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Abstract: This study examined data from the 2013 NAEP eighth grade mathematics assessment.  

This correlational analysis related to classroom assessment practices, from the teacher survey, 

with students’ mathematics achievement.  Multiple regression analyses were also conducted to 

examine the relationship between the frequency of use various assessment strategies and student 

mathematics achievement. The results showed that Hispanic students’ mathematics performance 

was at a lower level than non-Hispanic (White) students.  Items related to formative assessment 

strategies were correlated with achievement.  There was a negative relationship found when 

discussing current performance level of students.  Both groups of students had lower mean 

composite scores as the reported frequency of use increased.  In addition, a negative relationship 

was found when teachers reported assessing students by adjusting teaching strategies to meet the 

needs of students and achievement.  The findings suggest that formative assessment strategies have 

a negative relationship with the Nation’s eighth grade mathematics students. 
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There are many views that suggest that the use of assessment strategies impact student 
achievement.  The National Council of Supervisors of Mathematics (2014) and the National 
Council of Teachers of Mathematics (2014) have issued position papers affirming the use of 
assessment including formative assessment.  Yet, there have been few studies that examine the 
impact of assessment strategies on middle school students’ mathematics achievement.  Erasmus 
(2014) developed an overall assessment system for second language learners, which involved 
cognitive facets, affective facets and screening tests, but no examination of a particular strategy on 
mathematics achievement.  William, Lee, Harrison, & and Black (2004) studied the impact of 
teachers developing assessment strategies on student achievement on accountability tests.   

The purpose of this study was to examine the relationship between various assessment strategies 
and Hispanic and White eighth grade mathematics achievement on the 2013 National Assessment 
of Education Progress (NAEP) test.  The research questions were: What is the difference between 
Hispanic and White students’ achievement on the eighth grade NAEP mathematics exam?  What 
is the relationship between assessment practices and performance of Hispanic and White students 
on the eighth grade NAEP mathematics exam? What is the relationship between formative 
assessment strategies and performance of Hispanic students and White students on the eighth grade 
NAEP mathematics exam? 

REVIEW OF RELATED LITERATURE 

Hispanic Education 

 The educational attainment of United States Hispanics has been changing over the last 
several years (Krogstad, 2016).  This is reflected in a growing number of Hispanics’ students in 
the nations’ K-12 Schools.  In 2014, it was projected that the public schools in the United States 
would be majority-minority, with a large percentage being Hispanic (Krogstad & Fry, 2014).  
Since 1997, the number of Hispanic students has almost doubled to 12.9 million in 2014 According 
to Krogstad & Fry, most of the growth is due to U.S. born Hispanics.   

 As noted, the portion of the U.S. Hispanic population is increasing over time. A substantial 
proportion of this growing Hispanic student population in grades 4 and 8 are English language 
learners with 37 percent and 21 percent respectively (Hemphill & Vanneman, 2011).  Both the 
growing population of Hispanic students and the larger portion that are English language learners 
contribute to the achievement gap between Hispanic and White fourth and eighth graders 
(Hemphill & Vanneman, 2011).  The National Center for Education Statistics (NCES) [2015] 
defines an achievement gap as “when one group of students such as, students grouped by 
race/ethnicity, or gender outperforms another group, and the difference in average scores for the 
two groups is statistically significant.”  Closing an achievement gap can be a challenge especially 
the one between Hispanic and White students, even though Hispanic students’ average scores have 
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increased across the assessment years, White students had higher scores across all assessments 
(Hemphill & Vanneman, 2011). 

 The National Assessment of Educational Progress (NAEP) mathematics exam was first 
administered to both Hispanic and White public school students in 1990. Hemphill and Fry’s 
(2011) report indicated that on the 2009 NAEP mathematics exam, the scores for both Hispanic 
and White students in grades 4 and 8 were higher than in 1990. However, from 1990 to 2009, the 
achievement gap between Hispanic and White students did not change significantly at either grade 
four or eight. Scores for Hispanic and White fourth-graders remained unchanged from 2007 to 
2009, and the gap persisted at 21 points. For eighth-graders, scores increased for both Hispanic 
and White students from 2007 to 2009, but the gap remained at 26 points, and it was not 
significantly different from the gap in 1990 or 2007 (Hemphill & Vanneman).  

 The achievement gap between Hispanic and White students seems to be persistent with 
little change. Moreover, it is essential to be concerned with Hispanic student achievement in 
relation to future high school mathematics course taking and in science, technology, engineering, 
and mathematics (STEM).  Hispanic students are underrepresented among students who complete 
a four-year degree in science, technology, engineering and mathematics (Borman,, et al., 2017; 
National Center for Education Statistics, 2016).  The more advanced high school courses that are 
taken the greater the likelihood that students will enroll in college and complete a degree (Hinojosa, 
Rapaport, Jaciw, LiCalsi, & Zacamy, 2016).    

Without an adequate foundation in mathematics and by not having access to advanced courses, 
Hispanic students may be at a disadvantage when seeking STEM related career opportunities 
(Garland & Rapport, 2018).  In 2009 Hispanic employees accounted for 14 percent of the U.S. 
workforce but held only 6 percent of STEM jobs (Beede et al., 2011). Garland & Rapport (2018) 
conducted a study in Texas, a state where 51 percent of its students are Hispanic, found that White 
students completed a slightly greater number of advanced STEM courses.  In addition, a greater 
difference by race/ethnicity was found for the percentage of students who completed three or more 
advanced STEM courses. They found that among high ability grade 8 students, approximately 52 
percent of White students completed three or more advanced mathematics courses during high 
school compared with 41 percent of Hispanic students. This observation suggests that there is a 
need to examine mathematical instructional practices that offer the best chance for promoting 
student achievement and thus advanced course taking in STEM fields (Garland & Rapport). 

 

Feedback as Formative Assessment 

It is widely believed that formative assessment enlightens students on their strengths and 
weaknesses (Phelan, Choi, Vendlinski, Baker, & Herman, 2011).  Also, it is suggested that 
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formative assessment fosters large learning gains, especially for low-achieving students (William, 
Lee, Harrison, & Black, 2004).   Controversy exists regarding this issue.  In recent meta-analyses 
that analyzed the impact of formative assessment on student achievement Kingston & Nash (2011) 
concluded that the use of formative assessment produces a 0.2 median effect size.  In response, 
Briggs, Ruiz-Primo, Furtak, Shepard and Yin (2012) questioned the methodology of the Kingston 
and Nash study in four areas:  (a) its approach, (b) inclusion criteria, (c) biased effect sizes, and 
(d) the relationship between effect sizes and the magnitude of the outcomes.  They concluded that 
the effect size reported by Kingston and Nash is not accurate.  Kingston and Nash’s finding 
suggested that the use of formative assessment strategies may not have as great an impact as 
indicated by others reporting an effect size ranging from 0.4 to 0.7 (McMillan, Venable & Varier, 
2013). Apparently, the promise of formative assessment indicated by some studies may be difficult 
to fulfill (Phelan et al., 2013).   

Formative assessment researchers have widened their scope by examining teacher professional 
development (Wylie & Lyon, 2015) and special populations.  For example, a study conducted by 
Shayyan, Thurlow, and Liu (2008) on English Language Learners with disabilities attempted to 
determine effective instructional strategies.  They identified 10 strategies upon examination of the 
literature.  Two strategies in particular relate to formative assessment of students:  (1) provide 
feedback that is adapted to the learner’s level of language proficiency, and (2) conduct on-going 
assessment of the effectiveness of instruction. Similarly, students in their study weighted as a 
highly important instructional strategy the use of random, recurrent assessment.  In contrast, 
educators in the same survey rated highly important the assessment strategy of having students 
think aloud. These strategies are appropriate for all students. Hudson (2015) suggested that 
assessment should be on going, dynamic and provide feedback to students.   

Furthermore, feedback has also become an area for formative assessment research, which is 
regarded as an essential component of formative assessment (Hattie & Timperley, 2007; Hattie, 
2009).  Havnes, Smith, Dysthe, and Ludvigsen (2012) noted that positive effects from the use of 
feedback do not always occur.  They cited a 1996 study by Kluger and DeNisi who found that 
more than one third of the effects indicated negative impact of feedback on learning. However, 
Havnes et al contended that in order for feedback to be formative, there is an assumption that the 
feedback should be provided in a manner that actively engages the learner with the feedback.   This 
suggests that the learner plays a role in how feedback is used and interpreted (Sadler, 2010).  
Havnes et al examined perceptions of feedback practices of teachers, and how the feedback is used 
by teachers and students using surveys and focus groups.  Their findings suggested that feedback 
practice is subject related, different content areas have different methods and purposes for 
feedback, and that weak students are not able to use feedback provided by the teachers. Their other 
findings suggested that practices related to assessment were found to focus on corrections and 
grading and that communication about learning processes between the teachers and the students 
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was viewed as formative assessment.  They identified four classroom situations that have potential 
to be rich in feedback opportunities:  working through a test or assignment when corrected and 
returned to students, student presentations of group projects, group-work, and discussions between 
the teacher and the student.  Feedback is an integral aspect of the classroom, but the era of 
accountability has affected assessment practices. 

 

Toward Formative Assessment 

 Accountability has emphasized the use of standardized tests often in the form of multiple-
choice items for use in high-stakes testing (Kantrov, 2000).  Teachers use multiple-choice and 
similar tests in the classroom (Kantrov, 2000).  Assessment is considered any systematic procedure 
for collecting information that can be used to make inferences about students (American Education 
Research Association, et al, 1999).  High-stakes test results are often used to make decisions such 
as whether or not a student graduates.   Important decisions should not be based on a single test or 
other assessment procedures (Reynolds, Livingston, & Willson, 2009).  Assessment is a tool that 
provides evidence and feedback concerning what students know, a way to communicate the value 
of knowing important concepts, and determining program effectiveness. Problems persist with the 
current accountability system (Koretz, 2008).  Recognizing these limitations and current 
assumptions about learning and knowing has led to tensions with newer learning and assessment 
paradigms (e.g., Hickey & Anderson, 2007; Shepard, 2008; Stiggins, 2002) which have motivated 
educational researchers to rethink the role of assessment to one where it supports and documents 
classroom learning. 

Assessment of students’ capabilities in mathematics begins in the classroom with the teacher.  
Moreover, assessment as a broad, general term evolves into formative assessment when teachers 
and students conduct activities that provide information to be used as feedback to modify teaching 
and learning activities in order to best meet their needs (Black & William, 1998; Havnes, Smith, 
Dysthe, & Ludvigsen, 2012).   The importance of assessment within the classroom is being 
recognized, and there is a shift from the ‘testing culture’ to an ‘assessment culture’ (Filsecker & 
Kerres, 2012).  Shepard (2000) saw the shift emerging as part of the learning process rather than 
external tests administered at the end of curricular units.  Consequently, the assessment paradigm 
has moved toward classroom assessment, which is characterized as constructivist and learner 
centered (Filsecker & Kerres, 2012). 

A working group called Demos (2004) examined the issue of learning.  The group contended that 
those teachers who constantly monitor their students, as they set about learning and reflect on 
actions that do not go as expected, were the better teachers.  This is otherwise known as assessment 
for learning that results in an assessment-centered design for a learning environment (Demos, 
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2004).  This points to the notion that formative assessment is a process that occurs in the moment-
to-moment interactions between the teacher and students (Filsecker & Kerres, 2012).   

Assessment in the Mathematics Classroom 

The National Council of Teachers of Mathematics [NCTM] (2014) listed assessment as one of six 
principles to ensure success for all students, and it was suggested that assessment should support 
the learning of important mathematics and furnish useful information to both teachers and students. 
Assessment within an excellent mathematics program ensures that assessment is an integral aspect 
of instruction providing evidence of what students know about important mathematics content, 
and includes a variety of data sources from which important decisions can be made concerning 
students, instruction, and the program (NCTM, 2014).  Likewise, Hudson (2015) and Fennel, 
Swartz, McCord, Kobett, and Wray (2015) contended that formative assessment should be on 
going, dynamic, and provide detailed and useful feedback.  Formative assessment has taken on a 
more important role in providing this information, and it is viewed as a way to bring about changes 
in the classroom (Black & William, 2009).  It is defined as the extent that actions are taken in the 
classroom to elicit evidence of student achievement, interpretation of the evidence used by 
teachers, learners, or their peers to make decisions about the next steps in instruction that would 
be better founded if the evidence had not been used to make such decisions (Black & William).  
More succinctly, formative assessment is to inform instruction and provide feedback to students 
on their learning (Filsecker & Kerres, 2012; & Keeley & Tobey, 2011).   

Wylie & Lyon (2015) disaggregated Leahy, Lyon, Thompson, and William’s (2005) definition of 
formative assessment and identified strategies that support the use of assessment by teachers that 
include clarifying and sharing learning intentions and criteria for success, orchestrating effective 
discussions, questions, and learning tasks, and providing feedback.   Wylie and Lyon (2015) 
conducted a professional development program, for 200 mathematics and science teachers, in an 
attempt to evaluate how they implemented the strategies in their classrooms.  The program had an 
introductory two-day workshop for teachers, a follow-up two-day workshop for teacher leaders, 
and monthly learning community meetings for two years.  Participants were asked to complete on-
line surveys, supply a daily log indicating which of the 74 assessment strategies where used, and 
a reflection of implementing one technique with a detailed description of its implementation.  
Wylie and Lyon (2015) found that the teachers reported a similar frequency of communicating 
expectations, the use of classroom questions, and tasks prior to the training and two years after the 
training occurred. The study revealed a change in their teachers’ questioning strategies from 
calling on students with hands raised to a more random approach.  There were positive changes in 
how teachers issued feedback, from commenting only without a grade to mastery grading, the 
expectation that work will be revised based upon feedback until it reaches an acceptable standard.  
However, on the reflection piece, they noted that the teachers reported communicating learning 
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expectations more often than criteria for success and an increased use of collecting student 
evidence of learning. This study examined the frequency of use of formative assessment strategies 
following a professional development program. A weakness in the study is that student 
achievement was not examined relative to the frequency of use of the five strategies.  Mathematics 
teachers often use performance-based, embedded assessments such as problem sets, writing in 
journals, providing immediate or delayed feedback from the use of summative tests, and 
questioning (Keely & Tobey, 2011).   Consequently, the teacher in an assessment-centered 
classroom must continuously note how to meet the learning needs of students and build a bridge 
between their initial ideas and mathematics instructional goals (Keely & Tobey; William, 2011). 

 The above discussion centers on describing assessment and formative assessment.  Good 
(2011) contended that formative assessment has long been described as a type of assessment, and 
believes that it is a process; at issue is the timing regardless of the quality of item or its connection 
to instruction.   An example was provided to assess student understanding of the order of 
operations:  32 + 2 x 4 which can be used as either a summative, if administered at the end of a 
unit or formative item if used to identify misconceptions during instruction (Good, 2011).  So, 
assessment items, tasks, or activities like mathematics exercises may be considered formative or 
summative depending on how they are used.   

In the current study, the term assessment is being used to encompass formative assessment 
strategies.  In summary, Dunn & Mulvenon (2009) concluded that there have been few studies that 
have examined the impact of assessment strategies on student achievement.  There have been some 
studies such as Black and William’s (1998) study concluding that formative assessment does 
improve learning.  Others such as Bennett (2011), Filsecker & Kerres, (2012), and Kingston and 
Nash (2011) have addressed generally, the degree to which formative assessment affects 
achievement (McMillan, Venable & Varier, 2013).  The meta-analysis conducted by Kingston and 
Nash investigated the relationship and found a median effect size of 0.20, which is lower than the 
range cited often of 0.4 to 0.7  (McMillan et al., 2013).  McMillan et al critiqued Kingston and 
Nash’s study on three grounds:  (1) the quality of the studies used, (2) selection criteria for the 
studies used in the meta-analysis, and (3) and the nature of the formative assessment strategies 
used.  Others have examined the impact of professional development such as, Wylie & Lyon 
(2015) who examined the fidelity of the implementation of a professional development program 
for mathematics and science teachers in formative assessment and found that the use of feedback, 
and its quality improved as a result training in formative assessment strategies.  Phelan et al. (2011) 
conducted a randomized study that examined the implementation of sixth grade formative 
assessment tasks in various mathematics domains.  They found that, overall, the treatment students 
did not outperform control students, and the students who scored higher on the pretest benefited 
more from the intervention compared to students who scored lower on the pretest.  This result 
means that higher performing students benefited the most from implementing formative 
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assessments.   The intervention did not help lower performing students develop greater 
understanding of the mathematics concepts.  Given that the Phelan et al. study is an example of 
determining the impact of formative assessment on student mathematics understanding; there are 
relatively few studies that have examined the relationship between formative assessment strategies 
and middle school mathematics students’ achievement.  The current study aimed to determine the 
relationship between formative assessment strategies and student achievement. 

 

METHODS AND PROCEDURES 

Instrument 

The 2013 NAEP National Public School database was the data source for the analysis.  The sample 
consisted of eighth grade students.  Teachers of students who were administered the assessment 
were asked to complete a questionnaire. The survey contains items related to classroom instruction 
and practices.  The independent variables were selected from the teacher reported data regarding 
the modes of instruction/classroom activities, in particular those that were considered assessment 
strategies and/or formative assessment techniques.  These included:  Approximately how much 
mathematics homework do you assign to students in your mathematics class each day? The 
responses for this item were None, Less Than an Hour, About 1 hour, About 2 – 3 hours, and More 
Than 3 hours.  Teachers were to respond to items by describing the frequency of use for particular 
strategies, such as: 

 Assess math students by discussing current performance level,  

 Assess math students by adjusting teaching strategies to meet needs,  

 Assess math students by discussing progress toward goals,  

 Assess math students by setting goals for specific progress,  

 Assess math with individual or group projects,  

 Assess math with multiple-choice tests,  

 Assess math with problem sets,  

 Assess math with short or long written responses.  

For these items the response choices are (1) Never or Hardly Ever, (2) A Few Times a Year, (3)  
Once or Twice a Month, (4)  Once or Twice a Week, (5)  Every Day or Almost Every Day.  The 
response options were different for the item, “Amount of math homework assigned per day.”  They 
were (1) None, (2) Less than One Hour, (3) About One Hour, (4) About two to three Hours, (4)  
More than Three Hours. Significance tests and Multiple regression analyses were conducted using 
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the questionnaire items as independent variables and the Composite Mathematics Plausible Value 
Score as the dependent variable.  The analysis focused on Hispanic and White student ethnic 
groups.  

NAEP Sampling Procedures 

NAEP (2011) uses complex sampling procedures to limit the error and bias in sampling.  Students 
were randomly selected from schools.  Sampling strata for schools are developed from groups like 
school, Region, Urbanicity, Minority composition and Enrollment. The schools are sampled with 
probability proportional to size of enrollment.  It is noted that each stratum can have a different 
sampling rate.  Sampling weights are then computed to counter-act the unequal probabilities of 
selection and ensure unbiased estimates for the Nation.  In order to account for unequal 
probabilities of selection, sampling weights were used in the analysis.  Variance estimates related 
to the Clusters are combined to account for cluster dependencies from separate estimates from 
within clusters. Jacknife procedures are used to handle clustering to create replicate weights.  
Taylor series is used to obtain an approximation to some nonlinear estimating function that is 
applied to the Primary Sampling Unit with the stratum; thus creating a final weight, Strata, and 
cluster identifiers to combine estimates of means and variances within each cluster.  Plausible 
values are created and used in the analysis of scores. 

Results 

 The overall performance of the nation’s middle school Hispanic students was lower than 
White students and statistically significant by 23.5 points. Table 1 below presents the mean 
Composite Scores for items identified as formative feedback techniques.  Hispanic students scored 
lower than White students in each category.  It appears that for Hispanic students, when discussing 
progress toward goals every day or almost every day, the scores were on average 34.6 points lower 
than not at all in comparison to White students.  White students had nearly 9 points higher when 
their progress was discussed nearly each day compared to not at all.  These were statistically 
significant results.  

 When setting goals, those teachers who reported Never or Hardly Ever, Hispanic students 
scored statistically significantly lower than White students 275 and 298 respectively.  There were 
decreases in the means for each category and for each ethnic group.  For Hispanic students, their 
mean was 263 when teachers reported discussing progress nearly each day, a 12-point difference 
from the category Never to the category Hardly Ever. For White students, the result is similar but 
with a drop of 8 points. 

 The pattern continues for assessing math students by discussing their current performance 
level.  Both groups had higher means for the Never or Hardly Ever category and the mean 
performance tended to decrease within each of the subsequent categories.  For Hispanic students 
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the means fell from 274 in Never to Hardly Ever to 269 in Everyday or Almost Everyday, and for 
White students the means ranged from 301 to 290 in the same category.  The differences in 
performance when teachers reported assessing math students by adjusting teaching strategies to 
meet needs were less pronounced.  In other words, the drop in scores from Never or Hardly Ever 
to Everyday or Almost Everyday was smaller.  However, Hispanic students still performed at a 
lower level than White Students.  The difference was 6 points for Hispanic students and 5 points 
for White students.  

 

 

Table 1 

Mean Mathematics Composite Scores and Standard Errors for Items Related to Feedback 

Item Never or 
Hardly 
Ever 

Few Times a 
Year 

Once or Twice 
a month 

Once or 
Twice a 
Week 

Everyday or 
almost Everyday 

Assess math students by 
discussing progress toward 
goals. 

Hispanic   
274 (1.6) 

White    
299 (0.6) 

Hispanic     
273 (1.6) 

White          
296 (0.6) 

Hispanic       
274 (0.9) 

White           
294 (0.4) 

Hispanic     
271 (0.8) 

White     290 
(0.5) 

Hispanic   264 
(3.1) 

White    290 
(1.7) 

Assess math students by 
setting goals for specific 
progress. 

Hispanic    
275 (1.9) 

White    
298 (0.6) 

Hispanic     
273 (0.7) 

White          
296 (0.64 

Hispanic       
274 (0.7) 

White           
294 (0.5) 

Hispanic    
270 (1.3) 

White      
291 (0.8) 

Hispanic   263 
(3.1) 

White     290 
(1.4) 

Assess math students by 
discussing current 
performance level. 

 

Hispanic    
274 (4.6) 

White    
301 (1.8) 

Hispanic     
273 (1.0) 

White          
297 (0.4) 

Hispanic       
272 (0.7) 

White           
295 (0.4) 

Hispanic    
270 (0.9) 

White     293 
(0.5) 

Hispanic   269 
(1.8) 

White    290 
(1.0) 

Assess math students by 
adjusting teaching strategies 
to meet needs. 

Hispanic   
276 (2.9) 

White    
299 (1.1) 

Hispanic     
273 (1.2) 

White          
296 (0.7) 

Hispanic       
272 (0.8) 

White           
296 (0.6) 

Hispanic   
272 (0.7) 

White     292 
(0.5) 

Hispanic   270 
(1.0) 

White    294 
(0.5) 

 

 Table 2 presents Mean Composite Scores for items that may or may not be formative 
assessment depending upon the timing. However, these are considered by the researcher to be 
assessment strategies that include performance and objective tasks.  The achievement gap persists 
for these items.  For Hispanic students, the gap between when teachers reported assessing math 
with individual or group projects was smaller than for White students, with 4 points and 9 points 
respectively.  Hispanic students had a higher mean of 274 than any other category when teachers 
reported doing this One to Two times per year.  The result was similar for White students.  Students 
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whose teachers reported rarely using multiple-choice tests one to two times per year to assess them 
had higher achievement, 299 for White students and 276 for Hispanic students.  Teachers who 
reported using multiple choice tests one to 2 times per week had students with lower scores 
compared to Never or Hardly Ever using multiple-choice tests. The use of problem sets was found 
not to show significant differences between the frequencies of use.   

 Hispanic students whose teachers who reported using short or long written responses for 
assessing math had similar scores in each of the frequency categories ranging from 270 

 for Never or Hardly Ever to 272 for 1 to 2 times a Month and 1 to 2 times a week.    White students 
had a similar pattern going from 292 to 295 at 1 to 2 times a year.   

Table 2 

Mean Mathematics Composite Scores and Standard Errors for Items Related to Assessment 
Activities 

Item Never or 
hardly ever 

1 to 2 times a 
Year 

1 to 2 times 
a Month 

1 to 2 times a 
Week 

Assess math with individual 
or group projects. 

Hispanic   
270 (1.0) 

White          
295 (0.6) 

Hispanic    
274 (0.7) 

White          
296 (0.4) 

Hispanic    
270 (1.0) 

White      
294 (0.6) 

Hispanic        
266 (2.6) 

White             
286 (1.8) 

Assess math with multiple-
choice tests. 

Hispanic   
272 (1.4) 

White         
298 (0.6) 

Hispanic    
276 (1.4) 

White           
299 (0.5) 

Hispanic    
271 (0.6) 

White      
293 (0.4) 

Hispanic       
269 (1.3) 

White     
289(1.0) 

Assess math with problem 
sets. 

Hispanic   
272 (2.3) 

White         
295 (1.4) 

Hispanic    
270 (2.5) 

White          
295 (1.5) 

Hispanic    
270 (0.8) 

White      
295 (0.5) 

Hispanic        
273 (0.6) 

White             
295 (0.3) 

Assess math with short or 

long written responses. 

Hispanic    

270 (1.9) 

White         

292 (1.1) 

Hispanic    

271 (1.1) 

White          

295 (0.8) 

Hispanic    

272 (0.7) 

White      

296 (0.4) 

Hispanic        

272 (0.7) 

White             

295 (0.5) 

 

 Table 3 presents the results for the use of homework.  This was selected because 
traditionally homework can be used as a form of assessment, whether summative or formative.  
The results are similar in relation to the achievement gap.  However, in the category About One 
Hour of Homework, the mean scores were greater than the other categories regardless of ethnicity.  
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For Hispanic students the mean was 275 and for White students the mean was 301.  Compare these 
scores to the scores whose teachers reported ‘None,’ 260 and 273 for Hispanic and White students 
respectively. 

Table 3 

Mean Mathematics Composite Scores and Standard Errors for Frequency of Homework 

Item None Less than One 

Hour 

About One 

Hour 

About 2 to 

3 Hours 

More than 

3 Hours 

Amount of math homework 

assigned per day. 

Hispanic  

260 (3.1) 

White    

273 (1.6) 

Hispanic     

271 (0.4) 

White          

295 (0.3) 

Hispanic     

275 (1.2) 

White           

301 (0.7) 

Hispanic    

271 (6.7) 

White    

292 (2.8) 

Hispanic   

270 (9.2) 

White     

missing 

 

Table 4 presents the multiple regression results for each of the items from the teacher survey related 
to assessment as selected by the researcher.  There was a negative association between adjusting 
instruction to meet the needs of students and student achievement; the greater the reported 
frequency, the lower the achievement of students whose teachers were administered the survey.  A 
negative relationship was found for assessing math students by setting goals, discussing current 
performance level, and discussing progress toward learning goals with student achievement.  It 
appears, taken as a whole, the strategies that may be considered formative assessment strategies 
such as those that provide feedback to students have a negative relationship with achievement in 
mathematics.  

 Assessing students with individual or group projects was found to have a positive 
relationship with achievement when the use is 1 to 2 times a year.  There is a negative relationship 
for the use of projects beginning at one to two times a month with a regression coefficient of -1.01 
and -7.10 for 1 to two times a week.  A similar result occurred for the use of multiple-choice tests.  
When teachers reported using them once or twice a year there was a positive relationship with 
achievement, but negatively associated with achievement at the frequency of one to two times a 
month and one to two times a week. Assessing math with short or long written responses at least 
one or two times a month was positively related to achievement, where there was a regression 
coefficient of 2.76, and suggested that students whose teachers reported providing this opportunity 
scored nearly three points higher when compared to students whose teachers reported Never or 
Hardly Ever requiring long or short written responses. 
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Table 4 

Multiple Regression Analyses for Teacher Survey Formative Assessment Items Related to Student 
Achievement 

Comparison code: Never or 
Hardly Ever 

Intercept Regression 
Coefficients 

S. E. of 
Regression 
Coefficients 

P-Value R-Squared 

Assess math students by 
adjusting teaching strategies to 
meet needs. 

 

 

299.84 

  

 

0.141 

A few times a year  -3.15 1.35 0.023  

Once or twice a month  -4.32 1.29 0.001  

Once or twice a week  -6.90 1.28 < 0.001  

Every day or almost every day  -6.62 1.36 < 0.001  

Assess math students by setting 
goals for specific progress. 

 

298.33 
 

 

0.412 

A few times a year  -2.25 0.83 0.008  

Once or twice a month  -4.93 0.97 < 0.001  

Once or twice a week  -6.61 1.14 < 0.001  

Every day or almost every day  -9.89 1.82 < 0.001  

Assess math students by 
discussing current performance 
level. 

 

 

299.85 

 

 

 

0.140 

A few times a year  -3.15 1.97 0.11  

Once or twice a month  -4.88 1.97 0.02  

Once or twice a week  -7.17 2.06 0.001  

Every day or almost every day  -9.12 2.07 <0.001  

Assess math students by 
discussing progress toward 
goals. 

 

 

298.07 

 

 

 

0.412 

A few times a year  -1.96 0.83 0.021  

Once or twice a month  -4.57 0.88 <0.001  

Once or twice a week  -7.03 1.05 <0.001  

Every day or almost every day  -9.74 1.78 <0.001  
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Assess math with individual or 
group projects. 

 

294.41 
 

 

0.139 

1-2 times a year  1.79 0.63 0.006  

1-2 times a month  -1.01 0.76 0.192  

1-2 times a week  -7.10 1.51 <0.001  

Assess math with multiple-
choice tests. 

 

296.38 
 

 

0.143 

1-2 times a year  2.21 0.80 0.007  

1-2 times a month  -3.00 0.72 <0.001  

1-2 times a week  -6.51 0.95 <0.001  

Assess math with problem sets. 294.55  0.138 

1-2 times a year  1.11 2.15 0.52  

1-2 times a month  -0.30 1.39 -0.21  

1-2 times a week  0.62 1.27 0.49  

Assess math with short or long 
written responses. 

 

292.82 
 

 

0.138 

1-2 times a year  1.40 1.32 0.297  

1-2 times a month  2.76 1.10 0.014  

1-2 times a week  1.93 1.20 0.113  

Amount of math homework 
assigned per day. (contrast: 
None) 

 

 

276.95 

 

 

 

0.416 

Less than 1 hour  18.03 1.62 <0.001  

About an hour  21.70 1.65 <0.001  

About 2 – 3 hours  18.33 4.35 <0.001  

More than 3 hours  16.21 5.53 <0.001  

 

Summary of Results 

 The mathematics achievement of Hispanic students was statistically significantly lower 
than the performance of White students for each of the selected formative assessment items, and 
in overall performance.  Recall that NAEP collects teacher survey data from students who were 
selected to take the assessment.  Multiple regression analyses were conducted, using the frequency, 
‘Never or Hardly Ever,’ as a comparison for each of the above items.   
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It appears that feedback related activities were negatively associated with mathematics 
achievement.  This parallels Phelan et al.’s (2011) study where formative assessments had little 
impact on low performing students’ achievement in mathematics.  When teachers reported a 
greater frequency of adjusting instruction to meet the needs of students, the scores were lower for 
Hispanic students.   When compared to Never or Hardly Ever, adjusting instruction to meet the 
needs of students was statistically negatively associated with achievement.  Similarly, a negative 
relationship was found for setting goals for specific progress and achievement.  The regression 
analysis indicated that scores were nearly 10 points lower for doing this nearly every day.  Also, 
discussing current student performance level, and discussing progress toward goals were found to 
be negatively associated with achievement, with a gap of nearly nine points for each activity.  
Mathematics achievement was positively related for students whose teachers reported using 
individual or group projects one to two times a year; and negatively related with mathematics 
achievement when teachers reported using them more often with students.  An infrequent use of 
multiple-choice tests for assessment was positively associated with mathematics achievement; 
more frequent use of multiple-choice tests for assessment was negatively related to achievement.   
The use of problem sets is not related to achievement.  This seems to contradict Shirvani’s (2009) 
findings, if quizzes are considered problem sets.  The use of written responses once or twice a 
month was positively related to achievement; however, more infrequent use or a much more 
greater use of written responses for assessment were negatively related to achievement.  Finally, 
the frequency of Homework was positively related to achievement.  Students of teachers who 
reported assigning about one hour of homework scored nearly 21 points higher than those students 
whose teachers Never or Hardly Ever assigned homework. 

Implications 

The findings of the current study showed that both Hispanic and White students had similar 
patterns of achievement in relation to the selected items, although Hispanic students had lower 
achievement than White students. The nation’s Hispanic students scored lower than White students 
in almost every category. The current study revealed that assessment practices such as discussing 
with mathematics students their current performance levels, setting learning goals and discussing 
their progress toward those learning goals are not generally effective for assisting Hispanic 
students. 

These findings, on the surface, appear contrary to current thought about assessment in 
mathematics, in particular, formative assessment related to feedback.  The current study’s findings 
suggest that there is a negative relationship between assessment and mathematics achievement of 
the nation’s eighth graders.  Prior studies, including Kingston and Nash’s (2011) meta-analysis, 
although controversial suggested a 0.20 effect size, which indicated higher achievement when 
formative assessment is used. Ruiz-Primo & Furtak (2007) observed teachers’ use of formative 
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assessment strategies in science and found a 0.92 effect size, which also suggested higher 
achievement when feedback is used.   

The current study’s results were determined through the use of multiple regression analysis on the 
NAEP teacher survey items and their students’ scores comparing the frequencies to not doing any 
of the actions.  The findings may be explained by noting that perhaps the teachers who self-
reported doing various techniques more often had lower performing students in general.  This 
brings into question what is the quality of the discussions and feedback shared with students in a 
way that they contributed to what they should do to improve their scores measured by the survey.  
Hence, it is the quality not the quantity of feedback and discussions that can assist all students to 
improve their achievement.   

Phelan et al. (2011) indicated challenges when trying to fulfill the promise of formative assessment 
including teachers who often have limited background and capacity to develop or engage in high 
quality assessment practices.  The criteria for formative assessments must be made clear and 
quality feedback must be provided to students in a timely manner so that they can understand what 
they need to do to improve at the same time as being engaged in the feedback process.   

Other findings suggested that assigning moderate amount homework, about one hour each day, is 
positively related to achievement.  A frequent use, at least once or twice a month, of short or long 
writing appeared to be positively related to achievement.  This demonstrates the efficacy of such 
a strategy as the best way to provide feedback through moderate amounts of hands-on 
mathematical tasks of all the listed strategies.  It is not known how much effort does the teacher 
put forth to have students go to the board to provide answers during class and the degree to which 
students are engaged in rigorous mathematics tasks (NCTM, 2014), which ties into the homework 
process. 

The results related to providing feedback, as noted above was perplexing.  A possible explanation 
may be due to the teachers who reported using formative assessment more often might be teaching 
lower achieving students.  It is contrary to what other studies have found regarding the potential 
benefit of offering feedback.  Perhaps this is due to the way the NAEP items are written.  It is 
unclear whether the teachers conduct those actions with students or other teachers.  The students 
of teachers who reported greater frequency of adjusting instruction to meet student needs had lower 
achievement.  This is a surprising finding.  Also, discussing the performance levels and using 
discussions both were negatively related to achievement, the greater the frequency of occurrence 
was related to sharply lower achievement scores, although the weakest students can have 
instruction adjusted and still not be engaged.  Teachers, who reported a moderate level of assigning 
projects to assess mathematics, Once or Twice a Month, had students with higher achievement 
scores compared to Not Hardly Ever assigning projects.  This finding suggests that projects have 
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the potential to improve student achievement and should be regularly incorporated into instruction.  
Perhaps there should be greater use of more student-centered assessment strategies.   

The current study relied on self-reporting of the frequency of doing particular formative 
assessment related activities by teachers of students who were selected to take the 2015 NAEP 
exam.  Further probing, similar to the Phelan et al. (2011) study, is necessary to gain insight into 
the impact of formative assessment on middle school students’ mathematics achievement. A finer 
grained analysis could include the examination of teacher implementing formative assessment 
techniques, teacher knowledge related to assessment and observations of teachers, and student 
growth while implanting formative assessments (Phelan et al.). With quality feedback and 
appropriate adjustments to instruction, student achievement in mathematics can be further 
enhanced through the use of student-centered, hands-on, rigorous mathematics tasks or projects 
that have the potential to maximize student engagement. These activities are beneficial for both 
the general population and the Hispanic student population. 
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