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Abstract 

This research examines the connection between the amount of time a student takes to 

complete a test and the score that they receive on the test.  It is hypothesized that students who 

take longer to complete their test will actually score lower on the test than the student that finish 

their tests more quickly.  Furthermore, it is thought that female students will have stronger 

correlations between score and time than will male students.  The main discovery that was made 

is that there was significance in the data regarding strictly time and score.  It was shown that 

students who use less time to take their tests generally scored better than those who took longer 

to complete the test.  However, there was no statistical significance found when breaking down 

the data into specific categories based on gender, grade level, age, or class. 
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Introduction 

 

 This research explores the relationship between students’ test taking time and their 

performance.  Whether teachers want to admit it or not, assessments are a huge part of our 

educational system and they have a profound effect on students in many ways.  Not only do these 

tests have a direct bearing on the students’ grades, but they also have many other underlying 

affects on the students that can affect their performance.  Some students go to different extremes 

to cope with the stresses of the test taking process.  Many rush through the test just to get it over 

with, while others check their work meticulously and take all of the allotted time to finish their 

tests.  It is these reactions that we are researching in this study. 

 I became interested in this topic during student teaching at the Gustavus Adolphus 

Learning Center in Jamestown, New York.  I was teaching Math 7, Math 8 and a remedial high 

school class.  Then it came time to administer the first test.  It was the weekend before the test 

that was scheduled to take place on Tuesday, that I realized that I did not know how much time 

to give the students to complete the test.  Too little time and the students would not have 

adequate time to finish and the test would not be an accurate assessment of the students’ 

knowledge.  Too much time and then we would be wasting valuable class time that would be 

needed to cover all of the required material.  This led to the question, how do you find the right 

balance?  Which led to another question, how much time would be optimum for performance?  

Over the next few years of substitute teaching, I paid very close attention to the students 

whenever I was asked to administer a test and I began to notice another trend.  If given unlimited 

time to complete the test, some students would spend so much time concentrating on one 

problem, that they would essentially burn themselves out for the rest of the test.  They would tire 
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themselves out to the point that they would miss easier questions, sometimes ones that they had 

previously answered correctly because they were not paying as close attention after over thinking 

a previous problem.  This result was a little surprising because it was previously thought that 

taking more time could only be a good thing for the students and the teachers were the ones that 

did not like unlimited time because it took up more class time.   

  

 It is hypothesized that middle and high school mathematics students who take longer to 

complete tests actually score lower than the students who finish the test in less time.  It is also 

predicted that females will have a stronger relationship between longer test times and higher 

scores than will male students. 

 

 This hypothesis was tested on several different groups of students.  Four different middle and 

high school teachers collected data on all of their classes, at least three each, during a four month 

period.  These classes included Math 8, Integrated Algebra, Geometry, Algebra II, and Pre-

calculus with students ranging from eighth grade through twelfth grade.  The intrigue of these 

questions and of the classes, variety of grade levels that were willing to participate, led to a 

significant amount of research to be done on these topics. 

 

Literature Review 

 

The purpose of this literature review is to examine the existing research pertaining to how 

the speed of students test-taking correlates to their performance on the test for a variety of age 

groups.  The first category that will be reviewed is how special education, mainly testing 
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accommodations, affects the test scores of students.  Then the role that anxiety plays in how 

quickly and accurately students can perform on tests they are taking.  Following this section is an 

in-depth investigation into the performance itself, namely how students score under different 

types of conditions.  Next, the role that timed tests play in students’ experience and if tests have 

an effect on students is investigated.  Does having a time limit on the test change how the 

students do on the test or is it immaterial for the general population?  Finally, the review 

concludes with a closer look into how timed-tests are directly linked to performance on the test.  

The researcher’s conjecture that the timed criteria of the test will have no bearing on students’ 

performance on the test, granting that time is not being tested, as it would be in a timed 

multiplication test, and sufficient time is given to complete the entire test. 

 

Special Education: Test Scores and Accommodations 

 

“Special education” has a variety of different meanings depending on the perspective of 

the researcher.  The term itself is extremely broad and encompasses several different items, 

including but not limited to, students for whom English is a second language, students with 

Attention Deficit Hyperactivity Disorder, and mathematical learning disabilities (Abedi & Lord, 

2001; Hafner, 2001;  Lewandowski, Lovett, Parolin, Gordon, & Codding, 2007; Lindstrom & 

Gregg, 2007; Mazzocco, Devlin, & McKenney, 2008).  Since there is such a broad spectrum of 

views on this topic, the research is actually quite diverse.  However, most of the research leads 

back to testing accommodations for special educations students.  Several studies have shown that 

for students with disabilities testing accommodations, such as revised language on tests or 

extended time for tests significantly increase these students’ tests performance (Abedi & Lord, 
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2001; Hafner, 2001).  Lewandowski, Lovett, Parolin, Gordon, & Codding, (2007) have a 

contrasting view of this result.  They contend that for students with Attention Deficit 

Hyperactivity Disorder testing accommodations, more specifically extended time on tests, did 

not significantly benefit these students anymore than it did with a control group of general 

education students. 

In specific cases having testing accommodations is beneficial to students in special 

education.  According to Abedi & Lord (2001), students in low or average mathematics classes, 

English language learners, and low socioeconomic status categories benefitted more from revised 

tests than other students.  Their study focused on the language that was used in word problems 

and its effects on the students attempting to solve the problems.  They used released tests from 

the National Assessment of Educational Progress and compared the results against tests that were 

“parallel” but revised linguistically.  Results showed that most students, special or general 

education, preferred the revised tests.  Results also showed, as predicted, that English language 

learners scored lower in proficiency than speakers of English, but the scores on the revised test 

were higher for most students from either category.  These findings were predicted before the 

study was initiated, but were confirmed while the study was taking place. 

Sharing a similar opinion to Abedi & Lord (2001), Hafner (2001), did an experiment on 

whether testing accommodations for Low English Proficiency (English learners) and non-Low 

English Proficiancy students affected the validity of test score interpretations.  This study was 

conducted with fourth through seventh graders, who were given the Terranova multiple 

assessment test, mathematics skills tests, and the LAS reading comprehension tests.  The groups 

were given the tests without any accommodations at all, then with either extended time, or 

extended time with oral presentation.  Results indicated that Low English Proficiency students 
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had overall lower scores then the non-Low English Proficiency students.  Using ANOVA 

analysis to compare the mean scores of the two groups results indicated that the accommodations 

effect was significant for those with extended time.  The scores for this group translated to higher 

scores on the tests.  This finding was not shared by all researchers, however. 

Several researchers had contrasting findings, Lewandowski, Lovett, Parolin, Gordon, & 

Codding, (2007), in their study of students with Attention Deficit Hyperactivity Disorder.  This 

study was performed with fifth through seventh graders both with and without Attention Deficit 

Hyperactivity Disorder.  The study was conducted using speed-based mathematics tests to record 

how students performed.  After the study results indicated that the test group (with Attention 

Deficit Hyperactivity Disorder) demonstrated lower mathematics fluency, processing speed, and 

achievement than students in the control group (without Attention Deficit Hyperactivity 

Disorder.  A result also discovered was that the test group did not make more gains then the 

control group with extended time.  Overall, the results suggested that students in the test group 

did not significantly benefit more then the control group when given extended time on a speed -

based mathematics tests.  Continuing to move in the direction of student performance, the 

following research was discovered on anxiety 

 

Anxiety and the Role That it Plays on Students’ Performance 

 

 An important factor in how students perform on tests is how they are affected by anxiety.  

Anxiety can have an extremely detrimental effect on students, especially in pressure situations 

such as during tests.  Anxiety disrupts the cognitive processing part of the brain, which has a 

direct effect on the activity in the working memory of the students (Ashcraft, 2002).  These 
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effects lead to generally negative effects on the students’ mathematics fluency (Cates & Rhymer, 

2003).  The positive result of extensive research on anxiety is that according to Haynes, Mullins, 

and Stein, there are several predictors of mathematics anxiety in students.  Similar studies were 

conducted regarding the affects that mathematics anxiety has on students. 

 The relationship between mathematics anxiety, fluency, and error rates in what they deem 

as basic mathematics operations (addition, subtraction, multiplication, division, and linear 

equations) was studied by Cates & Rhymer (2003).  The participants in this study were college 

students who were divided into two groups, high and low anxiety, based on the results of the 

Fennema-Sherman Mathematics Attitudes Scales, which measures anxiety.  Using timed tests of 

only “basic” operations Cates and Rhymer found that students with higher mathematics anxiety 

had lower mathematics fluency across all of the tested operations.  The researchers did determine 

that anxiety had an effect on fluency, however, they also found that no significant difference in 

error rates occurred between the two groups.  This suggests that anxiety occurs in higher 

frequency at higher levels of learning, at than lower levels of learning. 

 Another aspect of anxiety research that is significant to student learning, are the possible 

predictors of mathematics anxiety.  Haynes, Mullins, & Stein (2004) found the predictors of 

mathematics anxiety were: general test anxiety, ACT mathematics scores, students’ perceptions 

of high school and college mathematics teachers’ ability to teach, parental support, time since 

completing high school, number of college mathematics classes taken, students’ perceived 

mathematics ability and gender.  The first result discovered was that there was no significant 

difference between genders.  However, different predictors were identified for each gender.  In 

males mathematics anxiety was strongly related to general test anxiety and ACT scores, as 

mathematics anxiety increased so did general test anxiety, but ACT mathematics scores 
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decreased.  For females the strongest correlations were also to general test anxiety and ACT 

scores, as well as, to the student’s perceptions of high school and college mathematics teacher’s 

ability and the parental support they received.  As their perceptions and support went down, their 

anxiety went up.  These predictors have been found to help teachers more accurately estimate the 

performance of their students.   

 

Performance: How Students Score on Tests 

 

 Performance based assessments are a large part of the educational system today.  

However, there are several different ways to view at or score how students perform on these 

tests.  One approach that researchers take is to look at the self-efficacy of students and how it 

affects the students’ performance (Bayer & Gollwitzer, 2007; Rodriguez, 2004).  Another way is 

to view the performance and assess what the students know and how they are responding to the 

teaching they are receiving (Brookhart, Andolina, Zuza, & Furman, 2004; Hanson, Brown, 

Levine, & Garcia, 2001; Schwartz, (2004); VanDerheyden & Burns, 2009). 

 Self-efficacy, which is the power or capacity to make one produce a desired effect, turns 

out to be a bona fide factor in how students perform on mathematics tests or related activities.   

Bayer and Gollwitzer, (2007) tested self-efficacy in both male and female students separately.  

The first part of the study was performed with female students with the goal of solving as many 

problems as possible within an allotted time period.  The purpose of this was to discover if self-

regulation strategies could help improve self-efficacy in mathematics skills.  The participants in 

the second part of the study were males who were working on analytic reasoning with the goal of 

achievement of a goal or to strengthen mathematics self-efficacy.  In both parts of the study 
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students whose goal was to improve self-efficacy outperformed the students whose goal was 

based on achievement.  Therefore, a conjecture was made that having a goal of improving self-

efficacy rather than to aim to simply score well on an individual assessment was more beneficial 

to students. 

 In a similar study conducted by Rodriguez (2004), assessment practices were pitted 

against achievement and took into account the roles that self-efficacy and effort played in 

situation.  Rodriguez cited mathematics self-efficacy, effort and the level of uncontrollable 

attributes as the most important explanatory variables in regard to achievement.  The result of 

Rodriguez’s study found that at the classroom level teacher assessment practices had the most 

significant relationship to classroom performance in students, but student characteristics and how 

teacher practices affected students’ motivation also factored in, thus influencing students’ overall 

mathematics self-efficacy. 

 In a more data-based approach to evaluating a student’s performance on mathematical 

activities, an experimental analysis was conducted by VanDerheyden and Burns to investigate 

various curriculum-based assessments of mathematics performance for predicting outcomes 

(2009).  They identified performance indicators that relate to the long term success in learning.  

The experiment was conducted with second through fifth graders who were required to take 

computational fluency-building interventions four days a week with systematic increases in 

difficulties.  Then each week the students were to complete timed probes based on the skill that 

they were currently working on in class and any previously tested areas.  The students were also 

given monthly assessments of mathematics skills that they were expected to have mastered by 

the end of their current grade level.  All of these activities led to specific fluency criteria that 
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predicted the ability of students to retain mathematics skills over several months.  Next we will 

examine the tests themselves. 

 

Timed Tests and their Affect on Students 

 

 There were several different factors that needed to be addressed with timed testing in 

schools.  Categories ranging from the appropriateness of timed testing, emotional responses, and 

validity were all subsequent topics of study when researchers examined at timed testing (Bardin, 

2005; Bridgeman, McBride, Monaghan, & Educational Testing Service, 2004; Popham, 2008; 

Walen & Williams, 2002).  Other studies tended to focus more on the statistical analysis of timed 

testing, what kinds of tests were given, and the results of those tests (Billington & Skinner, 2006; 

Bridgeman & Cline, 2004; Miller & Mitchell, 1994; Reilly & Evans, 1974; Woodward, 2006). 

 In a study conducted in 2004, Bridgeman, McBride, Monaghan & Education Testing 

Service analyzed whether the validity of a test was compromised by placing a time restriction on 

the test.  They concluded that in some cases time limits are important to testing, but only if the 

speed of the students’ performance is an integral component of what is being measured, as it 

would be with a timed multiplication fact test or how quickly a person could type.  However, it 

was also discovered that time limits can have a detrimental effect if not instituted properly.  For 

tests such as the GRE and the SAT, the intention is to measure the skill of the participants and 

not the rate at which they solve problems, so for tests like these time restrictions are added 

strictly to give a guideline and keep the test as standardized as possible.  The time limits on these 

tests are supposed to give students ample time to complete the tasks that are being asked of them.  

In addition a claimed was made that time limits tend to put more constraints on female students 
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than on male students because female students are more likely to work out problems completely, 

consider all of the possible answers to questions, and check their work.  Therefore, time limits 

have an inherent bias toward female students as well as possibly compromise the validity of the 

test for all students. 

 By testing the time limits on some computer-adaptive tests, Bridgeman and Cline were 

able to conclude that numerous examinees were unable to complete the tests on time  

(2004).  In a study that tested over 100,000 examinees it was suggested that about half of the 

examinees were reduced to guessing on the last six questions of the test to finish in the allotted 

time on the GRE test, obviously calls into question the validity of this examination or at least the 

time limit put on it.  Besides the students guessing to finish, it was found that students with 

higher ability levels had to guess more often because the questions on their test were more time 

consuming than on other tests.  So, of students with matching ability levels the students who 

received more time consuming problems scored significantly lower than their equal counterparts 

who had less time consuming problems.  Which leads to the question, how valid can this test be, 

at least with its current time restriction, if students of equal ability levels have significantly 

different scores based on the type of questions they received? 

 In a similar study, Miller & Mitchell (1994) found interesting results about SAT practice 

examinations.  They gave 139 algebra and pre-calculus students SAT practice tests on two 

separate occasions, on one of the tests students were limited to 30 minutes as suggested by the 

Education Testing Service and on the other they were given an unlimited amount of time to 

complete the test.  The results from these two tests yielded similar findings as the Bridgeman, 

McBride, Monaghan & Education Testing Service study that was done ten years after the Miller 

and Mitchell study was completed.  The results showed that females significantly improved their 
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scores on the untimed tests from the scores they received on the timed one.  Furthermore, male 

students did not show a significant improvement from one test to another.  Finally, we will 

examine tests and how they directly affect student grades. 

 

Timed Tests and there Direct Link to Performance in Students 

 

 There have been a variety of studies conducted on both timed testing and on the 

performance of students.  The purpose of the literature review though to try and find if these two 

categories are related in any way and if so, what are the results of the connection on students?  

There seemed to be a general consensus that students as a whole performed worse under time 

restrictions than they did when not under any time restrictions at all, including studies of students 

with disabilities as well (Ashcraft & Moore, 2009; Elliott & Marquart, 2004; Grover & And, 

1988; Plass & Hill, 1986; Tsui & Mazzocco, 2007; Walczyk & Griffith-Ross, 2006).  These, 

more in-depth studies, most closely relate to the hypothesis of the researcher. 

 When investigating the effects that time restrictions had on students with disabilities 

Elliott & Marquart (2004) had a valid conjecture.  They wanted to examine the effects that 

extended time for testing would have on students with disabilities, students educationally at risk 

in mathematics, and students without any disabilities.  They tested 97 eighth-grade students in 

two groups.  Each group was given two equivalent standardized tests under two different 

conditions of time restrictions.  The first restriction was 20 minutes and the second was 40 

minutes.  The researchers predicted that both disability status and mathematical skill level would 

be affected positively by extended time.  Furthermore, Elliott and Marquart believed that the 

students with disabilities and low mathematics skills would significantly benefit from the 
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extended time; however, students without disabilities would not.  The immediate results 

indicated that there were no significant differences in the two tests scores based on the disability 

status of the students.  There were improvements within each group for the different time 

restrictions, they just were not correlated to the group they were in, however, in a follow up 

survey it was discovered that students reacted significantly more positively to the test with the 

longer time restriction.  Therefore, Elliott and Marquart’s hypothesis, that students with 

disabilities and low mathematics skill levels was correct, however, they underestimated the affect 

that the extended time would have on students in neither of these two categories. 

 The effect of mathematics anxiety and perfectionism on mathematics performance under 

testing conditions was examined in a study done by Tsui and Mazzocco, (2007).  The study was 

done using mathematically gifted sixth graders, which they defined as any student scoring at or 

above the 97
th

 percentile on any nationally normed standardized aptitude or achievement test.  

The participants were 20 boys and 16 girls with an average age of 11.7 years.  The authors found 

that participants performed worse on timed tests than on untimed tests, though they concluded 

that this difference was only significant when the timed test preceded the untimed test.  In 

actuality, students with higher anxiety or perfectionism had smaller discrepancies in their scores, 

but overall girls showed larger discrepancies than did boys.  A discover was also made stating 

that the time performance was often worse than the untimed performance even among gifted 

students, so this result seems to suggest that ability level is not a factor.  Finally, Tsui and 

Mazzocco, inferred that timed testing may not allow for sufficient time to adequately answer all 

of the questions or it may simply induce more anxiety in students which, in turn leads to lower 

performance score. 
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 In parallel studies done by Plass and Hill (1986) and Walczyk and Griffith-Ross (2006),  

the researcher concluded that when students were under no time pressure at all the students 

performed better than when they were under time restrictions.  Plass and Hill attempted to 

eliminate effects of test anxiety on achievement tests by developing new ways of administering 

tests.  Participants were divided into three levels of anxiety (low, medium, and high) and given 

timed and untimed tests.  The participants in the Walczyk and Griffith-Ross (2006) study had to 

solve algebraic inequalities under time pressure or without time pressure.  The participants’ 

performances were also analyzed by subcomponents.  Then the subcomponents were correlated 

with accuracy and time pressure.  The students’ were tested on how efficiently they worked 

under time restrictions and without time restrictions.  Both of these studies yielded the same 

conclusion, that students performed better when their test time was not restricted.  The 

fascinating part of these results is that the Plass and Hill study was conducted with third and 

fourth graders, while the Walczyk and Griffith-Ross research was conducted 140 undergraduate 

college students.  The seemingly parallel results of these two studies with drastically different 

participants suggest that the effects of time pressure on students is comparably the same no 

matter what the age group or testing that is being conducted. 

 The ability to generalize these results is precisely what the researcher of this study is 

trying to test in students.  How does the amount of time it takes a students to finish a test affect 

their performance on the test?  By setting up a study that measures the students’ performance and 

correlates it to the amount of time they take to complete the test, we can answer this question.  

However, the experimental design must either take into account the anxiety that being timed 

creates in the students or conceal that the students are being timed altogether.  The answer to this 

is question will be revealing in the following sections. 
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Experimental Design 

 

 This study was designed to test the hypothesis that the amount of time that students take 

to complete a test will have a negative correlation with the score that they receive on that 

particular test.  This study was conducted using a variety of grade levels and classes in a rural 

junior/senior high school in western New York.  The data collection was done by four different 

teachers, each teaching different grade levels.  There was data collected from students taking 

Math 8, Integrated Algebra, Geometry, Geometry Plus, and Pre-Calculus.  The entire school, 

junior/senior high, follows a two day schedule, which means that all core curriculum classes are 

80 minutes long and meet every other day for the entire school year. 

 

Participants 

 

   The rural community in the northeast in which the study was conducted has a small 

population of mainly lower middle to poor class, Caucasian citizens.  The junior/senior high 

schools have roughly 400 students combine with 

a vast major of those students being Caucasian.  

There was a wide variety of participants in 

this study, as you can see in the figure to the right.  

There were 54 participants in 8
th

 grade, ranging 

from 13 to 15 years old.  This group was all 

taking Math 8, so they were right on target for 

their age level.  At the high school level there 

Figure 1 

Number of Participants of the Study by 

Class and Gender 

Class: # of 

Students 

Male/Female 

Math 8 54 24 / 30 

Integrated 

Algebra 

25 15 / 10 

Geometry 18 9 / 9 

Geometry 

Plus 

10 8 / 2 

Pre-Calculus 13 5 / 8 

Total 120 61 / 59 
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were 66 participants ranging from 15 to 18 years old, in a variety of different classes as was 

previously stated.  At the high school level teachers have found it difficult to tell if the students 

are on par with development due to the high school scheduling system.  Students are required to 

acquire a certain amount of credits in certain subject areas, however, they can fill these 

requirements whenever it is convenient to their schedule.  Therefore, it is more difficult to assign 

specific grade levels to specific mathematics courses.  Generally, Integrated Algebra is taught in 

ninth grade, Geometry in tenth grade, Algebra II/Trigonometry in eleventh grade and pre-

calculus in twelfth grade.  

 

Design 

 

 As shown in the literature review, anxiety can have a huge effect on how students 

perform on tests and adding a time factor would increase this anxiety for some students.  Even 

though the time will not directly affect or penalize the students, it is another factor working 

against the students mentally.  For this reason the students were not told that they are being 

timed.  Each teacher administered their test as they normally would the only difference was that 

they made a note for themselves when the test began.  Then the teachers marked down the time, 

in minutes, that students took to complete their tests.  Then the teacher marked down the 

students’ individual grades in percent.  For the teacher’s and researcher’s convenience a simple 

Excel spreadsheet was used, as shown in Figure 2 

Figure 2 
Excel Spreadsheet of Data Collection from Co-operating Teachers 

Class Student # Gender Time in minutes Score in Percent 

Math 8 1 M 45 86 
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To ensure the confidentiality of each student, the students’ name never appeared on any data that 

the researcher obtained.  The students were simply listed as numbers on the data sheet.  Keeping 

the study blind is a helpful component, especially with participants who are under the age of 18, 

when asking students and parents to let educators outside of the school have access to their 

grades.   

 

Co-operating Teachers 

 

 The four middle/high school teachers who agreed to collect data for this study were all 

completely certified Mathematics teachers who had also already obtained their Masters’ degrees.  

They all have at least nine years of full time teaching experience with some ranging to over 25 

years.  These teachers were contacted by the researcher in face to face conversations about the 

study, its relevance to not only mathematics, but all teachers, and its ease of testing.  The 

teachers expressed a willingness to collect data for the study with a few guidelines.  Some of the 

teachers were reluctant to give up any of their instruction time due to the amount of material that 

they are required by the State Educational Department to cover.  Others were concerned with 

showing student grades to someone who was not a full time employee of the school district.  

After discussing the experimental design with these teachers and giving them a copy of the data 

collection sheet, which does not even have a column for the students’ names, they all agreed to 

collect data for the study and seemed very eager to see the results that were generated from their 

data.  The consent forms for the study were distributed in each classroom by a third teacher, 

neither the regular classroom teacher nor the researcher.  This was to ensure that the students 

were not chorused or felt obligated to participate in any way.   
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Methods of Data Analysis 

 

This study was completely quantitative in nature since it was a direct study of the 

student’s grades and the students were unaware of which tests were being timed.  As previously 

stated, the co-operating teachers in the study would take note of when each test began and when 

each individual student completed their test.  Then after the tests were graded the teachers made 

note of each students’ individual scores on the test.  Next, the teachers input the data, student 

time in minutes and student grade in percent, into the excel spreadsheet without the students’ 

names.  Periodically, the teachers would then email the researcher the spreadsheets with the data.  

Some teachers choose to send each test individually, while others entered several tests into the 

same spreadsheet before sending it.  The data was then tested for any treads or correlations that 

may be in the data, in excel.  These correlations were then input into the Minitab program and 

the r-value was tested for significance.  The results were tested based on several categories: 

gender, grade level, age, class and overall. 

 

Results 

 

“Do students who take longer to complete tests score higher than students who finish more 

quickly?” has two statistically significant results.  The result shows statistical significance for 

two subcategories of the main conjecture.  The second part of the conjecture was not rejected, 

but further study is required for this part of the hypothesis.  As a result of analyzing the data the 

following results emerged: 

 There was no statistical significance in student scores based on gender.  
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 There was one statistical significant result for student scores based on grade level. 

 There was one statistical significant result for student scores based on topic. 

 

 There was no statistical significance in student scores based on gender.  

When the data was broken down into categories, such as gender, grade level, or topic, the 

researcher could only find two data 

sets with significance within the 

smaller data sets.  There was a  

slight tread in the data that would 

suggest females generally took 

longer less time overall, to complete 

their tests.  When breaking down the data into percentages of how many students finished under 

certain time limits, the female students 

had a higher percentage of students 

finishing their tests earlier.  By using 

simple subtraction, we see there was not 

a large difference in time, however, there 

is a difference when comparing the percentages.  For example, 24% of female students finished 

in under 40 minutes, while only 16% of males 

finished in that time.  Using this same 

technique for finding the percentages of 

student scores, the females students also scored 

better than the male students.  This is easily 

Figure 3 

Amount of Time (based on Percentage) that Students 

Took to Complete Tests. 

Time Percentage of 

Female students 

Percentage of 

Male students 

< 20 minutes 3% 2% 

< 40 minutes 24% 16% 

< 60 minutes 58% 58% 

< 80 minutes 94% 90% 

< 100 minutes 100% 99% 

Figure 4 

Score (based on Percentage) Students Received on 

Tests 

Score Percentage of 

Female students 

Percentage of 

Male students 

< 40 percent 3% 3% 

< 60 percent 17% 25% 

< 80 percent 54% 70% 

<100 percent 100% 99% 
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Figure 5. Correlation of Test Time to Score in Females. 
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seen when looking at < 80 percent on the tests.  Only 54% of females scored below 80 percent, 

while 70 percent of males scored lower.  The 

fact that females overall finished their tests 

in less  time than males contradicted part of 

the hypothesis, however, that the females did 

better on their tests, while finishing in less 

time follows the hypothesis.  Figures 5 and 6 

were also included to show that both sexes’ 

scores were lower the longer they took to 

complete their tests.  In both cases, females and males had definite negative correlations between 

their times and scores.    

 

 There was one statistical significant result for student scores based on grade level. 

The grade level of the students only had 

an effect on students in 9
th

 grade.  When 

breaking down the data for the 9
th

 grade 

students the data set was found to have a p-

value of 0.028.  This shows a very strong 

significance that the time it took for students’ 

to complete tests had a large effect on how 

they scored.  To be considered significant a p-

value must be 0.05 or lower, therefore the 
Figure 7. Correlation of Score and Time for 11

th
  Grade 

Students 
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result of 0.028 qualifies.  This leads the researchers to believe that 9
th

 grade students should work 

as diligently as possible when working on exams.  Since the other grade levels did not share this 

result, there is something special or different about this group that makes it more beneficial than 

the other grade levels to work more quickly then.  When breaking down the data based on grade 

level, several things other things were noticed.  First, only one grade level had a  positive 

correlation between test time and score, this occurred in eighth grade, meaning these students 

actually scored higher when they took longer to complete their tests.  Eighth is the only grade 

that had a positive correlation between test time and score. Another thing that is noticeable is the 

amount of time the students took to complete their tests.  The majority of the eighth grade times 

were between 20 and 50 minutes, while the ninth and tenth graders were between 50 and 100 

minutes.  The eleventh graders fell between 30 and 80 minutes. The results for twelfth grade 

students actually showed significance as well, however, there were only four pieces of data from 

two students, so this result does not have enough data to qualify.  This shows that the eighth 

graders took less time overall to complete their tests, but they did better the more time they took.  

Therefore the ideal range of time for the eighth graders was more closely related to the high 

school students than appeared at first glance.  It should be noted that at this point these are 
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simply trends in the data, none of these correlations had a p-value that would suggest that they 

have statistical significance yet.  Therefore the area of grade level should be marked for future 

study.  

 

 There was only one statistical significant result for student scores based on topic. 

 

The next area of study was done based 

on the classes/topics that the students 

were taking.  Thus, the data was broken 

down into five categories: Pre-Calculus, 

Geometry, Geometry-Plus, Integrated 

Algebra, and Math 8.  These results took 

on the same pattern as the results of the 

previous section, p-value and correlation.  The 

only class that revealed a p-value of 

significant result was that for Pre-Calculus.  

Therefore, student in Pre-Calculus class 

should be encouraged to work more quickly 

than students taking other courses.  These 

results yield a very important finding, that is 

essential for students in Pre-Calculus to work quickly on tests and not allow themselves to get 

trapped on problems they do not know.   The high school classes, Integrated Algebra, Geometry, 

Geometry-Plus, and Pre-Calculus revealed a negative correlation between time and score, while 

Figure 10, Correlation of Score and Time for Students Taking Pre-
Calculus. 
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Math 8 revealed a positive correlation.  

This correlation was slight, but it did 

contradict the other four classes included 

in the study.  Integrated Algebra’s 

correlation was even, meaning that, 

according to the data, there was 

statistically no advantage to finishing an 

test earlier or later.  The rest of the classes in the 

study revealed a negative correlation these results exposed what the original conjecture suspected 

would be true.  The longer the students’  took to complete their tests the lower their score were, 

in general.  Upon further examination of the individual correlations, Pre-Calculus has a strong 

negative correlation.  The trend line states that after 40 minutes the average score was 94 percent 

then after 80 minutes the average score was only a 70 percent that is a difference of 24 

percentage points.  This result is based on thirty-nine pieces of data therefore it does need further 

study.  However, this is a very telling result that should be tested on a larger scale.  The trend 

lines for the Geometry and Geometry-Plus classes also revealed negative correlations, but they 

did not have nearly the discrepancy of the Pre-Calculus class.  Geometry and Geometry–Plus did 
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have more data than Pre-Calculus though, 

Geometry especially, with 119 individual pieces of 

data.  Overall, the p-value for these breakdowns of 

data did not reveal statistically significance, 

however, they do unveil a need for further study. 

 The only p-value that showed significance in the data set was taken with all of the data.  

When strictly comparing the entire data set, without removing any categories, it was shown that 

indeed there is significance between score and time.  Investigating the correlation for the entire 

data set reveals that there is a strong negative correlation between time and test score.   The  

interesting part about this finding is that none of the sub-categories showed any significance, 

however, the collective sum does.  I had previously believed that if the overall outcome of the 

correlation testing was going to reveal any significant result that at least one of the sub-

categories would also have to show significance.  This result confirms the main conjecture of the 

hypothesis that the students who took longer to complete their test, in fact actually scored lower 

Figure 14:  P-values and Correlation Coefficients for all  

Statistical Breakdowns 

Class / Grade level P-Value Correlation Coefficient 

Geometry 0.395 -0.7861 

Geometry Plus 0.897 -0.0193 

Integrated Algebra  0.973 0.0044 

Pre-Calculus 0.001 -0.4981 

Math 8 / 8
th

 Grade 0.386 0.1078 

9
th

 Grade 0.028 -0.3817 

10
th

 Grade 0.399 -0.0787 

11
th

 Grade 0.345 -0.0906 

12
th

 Grade 0.046 -0.9536 

Figure 15.Correlation of Score and Time for the Entire Data Set. 
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than the students who finished more quickly.  Figure 00 is a compilation of all of the p-values 

and correlation coefficients from each statistical breakdown done within the study. 

 

 Although it was not included in the original hypothesis, the researcher did further 

statistical breakdowns to find the optimum time 

frame for a student to complete their tests.  The 

table was created by first sorting all of the data 

from least to greatest based on percentage.  

Then the data was divided into intervals based 

on percentage.  The intervals were 0-39, 40-49, 

50-59, 60-69, 70-79, 80-89, 90-100 percent.  Then the corresponding time values were totaled 

and the average was calculated for each interval.  These calculations revealed the average time it 

took students to complete their tests within the intervals.  Finally, the researcher compared the 

figure to a previously determined conclusion of acceptable test scores.  It was decided that a 

percentage of 80 or higher would be considered acceptable, therefore the intervals from 80-89 

and 90-100 percent were investigated.  Thus, the optimum time that was discovered for students 

to complete their tests was from 47.45 minutes, from the 90-100 interval, and 53.50 minutes, 

from the 80-89 interval. 

 

Implications for Teaching 

 

 The original hypothesis for this study was that middle and high school mathematics 

students who take longer to complete tests actually score lower than the students who finish the 

Figure 16 

Optimum Time (in Minutes) for Students to 

Complete Tests 

Intervals (Score in Percent) Time in Minutes 

100-90 47.45 

89-80 53.5 

79-70 51.79 

69-60 58.25 

59-50 60.82 

49-40 63.14 

39-0 74 
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test in less time.  It is also predicted that females will have a stronger correlation between longer 

test times and performance than will male students.   

 The results indicated that students who take longer to complete tests score better than 

students who take longer. 

 

 Teachers should encourage their students to work diligently on their tests. 

 

As teachers we tend to tell our students to take their time and make sure they get as many 

points as possible on their tests.  These results, while needing further research to strength the 

findings, reveal that it is more beneficial to the students’ grades to not take so much time.  The 

more beneficial way to take tests for students’ grade is too go through the test and answer 

everything they can the first time through the test. 

 

 Teachers should encourage their students to skip problems that they do not know 

how to solve. 

 

In testing situations, students can be very focused on solving every problem on a test, 

however, this can cause students to focus too much on problems that they may have forgotten 

how to solve.  In the case where a student cannot remember how to solve a certain type of 

problem it is in their best interest to skip the problem.  Students should move on to problems that 

they know how to do, essentially gain as many points that they can before they begin to work on 

more difficult problems.  When students spend a lot of time and energy trying to solve a problem 

that they are unsure of, they tire themselves out.  Then, as they move through the rest of the test 
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they often miss points that they would have normally received.  The students begin to make 

uncharacteristic errors due to a lack of focus that they previous had, before over thinking on a 

previous problem.  Therefore, it is imperative that students simply skip these difficult problems 

and return to them after they have completed the rest of the test. 

 

 Teachers should try to design tests that take roughly forty-five to fifty-five minutes 

to complete. 

 

The data in the study has shown that the optimum time for students to complete a test is 

between forty-seven and fifty-five minutes.  If students are given the entire period too complete 

an exam they may tend to drag out the test and as previously mentioned, tire themselves out.  

However, if we as teachers schedule less time for testing in our classrooms this would encourage 

the students to work more diligently and use their time more wisely.  This would also leave more 

instruction or review time before or after the test.  For example, instead of giving the students the 

entire class period for a test, maybe we cut it down to three-quarters of the period, however, this 

is an area that needs to be researched, tested and confirmed before it is put into practice.  The 

students should always have adequate time to complete tests, but maybe we need to adjust what 

we as teachers feel is adequate. 

 

Suggestions for Further Research 

 

 While this study did come to a significant conclusion that students that take less time 

actually score better on tests than students that take longer, further research in this area would be 
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encouraged.  While, the study had several hundred pieces of data, they were generated by only 

120 students in a small, rural public school.  A large sample size would contribute to the study’s 

validity and help to strength the results.  Another suggestion that I would make to further 

researchers is to have a more diverse group of students and schools.  The amount of students and 

demographic limited the scope of this study, so expanding in this area would help to generalize 

the results.  This would make the study research into more classrooms, from more diverse 

groups.  The last suggestion to be made is to organize a focus group or survey for the participants 

of the students.  Feedback from the students would shed more light on if the students take into 

account how much time they take on tests or if it factors in to how long they take on their own 

test. 

 

Concluding Remarks 

 

 The motivation for this study was to determine if teachers should encourage our students 

to take as much time as they can to complete a test or whether it was more beneficial to their 

grades to work more diligently.  Based on the results of the study, it appears to be more 

beneficial for students’ grades to work more diligently and not take as much time on the test.  It 

is not clear why this seems to be the case though.  Also an interesting phenomenon is that when 

the data is broken down into sub-categories, none of the sub-categories show a significant 

correlation between time and score on tests.  However, when the data is taken, all totaled, there is 

a significant correlation.  As with any instructional method, each classroom teacher must decide 

for themselves, or more importantly for their students, what will be most beneficial for their 

students and in their own classrooms. 
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Appendix 

To:  Parents/Guardians of Students in Mr. Cowan, Mrs. Janicki, Mr. Persons, and Ms. Woleben classes 

From: Nick Raynor (Graduate Student at SUNY Fredonia) 

Date:  

 

 You are being contacted in relation to a study that will be held in Mr. Cowan’s, Mrs. Janicki’s, 

Mr. Persons’ and Ms. Woleben’s classes.  Please read and consider the following information.  If you 

would like your child to participate in the study please complete the consent form and return with your 

child. 

 

Purpose, Procedure, and Benefits 

 

 The purpose of this study is to determine if there is any correlation between the amount of time it 
takes students to complete an exam and their performance on the exam. 
 

 Your child will not even know when the study is taking place.  During exams, with your permission, 
your child’s teacher will time how long it takes each student to complete the exam.  Then after the 
test is graded the teacher will then send the data to the researcher.  NOTE: the data that the teacher 
sends will NOT have any child’s name on it, in anyway.  Strictly the time and corresponding score. 

 

 The goal of this study is to improve mathematics instruction in the classroom.  After it is determined 
whether the amount of time it takes to complete the test does correlate with the students’ 
performance test, it can be determined what is the best time for students to complete the test 

 

Related Information 

 

 Your child has been asked to participate in this study because he/she is a member of a mathematics 
class being taught by Mr. Cowan, Mrs. Janicki, Mr. Persons, or Ms. Woleben. 
 

 To maintain confidentiality, neither your name nor your child’s name will be used in any way.  Any 
name or identification will not be used with any materials related to the study. 

 

 There is no cost (nor any compensation) to participate in this study. 
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 Participation in this study is completely voluntary.  No penalty will be assessed to the children or 
yourself for declining participation.  The children can also with drawl from the study at any point by 
simply telling their teacher they would no longer like to participant. 
 

Please read over and discuss the information with your child to make sure everyone is fully aware of 

what is involved with this study.  For additional information, or any questions you may have, please feel 

free to contact Mr. Raynor by e-mail: rayn1136@fredonia.edu or your classroom teacher by email or 

phone.  You may also contact Mr. Raynor’s college advisor, Dr. Keary Howard, at SUNY Fredonia by 

phone 716-673-3873 or by e-mail: keary.howard@fredonia.edu.  Or you may contact the Human 

Subjects Protection Administrator, Maggie Bryan-Peterson, at SUNY Fredonia by phone: 716-637-3528 

or by e-mail: petersmb@fredonia.edu.   

Thank you in advance for your participation in this important study.  Please complete the attached 

consent form and return with your student.  Remember, this form authorizes the use of data from your 

student for the purposes of research. 

 

Voluntary Consent:  I have read this memo and have been fully apprised of this study and all that it 

entails.  My signature indicates that I agree to allow my son/daughter to participate in this study.  If I 

withdraw my son/daughter from this study, I understand that there will be no penalty assessed to 

him/her.  I understand that my son’s/daughter’s confidentiality will be maintained.  I understand that if I 

have any questions about the study, I may contact Nick Raynor. 

 

 

 

   I WILL let my child participate in the study. 

 

   I would NOT like my child to participate in the study. 

 

 

 

Please return this original, completed consent form as soon as possible.  Thank you for your 

cooperation. 

 

 

 

Student Name (please print): _____________________________________         ___ 

 

 

Parent/Guardian Name (please print): __________________             ____________________ 

 

 

Parent/Guardian Signature: ______________________________________Date: ________________ 
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To: Students in Mr. Cowan, Mrs. Janicki, Mr. Persons, or Ms. Woleben’s classes 

From: Mr. Raynor 

Date: 

 

Purpose, Procedure, and Benefits 

 

 The purpose of this study is to determine if there is any correlation between the amount of time it 
takes students to complete an exam and their performance on the exam. 
 

 During exams, with your permission, your teacher will time how long it takes each student to 
complete the exam.  Then after the test is graded the teacher will then send the data to the 
researcher.  NOTE: the data that the teacher sends will NOT have any names on it, in anyway.  
Strictly the time and corresponding score. 

 

 The goal of this study is to improve mathematics instruction in the classroom.  After it is determined 
whether the amount of time it takes to complete the test does correlate with the students’ 
performance test, it can be determined what is the best time for students to complete the test. 

 

 There are no anticipated risks involved with this study because the activities are part of normal 
classroom activities. 

 

Related Information 

 

 You have been asked to participate in this study because you a member of a mathematics class 
being taught by Mr. Cowan, Mrs. Janicki, Mr. Persons, or Ms. Woleben. 
 

 To maintain confidentiality, your name will be used in any way.  Any name or identification will not 
be used with any materials related to the study. 

 

 There is no cost (nor any compensation) to participate in this study. 
 

 Participation in this study is completely voluntary.  No penalty will be assessed to you for declining 
participation.  You can also with drawl from the study at any point by simply telling your teacher you 
would no longer like to participant. 
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Please discuss this with your parent or guardian.  If you or they have any questions, please feel free to 

ask. 

 

 

Thank you for being a part of this study.  Please print and sign your name in the space provided to show 

that you agree to participate.  Remember that signing the form allows Mr. Raynor to use your data for 

the research project.   

 

Voluntary Consent: I have read this memo and I am fully aware of all that this study involves.  My 

signature below shows that I freely agree to participate in this study.  I understand that there will be no 

penalty for not participating.  I understand that I may withdraw from the study at any time, also without 

penalty.  I understand that my name and any other personal information will be kept out of the study.  I 

understand that if I have any questions about this study, I may contact Mr. Raynor at 

rayn1136@fredonia.edu. 

 

Please return this original, completed consent form as soon as possible.  Thank you for your 

cooperation. 

 

   I WILL participate in the study. 

 

   I would NOT like to participate in the study. 

 

Student Name (please print):            

 

Student Signature: ________________________________ ____Date:     

 

Parent/Guardian Signature:                Date:      
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