Pick up again in grade 5. Trend? 

• Math gaps grow as kids move through 
school, specifically during the school year



IMPLICATIONS
• In reading, schools don’t appear to be causing the 

national trend in widening excellence gaps
– Time in school, school-level poverty, demographics, 

etc. aren’t predictive of change in slope
– The lack of change in gaps is inconsistent with prior 

research 
• In mathematics, the widening of gaps was evident as 

students moved through elementary school 
– Consistent with prior research



IMPLICATIONS
Other possible explanations for discrepant results from 
our study and previous research in reading:
1. Other studies did not follow cohorts but looked at 

specific grades across time 
2. Differences in initial intercept have been growing 

over time 
3. Gaps only grow later in school (>5th grade)

– Unlikely given prior findings by Plucker and 
colleagues (2010; 2013)
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Source: UVA Weldon Cooper Center for Public Service, https://demographics.virginia.edu/DotMap/index.html





Frontloading Matters!
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