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Abstract 

This study investigated the amount of instructional time allocated tp reading/language arts, 

mathematics, science, social studies, art, music, and physical education as reported by select 

public elementary schools in Minnesota during the 2018-2019 school year. The purpose of this 

study was to investigate the average amount of time allocated to each subject area, as well as the 

correlation between the amount of time allocated and the relationship to student achievement 

outcomes in both reading and mathematics as measured by the Minnesota Comprehensive 

Assessments (MCAs). 

 

This quantitative study collected and utilized secondary data which was gathered from the 

Minnesota Department of Education’s data center via a public data request. The findings of this 

study reported the average amount of time allocated to instruction in each subject area as 

reported by 68 select public elementary schools in Minnesota. The findings of this study also 

reported the effect size of the relationship between the amount of time allocated to instruction 

and student achievement outcomes. 

 

The findings of this study suggested that a majority of reported instructional time allocations 

were devoted to tested subjects, similar to the findings of previous research (Center on Education 

Policy, 2008; Judson, 2013). The findings of this study also noted significant positive 

relationships between the amount of time allocated to both reading/language arts instruction as 

well as physical education instruction. 

 

Key words: elementary, instructional time, student achievement 
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Chapter I: Introduction 

 What if schools could sustain higher levels of achievement in less time? The 

Organization for Economic Cooperation and Development (OECD) reported in 2018 that the 

average elementary student in the United States spends approximately 971 hours each year 

receiving instruction in a variety of subject matter. That is 172 more annual hours than the 

average OECD member nation (2018). Meanwhile, the OECD (2018) also reported that the 

United States was scoring lower than multiple nations who required less instructional time for 

their similarly aged students. When looking at time and achievement domestically, the data again 

showed a similar pattern. It was shown that states requiring less instructional hours than the 

average, 971 hours, did not guarantee higher levels of success (United States Department of 

Education, 2019).  

In 2002, the No Child Left Behind Act (NCLB) was adopted in the United States, and 

with it came increased accountability for schools and states to increase student achievement 

(Center on Education Policy, 2008). Studies conducted prior to this time focused primarily on the 

amount of time allocated to instruction across schools, rather than the correlations between time 

and achievement (Caldwell et al., 1982). Several studies also supported a link between the 

enactment of NCLB and schools beginning to focus their instruction on those areas which would 

be tested and subsequently used in state accountability measures (Judson, 2013). This was 

demonstrated by the abundance of research focused primarily on literacy instruction and 

achievement (Gettinger, 1985, 1989; McIntyre et al., n.d.). Literature and data originating after 

the enactment of NCLB exposed a narrowing of curriculum (Center on Education Policy, 2008; 

Holt, 2002; Judson, 2013). 
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This study served as an important reminder for policy makers and educational 

administrators to be mindful of the holistic and comprehensive role curriculum has played in the 

overall achievement of students, including the teaching of the social sciences, fine arts, and 

physical education. It is important for these decision makers to have a comprehensive 

understanding of the structural issues that impact student achievement. 

This knowledge could be used to inform decision making at multiple levels and is crucial 

for both state and local leaders in education as time is quite possibly the one resource which has 

the most flexibility in availability and usage. 

Statement of the Problem 

The review of literature revealed that there was limited research exploring the 

relationship between the amount of time allocated to instruction and student achievement at the 

elementary level. While the related literature and data indicated a narrowing of curriculum across 

public schools throughout the United States, the research did not examine the impacts of 

instructional time reallocations in multiple subject areas on student achievement, including those 

which were not formally assessed by state measures. 

Purpose of the Study 

This study examined the extent to which there is a relationship between time allocated to 

instruction in the subject areas of reading/language arts, mathematics, science, social studies, art, 

music, and physical education and student achievement in reading and mathematics for grades 

three through five across Minnesota’s public elementary schools. This study also examined to 

what extent time is allocated to instruction in multiple subject areas which are not formally 

assessed to determine if there appeared to be any impacts on student achievement. The related 
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literature indicated that over the past two decades, instructional time for non-tested subjects has 

been reduced to allow for instructional time to be increased for the tested subjects of reading and 

math. As social studies, art, music, and physical education are non-tested subjects, this study 

aimed to investigate the relationship that instruction in these subjects had to student achievement. 

The relationship between science instruction and student achievement was also investigated 

along with other non-tested subjects as science was originally a non-tested subject. 

Research Questions and Hypothesis 

 The following questions were used to guide the investigation of the relationship between 

time allocated to instruction and student achievement across public elementary schools in 

Minnesota. 

1. To what extent was time allocated to instruction in: Reading/Language Arts, Math, 

Science, Social Studies, Art, Music, and Physical Education for grades three through five 

across select Minnesota public elementary schools during the 2018-2019 school year? 

2. To what extent was there a relationship between time allocated to instruction in: 

Reading/Language Arts, Math, Science, Social Studies, Art, Music, and Physical 

Education for grades three through five during the 2018-2019 school year and student 

achievement as measured by the 2019 Minnesota Comprehensive Assessments in 

Reading and Math across select Minnesota public elementary schools? 

a. Alternative Hypothesis: There was a significant relationship between the amount 

of time allocated to instruction in Reading/Language Arts, Math, Science, Social 

Studies, Art, Music, and Physical Education for grades three through five and 
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student achievement as measured by the Minnesota Comprehensive Assessments 

in Reading and Math. 

b. Null Hypothesis: There was no significant relationship between the amount of 

time allocated to instruction in Reading/Language Arts, Math, Science, Social 

Studies, Art, Music, and Physical Education for grades three through five and 

student achievement as measured by the Minnesota Comprehensive Assessments 

in Reading and Math. 

Conceptual Framework 

 The conceptual framework for this study was built on the belief that policy makers 

throughout the history of the United States have felt that the nation was falling significantly 

behind other industrialized nations following the release of the report A Nation at Risk in the 

early 1980s (Center on Education Policy, 2008). The researcher further understood that the 

school environment had been impacted by the inception and implementation of the No Child Left 

Behind Act, as well as its federal reauthorization as the Every Student Succeeds Act of 2015 

(Association for Supervision and Curriculum Development, 2015). Legislation at the state level 

included Read Well by Third Grade (Minn. Stat. § 120B.12, 2001) which set an expectation for 

reaching 100% proficiency in reading for all students as well as other performance markers as 

outlined in the World’s Best Workforce (Minn. Stat. § 120B.11, 2013). Judson (2013) and other 

researchers supported the notion that there had been a narrowing of curriculum to focus on those 

subject areas that would be measured by standardized assessments as outlined in federal law. 

This narrowing reallocated time from multiple subject areas to increase instructional time for 

reading and mathematics (Center on Education Policy, 2008). 
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 Additionally, the literature had focused primarily on one of the two variables being 

considered in this study. Therefore, it was important to consider the significance of providing 

instruction in multiple subject areas to our youngest learners. 

Overview of Research Methods 

 This study analyzed the extent to which the amount of time was allocated to instruction in 

reading/language arts, mathematics, science, social studies, art, music, and physical education in 

grades three through five as well as the correlation between the amount of time allocated to 

subject matter instruction and student achievement in reading and math as measured by the 

Minnesota Comprehensive Assessments. The researcher collected public secondary data from 

the Minnesota Department of Education which included instructional time allocations and 

student achievement proficiencies from public elementary schools in Minnesota for the 2018-

2019 school year. Using descriptive statistics, and correlation tests, the data was analyzed to 

measure the averages in the amount of allocated instructional time, as well as the relational 

strength between each variable. 

Assumptions of the Study 

 The following are statements which were assumed by the researcher to be true related to 

this study: 

1. Time Allocation data was accurately reported by school districts to the Minnesota 

Department of Education. 

2. Student Achievement data was accurately reported by the Minnesota Department of 

Education. 
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3. Elementary schools in Minnesota provided encore instruction in art, music, and physical 

education at a minimum across all grades three through five. 

Delimitations 

 Hyatt and Roberts (2019) defined delimitations as the boundaries of a study which 

indicate how the researcher has narrowed their scope. The following were the delimitations the 

researcher used in this study: 

1. The study only included public non-charter elementary schools in Minnesota. 

2. The study included elementary schools which encompass kindergarten through fifth 

grade in their configuration. 

3. The study only utilized data collected by the Minnesota Department of Education for the 

2018-2019 school year to avoid potential educational impacts stemming from the 

COVID-19 pandemic. 

4. The study only included schools in the sample which reported time allocations for all 

seven subject areas identified in the research questions.  

5. There are only statewide standardized assessments for multiple elementary grade levels 

in reading and math, leaving out achievement data for other content areas such as science, 

social studies, art, music, and physical education. 

6. The study only investigates the relationship between instructional time and student 

achievement and does not take other variables into consideration which may impact 

student achievement outcomes. 
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Definition of the Terms 

Core Instruction refers to learning activities where students are receiving instruction in 

“reading, mathematics, science, and social studies” (Rosenshine, 1981, p. 43). 

Encore Instruction refers to learning activities where students may be receiving 

instruction in subject matter outside of those listed under “core instruction”. These activities 

generally include art, music, physical education, or other special courses (Smith, 2000). 

 Instructional Time refers to the amount of time devoted to both core and/or encore 

subject matter learning activities. Non-Instructional activities are not included in the calculation 

of instructional time. (Rosenshine, 1981). 

 Non-Instructional Activities refers to the amount of time when there is no instruction 

given. These activities include transitions/passing time, lunch, recess, and other class business 

(Rosenshine, 1981, p. 43). 

Student Achievement refers to assessment scores in terms of proficiency as determined 

using a standardized assessment to measure competency in reading and mathematics. These 

assessments include the Program for International Student Assessment (PISA), the National 

Assessment of Educational Progress (NAEP), and the Minnesota Comprehensive Assessments 

(MCAs). 
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Overview of the Study 

 The study was organized into five chapters. Chapter I provided an overview of the 

rationale for this study. Chapter II explored related research which had been conducted over the 

past 40 years regarding the length of the school day and year, as well as time allocated to both 

core and encore instruction. Chapter III then explained the methodology and research design 

used to conduct this study and address the research questions outlined in Chapter I. Chapter IV 

reported the results of the study and provided an analysis of the data. Finally, Chapter V 

provided the conclusions and recommendations for the field and future research. 
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Chapter II: Literature Review 

 The review of literature included research spanning the past 40 years. The quantity of 

hours per year allocated to instruction was both guided and mandated by education policy at the 

local, state, and national levels (Woods, 2015). There have been historical changes in the United 

States since the publication of A Nation at Risk in 1983 and after the implementation of No Child 

Left Behind (NCLB) in the early 2000s (Center on Education Policy, 2008). The Education 

Commission of the States (ECS) indicated that across the nation, school-aged children devoted 

hundreds of hours each year to their education (ECS, 2020). Previous research has done little to 

ask how, or if, instructional time impacts the educational achievement of students, which may 

lead education policy makers and school administrators to consider how the allocation of time 

resources impacts achievement outcomes (Caldwell et al., 1982). 

 The review of related literature explored international and national policy, and 

perspectives surrounding instructional time and academic achievement, how time was allocated 

to various core and encore subject matter at the elementary level in the United States and 

investigated multiple factors which may impact the quality of instruction. 

Comparison of Education Policy 

 To better understand the impact that instructional time had on educational achievement, 

there must be an understanding of the foreign and domestic policies related to instructional time 

as well as how education is perceived in various contexts. 

International Perspectives and Policies 

The range of mandated instructional time in public elementary schools varied greatly 

around the world (OECD, 2018). Data showed that across the 35 countries comprising the 
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international Organization for Economic Cooperation and Development (OECD), only the 

children in three countries spent more time in school annually, on average, than children in the 

United States. Thirty OECD countries required less annual instruction time than the United 

States (OECD, 2018). At the elementary level, students spent an average of 799 instructional 

hours in schools annually, with Latvian students spending the lowest amount of time at 599 

hours and Danish students spending the highest amount of time at 1,051 hours on average 

(OECD, 2018). At the secondary level, there was a similar range as in “Belgium, France and 

Greece, pupils aged 15 have an average of over a thousand hours per year of total compulsory 

classroom instruction while in England, Luxembourg and Sweden the average is only 750 hours 

per year” (Lavy, 2010, p. 1).  

The OECD used an assessment in reading, mathematics and science known as the 

Program for International Student Assessment (PISA) which has been given every three years to 

a selection of 15-year-olds in participating countries (Lavy, 2010). The PISA assessment 

examined a students’ ability to “apply knowledge and skills in key subject areas and to analyze, 

reason and communicate effectively as they examine, interpret and solve problems” in addition 

“students answer a background questionnaire, providing information about themselves, their 

attitudes to learning and their homes” (Lavy, 2010, p. 7-8). Lavy (2010) examined if these large 

differences in instructional time explained some of the differences in pupils’ achievements in 

different subjects across countries and found that the relationship between instructional time and 

test scores on the 2006 PISA exams were positive and highly significant. They also suggested 

that evidence on the effects of classroom instructional time would be important for policy as it is 

“relatively simple to increase instructional time” (Lavy, 2010, p. 2). Findings from an OECD 
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sample demonstrated that one additional hour of instruction increased test scores by 0.15 

standard deviations (Lavy, 2010).  

Table 1 below showed the four OECD countries with the lowest and highest amounts of 

annual instructional time for elementary (primary) aged students and the corresponding test 

scores of 15-year-olds on the PISA assessment as reported in 2018. 

Table 1 

Average Hours of Instruction and PISA Achievement Levels Reported by OECD 

Country Instructional 

Hours 

Reading 

Achievement* 

Mathematics 

Achievement* 

Latvia 

 

599 77.6% 82.7% 

Poland 

 

619 85.3% 85.3% 

Finland 

 

651 86.5% 85.0% 

South Korea 

 

655 84.9% 84.9% 

OECD Average 

 

799 77.3% 76.0% 

United States 

 

971 80.7% 72.9% 

Australia 

 

1,000 80.4% 77.7% 

Chile 

 

1,039 68.3% 48.0% 

Denmark 

 

1,051 84.0% 85.4% 

*OECD (2018), PISA (2018) 

 

Making significant changes to instructional time may be simple in theory, however 

Barrios and Bovini (2017) suggested that it is an area highly debated as it is tied significantly to 

public funding. For example, 1984 estimates put the annual cost of adding 20 days to the average 

180-day school year in the United States at $20,000,000,000 to $22,000,000,000 dollars 
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(Adelman et al., 1996). Barrios and Bovini (2017) also found that in 1997, when the Chilean 

government lengthened the school day by between 45 and 120 minutes in grades 1 to 4, 

operating costs also increased by between 25% and 50% depending on the grade level. They also 

stated that the benefits of increasing time can vary based on how effectively the time is used and 

therefore offer some insights into issues related to restructuring instructional hours on a large 

scale (Barrios & Bovini, 2017). When Barrios and Bovini (2017) compared the increase in 

instructional time to student achievement, they found small positive increases in reading scores 

(0.017-0.020) and mathematics scores (0.003-0.006) amongst fourth graders who took the 

standardized assessment between 2005 and 2013. Dobbie and Fryer (2013) found that at least a 

25% increase in instructional time raised achievement by 0.059 in mathematics and 0.015 in 

reading. Studies such as these suggest that the quality of instruction is a key factor in cultivating 

positive outcomes. 

Barrios and Bovini (2017) also indicated that students from disadvantaged backgrounds 

benefitted more from an increase in time than their affluent peers. Researchers in Italy stated 

similar findings: 

The idea behind extra teaching time lies in the simple consideration that the more the 

student is exposed to school time, the more s/he will learn in a cumulative process. Extra 

education is also generally conceived to have other side-benefits: it decreases the 

influence of the family in the case of students from low socioeconomic backgrounds, and 

it decreases the negative influence of peers in the case of students exposed to behavioral 

risks. (Abbiati & Meroni, 2016, p. 594) 
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 Italian students who participated in additional learning activities (approximately 30 to 60 

hours) showed an estimated increase of 0.12 standard deviations on the Istituto Nazionale per la 

Valutazion del Sistema Dell’Istruzion (INVALSI) test (Abbiati & Meroni, 2016). The INVALSI 

test was introduced to elementary students in the 2007-2008 school year and is now taken by 

students in grades two, five, six, and eight (Abbiati & Meroni, 2016). The researchers also found 

results of achievement on other variables. Abbiati and Meroni (2016) noticed that “boys 

receiving extra time in language, lowered their performance in mathematics and showed a 

decrease in positive attitude towards that subject” and for “girls they observed the reverse 

situation: girls who receive more instruction time in mathematics showed a significant increase 

in maths scores and a small increase in language performance as well as positive attitudes 

towards the subject” (p. 604). 

 Cattaneo et al (2017) suggested that the effect of an additional hour of instruction yields 

only one third to one half the effect of an average hour of instruction on PISA scores. Data from 

the 2018 PISA exams correlated with these understandings as when observing the achievement 

of countries such as Poland, Finland, and Denmark, it can be noted that although these three 

Baltic nations have similar achievement scores, they allocated vastly different amounts of 

instructional time resources at the elementary level (OECD, 2018). Therefore, the goals of 

increasing instructional time should be thoroughly understood before allocating additional 

resources, considering that 54 percent of industrialized nations implement a total number of 

instructional hours below the average of all OECD countries and over 85 percent of 

industrialized nations implement a total number of instructional hours below the average across 

the United States (OECD, 2018). 
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Policies and Perspectives Across the United States 

Since the publication of A Nation at Risk and the adoption of No Child Left Behind, 

schools in the United States have looked for ways of improving achievement outcomes for 

students at all levels (Woods, 2015). While some researchers and policy makers have supported 

increasing total instructional hours, other researchers such as Adelman et al (1996) assert that 

“there is little or no rigorous research evidence demonstrating that longer blocks of instructional 

time produce improved student outcomes” (p. 4). The 1983 report by the National Commission 

on Excellence in Education, A Nation at Risk, recommended that schools and districts adopt a 

seven-hour school day and extend the school year from an average 180 days to between 200 and 

220 days (Woods, 2015). As previously mentioned, 1984 estimates suggest that it would cost 

approximately $1,000,000,000 to $1,100,000,000 dollars for each added instructional day across 

the country (Adelman et al., 1996). Between 1985 and 1990 seven states increased the length of 

the instructional day, however, between 1990 and 2014, 16 states removed the instructional day 

length and began mandating a total number of instructional hours per year (Woods, 2015). Since 

NCLB was enacted during the 2002 school year, many districts began adding time for 

instructional activities (Center on Education Policy, 2008).  

Table 2 below showed the four states with the lowest and highest amounts of required 

annual instructional time for elementary students in the United States and Minnesota, as of 2020, 

and the corresponding test scores of fourth graders demonstrating a Basic level of proficiency on 

the National Assessment of Educational Progress (NAEP) assessments in 2019. 

 

 



   

 

23 

Table 2 

Average Hours of Instruction Reported by ECS and NAEP Achievement Levels 

State Instructional 

Hours 

Reading 

Achievement 

Mathematics 

Achievement 

New Jersey 

 

720 72% 85% 

Arizona 712-890 

 

61% 77% 

Florida 

 

720-900 70% 87% 

Alaska 

 

740-900 53% 73% 

 

Minnesota* 935 69% 85% 

    

U.S. Average** 

 

969 65% 80% 

Michigan 

 

1,098 64% 76% 

Kansas 

 

1,116 66% 79% 

Tennessee 

 

1,170 66% 79% 

Texas 1,260 61% 81% 

    

Note. 2020 Instruction Time for grades 1-5 (ECS, 2020) and 4th Grade NAEP 

Proficiencies (United States Department of Education, 2019). 

*Minnesota listed as a reference point only. There are 20 states that require less annual 

instructional time than Minnesota according to the 2020 ECS report. 

**U.S. Average calculated using times reported for grades 1-5 and excludes data not 

reported by the ECS for Arkansas and Vermont. 

 

Although the research of Adelman et al. (1996) did not correlate increased time with 

achievement, they did find positive change amongst other indicators that helped reduce overall 

school failure amongst at-risk students. They went on to suggest that: 

 Simply adding more classroom time to the school year or day is a weak reform strategy. 

More academic time is not necessarily needed if there is flexibility to reconfigure existing 

time in ways that make more sense to students and teachers. Extending noninstructional 
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time at school has important impacts on students. Flexibility of education time is an 

especially important characteristic for schools that serve students at risk of school failure. 

(Adelman et al., 1996, p. 47) 

 Adelman et al’s (1996) research suggests that adding time to the school day must be 

purposeful not only for students, but also for teachers. Implementing new innovations takes time 

for planning and therefore we must allocate time for teachers to work collaboratively with their 

colleagues to plan and implement classroom-based innovations (Adelman et al., 1996). 

Beginning in 1981, researchers began to consider elements of teacher effectiveness as part of 

school improvement strategies (Stringfield & Teddie, 1988). Stringfield and Teddie (1988) 

surveyed 76 elementary principals, 250 3rd Grade Teachers and 5,000 3rd Grade students 

regarding school climate and self-concept. They found that teachers’ and principals’ long-term 

expectations for student achievement were highly correlated to socioeconomic status, however, 

they also noted other factors aside from socioeconomic status: (1) student perception of 

academic climate, (2) principals’ sense of school efficacy, (3) family commitment to education, 

(4) student sense of long-term educational achievement, and (5) absence of negative school 

climate (Stringfield & Teddie, 1988). While teachers’ and principals’ expectations for students 

were correlated to socioeconomic status, students’ expectations were not (Stringfield & Teddie, 

1988). Stringfield and Teddie’s (1988) research summarized that “schools become more 

effective when students receive more effective teaching” (p. 45). This shed a light on perceptions 

by educators and educational leaders, that time devoted to instruction is only an effective school 

improvement strategy if there is purposeful planning and effective instruction occurring during 

the additional time. 
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Other attempts to improve student academic outcomes came through the implementation 

of extended and expanded learning time. These programs aim to increase exposure to instruction 

for students beyond the traditional school time for economically disadvantaged students and 

families, including approaches such as: “Out-of-school programs, summer schools, expanded 

learning time schools, and year-round schools” (Kidron & Lindsey, 2014, p. 2). During the 1999-

2000 school year, Kidron and Lindsey (2014) reported that approximately half of struggling 

schools in New York City implemented extended learning time (ELT) programs. The goals of 

these programs were to improve proficiency in reading and math and reduce the percentage of 

students scoring at the lowest levels on the city and state tests (New York City Board of 

Education, 2000). Kidron and Lindsey’s (2014) analysis found that students who were enrolled 

in Extended-Time programs scored 1-2 percent higher in both reading and mathematics and 

reduced low achievement levels by 2-4 percent (New York City Board of Education, 2000). In 

the early 2000s, Massachusetts elementary schools began implementing Expanded Learning 

Time (ELT) policies which required at least 300 additional hours of instruction per year, with a 

major goal being to increase student achievement (Checkoway et al., 2013). This research found 

that approximately five out of eight hours of school were allocated to core academic instruction. 

Schools reported that teachers, staff, and students experienced more fatigue with the longer 

school day. They also found that there were no significant effects on student achievement in 

reading or mathematics (Checkoway et al., 2013). When Kidron and Lindsey (2014) studied the 

effects of 30 studies of extended learning programs on student achievement and other outcomes 

through a metanalysis of studies that had mostly been completed in the five years leading up to 

their publication, they determined that an effect size of 0.25 would be educationally significant. 
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They found that “increased learning time programs had a positive effect on students’ academic 

motivation but not on literacy or math achievement” as their effect size was found to be only 

0.07 for elementary students (Kidron & Lindsey, 2014, p. 5). Each of these studies indicated that 

while there were some improvements in student achievement outcomes in schools that 

implemented extended learning programs, those increases were relatively small. 

 Another perspective to time in school concerns itself with the impact that school start 

times have on students’ academic performance. As of 2019, multiple states have begun 

legislating to push back school start times to help combat the ramifications of sleep deprivation 

(Pompelia, 2019). Research published by the American Psychological Association (2014) found 

that the relationship between earlier start times and lower academic achievement may be 

explained by the “ramifications of sleep deprivation” in more affluent communities and schools 

(American Psychological Association, 2014, p. 60). They also suggested that pushing back start 

times for secondary school students while making start times earlier for elementary school 

students may “simply be shifting the problem from adolescents to younger children” (American 

Psychological Association, 2014, p. 60). They suggested that the reason they did not see as much 

correlation with disadvantaged students and schools is that there are so many other factors in 

play with those communities that it becomes more difficult to pinpoint a single impacting factor. 

Mixed results have been found with schools implementing earlier start times. According to 

Dupuis (2015), early start schools outperformed later start schools between 2010-2011, by 2012 

they showed similar performance and then began to decline in achievement comparisons from 

2013-2015. Kubow et al (1999) reported that during the 1997-98 school year, the Minneapolis 

Public School district began wide sweeping changes to school start times across their schools. 
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All secondary schools changed to having later start times, while there were three different start 

times across the district’s 71 elementary schools to accommodate transportation (Kubow et al., 

1999). The study found that elementary schools who adopted a later start time of 9:40 had 

negative effects on student engagement and learning, similar to schools who made a two-hour 

time change to either an earlier or later start time. Schools that implemented an earlier start time 

with only a one-hour time change noted positive impacts on student outcomes (Kubow et al., 

1999). Again, making changes to this element of school schedules needs to take into 

consideration a variety of factors beyond operational structuring. 

 When synthesizing the literature related to school improvement efforts across the nation 

over the past three or four decades, it was noted that increased learning time had shown different 

effects for different groups of students. Revisiting the data from ECS and the NAEP, there again 

appeared to be mixed achievement results throughout the states as high and low achievement on 

national assessments have not appeared to cluster amongst states who have mandated either 

higher or lower cumulative instructional time (Education Commission of the States, 2020; 

United States Department of Education, 2019). Similar to international data, it was worth noting 

that there were achievement levels above the national average within states implementing both 

high and low instructional time mandates (Education Commission of the States, 2020; United 

States Department of Education, 2019). When planning strategies to reach academic 

achievement goals, educational administrators and policy makers should also consider the costs 

and benefits associated with requiring more or reducing instructional time. Noting these surface 

level analyses has led researchers to consider the next related topic within the literature, how 

time is allocated during the school day and year to specific subject matter instruction. 
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Instructional Time and Practices 

 In continuing to build an understanding of the policies and perspectives related to total 

instructional time spent in compulsory school across the globe, research was reviewed which 

investigated how time has been allocated to specific subject matter instruction within the school 

day, across the nation’s schools. Woods (2015) stated that research on how time allocated to 

instruction is utilized is overall limited. Earlier research focused on reporting the status of time 

allocations and the organization of schools, they did not link their studies of these allocations to 

the correlation with student achievement outcomes (Caldwell et al., 1982). Therefore, this 

section focused on research related to time allocated to core subjects such as: reading/language 

arts, mathematics, science, and social studies, and time allocated to encore subjects such as: art, 

music, and physical education, along with their relation to student outcomes. 

Structure of the School Day 

Prior to the enactment of NCLB, Smith (2000) investigated how much time students 

spent actively engaged in academic learning during their school day, across elementary schools 

in the Chicago Public School system. Smith’s (2000) research utilized data from three years of 

visits to area elementary schools where observers documented over 70 teachers instructing more 

than 300 periods of language arts, mathematics, social studies, and science in grades 2, 5, and 8. 

“The objective was an assessment of total learning opportunity, so core academic time was not 

isolated from “encore” time spent on music, art, physical education, computers, or in the library” 

(Smith, 2000, p. 658). According to the National Center for Education Statistics (1991) most 

elementary schools in the U.S. reported between 330 and 345 minutes of daily instruction across 

grade levels (Smith, 2000). The study found that an average of 23% of time was absorbed by 
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noninstructional activities, with a range of 14-30% amongst more and less effective teachers 

(Smith, 2000). Findings indicated that on average, only 40-60% of allocated time was spent on 

instruction (Smith, 2000). Organizational structuring was also considered to have played a part in 

the low availability to academic learning time as several opportunities were stolen by special 

events throughout the school year (Smith, 2000). Overall, it was found that the “overriding 

determinant of daily instruction time was allocated time” and that classroom management only 

accounted for small ranges of increased opportunities for student learning (Smith, 2000, p. 664). 

Finally, Smith (2000) surmised that additional time in the school day was ineffective if solid 

instructional practices were not in place.  

Core Instruction Time and Practices 

First researchers must understand how time within the elementary school day is allocated 

amongst various areas of subject matter. Further research investigated the relation to and impact 

on specific subject matter areas which fall into the “core” instruction umbrella: reading/language 

arts, mathematics, science, and social studies.  

Research by Rosenshine (1981) found that by the 1980s, typical second- and fifth-grade 

students spent 135 and 170 minutes per day on academic activities respectively. Rosenshine 

(1981) also found that students were actively engaged for only 90 to 115 of those allocated 

minutes. They considered that perhaps less than two hours of engaged time may not be adequate 

for low-achieving students, however they were unsure if additional time could or would be used 

more effectively (Rosenshine, 1981). Over the next twenty years, policy changes began to take 

shape with the culminating passage and enactment of No Child Left Behind. Therefore, there 
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was also an important distinction to be made when comparing international policies to national 

policies: 

Unlike many other nations, education in the United States is not under precise national 

control. A narrowed curriculum is commonly typified as being tapered in favor of 

concentrating on reading and mathematics. A good deal of literature in the past several 

years has supported the idea that No Child Left Behind (NCLB) has narrowed curriculum 

in terms of other subjects, such as science and social studies receiving less attention in 

classrooms, particularly elementary classrooms. (Kingsbury, 2007; McMurrer, 2008; as 

cited in Judson, 2013, p. 623) 

Holt (2002) wrote that “narrowing of curriculum sucks all love of learning out of 

education while creating a focus on reading, writing, and math to the exclusion of everything 

else” (p. 266). This narrowing occurred as it was seen as favorable to master standards with 

“conveyor-belt precision” (Holt, 2002, p. 265). Between 2006 and 2007, the Center on Education 

Policy (2008) conducted a study of 349 school districts to examine the amount of instructional 

time allocated to specific subjects and found that since the enactment of No Child Left Behind in 

2002, “62% of all school districts had increased the amount of time in elementary schools on 

language arts and/or math, while 44% did so while also cutting time for science, social studies, 

art, music, and physical education, lunch or recess” (p. 23). Ultimately researchers found that 

since NCLB took effect schools decreased non-tested subjects and activities by an average of 75 

minutes a week or more (Center on Education Policy, 2008). 

Research by the National Research Council (2011) supported amending current federal 

law to include science in their annual accountability indicators to reinforce the need for science 
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education in K-12 schools. At the time of their report, 12 states had indicated science as an 

accountability indicator (NRC, 2011).  Blank (2013) reported that an analysis of 150 earlier 

studies indicated that students’ general interest in science content began to decline starting at age 

11. During the 2007-2008 school year, science was allocated an average of 2.3 hours per week of 

instruction, compared to an average 11.7 hours for reading/language arts, 5.6 hours for 

mathematics, and 2.3 hours for social studies in grades 1-4, representing a steady decline since 

1988. When comparing these allocations to the fourth grade NAEP achievement data, Blank 

(2013) observed a four-point difference between states with an average of two hours allocated to 

science instruction versus states with an average of three and a half hours allocated to science 

instruction, four points being statistically significant. A difference of 12 points was observed 

between states allocating less than one hour of science instruction versus states allocating over 4 

hours of weekly instruction in science (Blank, 2013). Blank (2013) also noted in their research 

that the additional time allocation did not close the achievement gap between high- and low-

income status students. Several studies reported that schools have allocated less instructional 

time to science and social studies since the inception of NCLB (Kingsbury, 2007; Linn, 2008; 

McMurrer, 2008; as cited in Judson, 2013). In a study that reached all 50 states, 71% of school 

districts reported reducing the amount of time in other subject areas to allow for increases to 

instruction in reading and mathematics as achievement in those subject areas were used in 

accountability measures (Chudowsky et al., 2006 as cited in Judson, 2013). However, Judson 

(2013) warned that if achievement in other content areas becomes over regulated then a fear of 

penalties may not have overall positive effects on student interest and learning. 
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Prior to the enactment of NCLB in 2002, schools reported allocating an average of 378 

minutes per week on English language arts, whereas by 2007 districts reported allocating an 

average of 520 minutes on the same subject matter, an increase of 47% (Center on Education 

Policy, 2008). When examining changes to allocations for mathematics instruction researchers 

noted similar trends, with 75% of reporting districts adding 50-150 minutes per week of 

additional instructional time (Center on Education Policy, 2008).  

In 2003, after the enactment of NCLB, the Head Start early childhood program was 

reauthorized. In the reauthorization, language relating to social and emotional development was 

replaced by literacy (Alford et al., 2016). Alford et al. (2016) conducted a study with the purpose 

of identifying the amount of time and opportunities students had to engage in student-centered 

versus teacher-centered instructional activities amongst primary age students (preschool to grade 

two). Alford et al’s (2016) research also found that kindergarteners were spending considerably 

more time on academic content than in free-exploration opportunities. The study by Alford et al. 

(2016) analyzed 91 primary aged classrooms to observe the amount of time spent on various 

types of learning activities, as well as student and teacher actions and behaviors during these 

activities. Throughout their observations, the researchers found that students spent approximately 

43% of their time either participating in listening/watching activities or on written assignments 

(Alford et al., 2016). These two activities made up 65% of the activities observed throughout all 

observations (Alford et al., 2016). Student-centered activities were observed for less than 10% of 

the total instructional time, with constructive play being observed less than one percent of the 

time. Whole group direct instruction was also observed to be utilized over 55% of all 

instructional time (Alford et al., 2016). Ultimately Alford et al’s (2016) findings showed that 
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classrooms where higher percentages of time were allocated to developmentally appropriate 

instructional practices had higher engagement rates than classrooms where other instructional 

practices were utilized. 

Research regarding reading and socio-economic classes found that first graders from 

lower socio-economic status (SES) classrooms spent almost 40% of their time with text at the 

letter or word level, whereas their higher-SES counterparts spent nearly 50% of their time with 

connected texts (McIntyre et al., n.d.). Other researchers found that time spent silent reading had 

an impact on older students in grades five and six, while showing little correlation for primary 

aged learners (Frye et al., 1990). Therefore McIntyre (n.d.) suggested that it is important for 

young learners to have reading time monitored closely by a teacher, rather than focusing on 

independent reading tasks. In their study, they observed 26 first-grade classrooms in 10 schools 

and found that of the lowest performing 20% of each class, students who spent 40% or more of 

their time reading connected text, and students who spent 20% or less of their time reading 

connected text had no significant difference in reading achievement (McIntyre et al, n.d.). The 

researchers argue that at this stage of development students need more time engaged with their 

classroom teacher to build necessary reading skills, so it is more about how their time is spent, 

rather than how much they are reading, especially for struggling readers (McIntyre et al, n.d). 

McIntyre et al. (n.d.) went on to assert that allocating time to independent reading when students 

cannot read much is not a beneficial instructional activity for improving reading outcomes. 

Instead, they suggest that these times, especially for young learners, needs to be closely 

monitored for student engagement (McIntyre et al, n.d.). These researchers also support the 

finding that there are a variety of learning activities that students should engage in throughout 
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their school day to build strong reading skills, further supporting the concept that how the 

allocated time is utilized may have a greater impact then just how much total time students spend 

in school. 

Karweit (1984) stated that the National Commission on Excellence in Education 

considered promoting policies that would lengthen the school year to 220 days consisting of 7-

hours of instruction and other activities (p. 33). Considering these recommendations for policy 

enaction, Karweit made the following statement: 

Time is a necessary, but not sufficient, condition for learning. Learning takes time but 

providing time does not in itself ensure that learning will take place. Many of the studies 

find a statistically significant effect of engaged time on learning. Academic learning time 

becomes a measure both of how much time was spent and how appropriately it was used. 

(Karweit, 1984, p. 33) 

Several researchers refer to the prior investigations by Carroll (1963), where they 

expressed that learning was a function of time spent and time needed (Karweit, 1984). Research 

since then has often focused on the amount of time spent, while all but ignoring the amount of 

time needed (Karweit, 1984). Gettinger (1985; 1989) built from Carroll’s construct that 

deepening the understanding of time needed for learning could greatly impact how time is both 

allocated and utilized in elementary schools. Their research focused on three variables a) time 

allocated for learning, b) time spent on learning, and c) time needed for learning (Gettinger, 

1985). Gettinger (1985) explained that individual differences amongst students was one of the 

most understood and accepted generalizations in education, therefore allocating or spending 

additional instructional time on a task may not benefit all students to the same extent. The goal of 
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Gettinger’s (1985) research was to determine the average amount of time needed to achieve 

mastery, which was determined to be 100% accuracy, when given multiple attempts on a 

standardized reading task. Their study was conducted with 171 fourth- and fifth-grade students 

from four public elementary schools in the Midwest which found that the average student needed 

approximately four attempts to reach 100% accuracy on a task (Gettinger, 1985). When students 

were allowed to self-select the number of attempts, it was found that they only spent 68% of the 

time needed to reach mastery which resulted in a decreased degree of learning (Gettinger, 1985). 

These findings highlight the importance of both allocating adequate time for learning and 

ensuring that students engage in learning for as long as they need to maximize their achievement 

(Gettinger, 1985).  

Gettinger replicated their previous study in 1989, this time with third-grade students from 

Wisconsin, all of whom had been identified with a learning disability. During a time when other 

research around perseverance was being conducted, they stated that “less than optimal 

instruction and lower than average ability may increase time needed for learning beyond what 

would otherwise be predicted” (Gettinger, 1989, p. 76). In addition to methods previously 

implemented, students in this trial series could also earn incentives for spending more time 

completing attempts where they were either improving or maintaining their level of achievement 

(Gettinger, 1989). It was found that on average, students required approximately five trials to 

reach mastery, and nearly half spent more or less than the amount of needed time when 

incentives were put in place. These findings once again supported Carroll’s model that increasing 

perseverance only benefits students who typically spend less time than needed in learning, and 
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simply increasing the amount of time spent does not guarantee an increase in learning, especially 

for students who may not need as much time (Gettinger, 1989). 

Berliner (1978) stated that learning is only impactful if a student is engaged in 

appropriate content which is clearly organized and at a level which the student can understand. 

When researching mathematics achievement and engagement, researchers concluded that 

students needed to attain an accuracy level in mathematics of 80% or greater (Berliner, 1978). 

They also noted that trying to sustain the length of time students engaged with simple content 

would not have an academic benefit to students (Berliner, 1978). Rosenshine’s (1981) study of 

engaged learning time found that second grade students who were allocated 90 minutes for 

literacy activities were engaged in these activities approximately 73% of the time, with higher 

engagement rates (84%) stemming from teacher-led activities, while lower engagement rates 

(68%) were shown to be connected to independent work activities. Parallel findings were found 

for fifth grade students who were allocated 110 minutes for literacy activities. Students were 

engaged an average of 74% of the time, with higher engagement rates (80%) resulting from 

teacher-led instruction, while lower engagement rates (63%) were shown to be connected to 

independent work activities (Rosenshine, 1981). With both groups of students, it was noted that 

approximately one-third of allocated time was spent on teacher-directed activities and two-thirds 

was spent on independent activities, suggesting that students spent a shorter period of their 

school day in a highly engaging mode of learning (Rosenshine, 1981). The study also examined 

the allocation and engagement rates of mathematics instruction for students in grades two and 

five (Rosenshine, 1981). Second grade students were allocated an average of 35 minutes per day 

and exhibited an average engagement rate of 71%, whereas fifth grade students were allocated 
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44 minutes on average per day for mathematics instruction and remained engaged for 74% of the 

time (Rosenshine, 1981). Similar to the findings related to literacy instruction, students engaged 

in mathematics activities spent less than 30% of their instructional time in teacher-led activities 

and over two-thirds of their time was spent on independent work (Rosenshine, 1981).  

In addition to core instruction in the subject areas of reading/language arts, mathematics, 

science, and social studies, elementary students also have instructional time allocated to encore 

subject matter areas including the visual arts, music, and physical education amongst others. The 

next section will explore the literature related to how these subject areas impact and influence 

academic achievement in elementary aged students. 

Encore Instruction Time and Practices 

While engaging students in academic learning activities is essential to academic growth 

and achievement, the social-emotional wellbeing of students is also important for overall success 

in schools. 

With the increase in state-mandated testing across the USA, schools and school districts 

are considering ways of increasing instructional time for core curricular subjects such as 

mathematics, science, English, and social studies. One seemingly logical approach to 

improving test scores is to reduce the time spent in subjects that are not tested, most 

notably art, music, and physical education, thus increasing time for tested subjects. 

(Fraser et.al., 2003, p. 721) 

Rosenshine (1981) found that approximately 23 to 24 percent of the school day was 

allocated to encore subject matter including the visual arts, music, and physical education which 

accounted for roughly 55 minutes per day for second-grade students and approximately 65 



   

 

38 

minutes per day for fifth-grade students. After the passage of NCLB schools reported decreasing 

instruction in art, music, and physical education by nearly 30% to allow additional time for core 

instruction (Center on Education Policy, 2008). Brenner and May (2016) stated that high-stakes 

testing have been a result of educational policy. Over more than a decade of testing has not 

shown a significant increase in student achievement at either the state or national levels, although 

it has shown a negative impact on arts education across the country (Brenner & May, 2016). 

Brenner and May (2016) found that following the enactment of NCLB, drastic budget cuts and 

influences of standardized testing has led to decreases in music education participation. They 

also examined the effects of music instruction on early literacy skills such as phonemic 

awareness and reading development (Brenner & May, 2016). First grade teachers reported during 

the study that student achievement in reading was at the highest levels they had seen in years 

(Brenner & May, 2016). Researchers concluded that the music instruction that students received 

helped to foster a love of learning and build skills to serve them throughout their life while 

engaging in an activity they highly enjoyed (Brenner & May, 2016).  

Students also engage in a variety of physical activity opportunities throughout their 

school day. These opportunities arise in the form of informal recess opportunities as well as 

formal instruction periods within physical education settings. With the pressures of high stakes 

testing and student achievement looming, Finnan et al. (2015) found that some school 

administrators have scrutinized time taken away from core instruction, primarily in reading and 

mathematics. Finnan et al’s (2015) study occurred in an elementary school where 93% of 

students received free or reduced lunch and 94% of students identified as African American. 

Observations were conducted in classrooms of second-, third-, and fourth graders over a period 
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of four years (Finnan et al., 2015). The school allocated 90 minutes to reading/language arts 

instruction and 60 minutes to mathematics instruction daily (Finnan et al., 2015). The study 

involved instructing students in yoga methods and practices during weekly lessons which took 

place during the school day. Students who participated in the yoga instruction showed evidence 

of increased focus and concentration. They also showed increased perseverance and developed 

skills associated with positive relationships (Finnan et al., 2015). Over 73% of teachers whose 

classes participated in the program reported carryover of skills into the academic setting, which 

led to increased engagement in learning (Finnan et al., 2015). The school also observed a 

reduction in disciplinary referrals by 50% with the trend staying steady in ensuing years (Finnan 

et al., 2015). 

A study by Hunt et al. (2010) was conducted in a first grade setting to analyze the impact 

of a 15-minute recess break on the spelling and writing productivity as well as reading 

comprehension of students. The need for this study arose as several schools had begun to 

eliminate recess to allow for more time to engage in instruction of tested subjects, although 

recent studies had suggested that spending more time on a task would not guarantee an increase 

in achievement (Hunt et al., 2010). The Peabody Picture Vocabulary Test (PPVT-IIIA) was 

administered to 32 students in the school to determine their language ability (Hunt et al., 2010). 

The study found that students who received a recess break prior to their reading and language 

lessons performed at higher levels of academic achievement, than their peers who received a 

recess break after instruction had taken place (Hunt et al., 2010). Prior studies, which were cited 

by the researchers, stated that play had been shown to enhance cognitive development as it 

provides the brain with opportunities to create chemicals that support the development of long-
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term memory, which is crucial to learning (Hunt et al., 2010). However, the authors of the study 

also stated that there is a need for action research to investigate how recess breaks can affect 

student’s attention and achievement (Hunt et al., 2010). 

A study by Fraser et al. (2003) surveyed 547 elementary school principals in Virginia to 

collect data related to the number of specialists each school had for encore subjects, including: 

art, music, and physical education. They also collected data related to the amount of instructional 

time spent on subject matter in these three areas and investigated the relationship and correlation 

to student achievement (Fraser et al., 2003). Researchers sent surveys to 1,167 elementary 

principals and received responses from 547 principals (Fraser et al., 2003). Student achievement 

data was obtained from the Virginia Department of Education’s website for grades three and five 

during the 1999-2000 school year in all four core academic areas (Fraser et.al., 2003). 

Researchers averaged out the responses of time allocation to find that most students spent 49 

minutes per week with an art specialist, 59 minutes with a music specialist, and 82 minutes with 

a physical education specialist (Fraser et.al., 2003). Fraser et al. (2003) concluded that there 

would be no increase in student achievement by decreasing the amount of encore instruction time 

spent in elementary schools. They also stated that overall, the relationship between achievement 

and encore instruction time was “statistically null”, while they also stated that the trend was 

positive and could potentially mean that more encore instruction time could lead to higher test 

scores (Fraser et.al., 2003, p. 731). 
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Summary 

 The review of literature encompassed many ideas and findings that spanned multiple 

decades and cross regional boundaries. Research related to the amount of time elementary aged 

students spent in school varied around the world as well as around the United States. A simple 

comparison of PISA and NAEP achievement data with policies related to time in school left 

researchers wondering how they correlate statistically. They also left educational practitioners 

wondering if they were utilizing time resources to the best of their ability. 

 The United States underwent significant educational reforms in the past twenty years 

with the passage, adoption, and implementation of No Child Left Behind, and the reauthorization 

under the Every Student Succeeds Act which maintained high stakes testing mandates. Districts 

have seen shifts in how time is being allocated to core subjects such as reading/language arts, 

mathematics, science, and social studies, as well as encore subjects such as arts, music, and 

physical education with varying impacts on student achievement. The following study was 

focused on observing the correlation between time allocated to instruction in both core and 

encore subject matter and current levels of achievement in Minnesota public elementary schools 

to gain a better understanding of current impacts of time allocations. 
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Chapter 3: Methodology 

 This quantitative study was designed to examine the extent to which the amount of 

instructional time allocated to reading/language Arts, mathematics, science, social studies, art, 

music, and physical education shared a relationship with student achievement in reading and 

mathematics as measured by the Minnesota Comprehensive Assessments (MCA) for grades 

three through five in public elementary schools across the state of Minnesota. 

Chapter three provided information specific to this quantitative study design and 

methodology, including: research questions and hypotheses, research design, variables, study 

population and sampling, data collection, treatment of the data, and human subject approval via 

the Institutional Review Board. 

Statement of the Problem 

The review of literature revealed that there was limited research exploring the 

relationship between the amount of time allocated to instruction and student achievement at the 

elementary level. While the related literature and data indicated a narrowing of curriculum across 

public schools throughout the United States, the research did not examine the impacts of 

instructional time reallocations in multiple subject areas on student achievement, including those 

which were not formally assessed by state measures. 

Purpose of the Study 

This study examined the extent to which there is a relationship between time allocated to 

instruction in the subject areas of reading/language arts, mathematics, science, social studies, art, 

music, and physical education and student achievement in reading and mathematics for grades 

three through five across Minnesota’s public elementary schools. This study also examined to 
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what extent time is allocated to instruction in multiple subject areas which are not formally 

assessed to determine if there appeared to be any impacts on student achievement. The related 

literature indicated that over the past two decades, instructional time for non-tested subjects has 

been reduced to allow for instructional time to be increased for the tested subjects of reading and 

math. As social studies, art, music, and physical education are non-tested subjects, this study 

aimed to investigate the relationship that instruction in these subjects had to student achievement. 

The relationship between science instruction and student achievement was also investigated 

along with other non-tested subjects as science was originally a non-tested subject. 

Research Questions and Hypothesis 

 The following questions were used to guide the investigation of the relationship between 

time allocated to instruction and student achievement across public elementary schools in 

Minnesota. 

1. To what extent was time allocated to instruction in: Reading/Language Arts, Math, 

Science, Social Studies, Art, Music, and Physical Education for grades three through five 

across select Minnesota public elementary schools during the 2018-2019 school year? 

2. To what extent was there a relationship between time allocated to instruction in: 

Reading/Language Arts, Math, Science, Social Studies, Art, Music, and Physical 

Education for grades three through five during the 2018-2019 school year and student 

achievement as measured by the 2019 Minnesota Comprehensive Assessments in 

Reading and Math across select Minnesota public elementary schools? 

a. Alternative Hypothesis: There was a significant relationship between the amount 

of time allocated to instruction in Reading/Language Arts, Math, Science, Social 
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Studies, Art, Music, and Physical Education for grades three through five and 

student achievement as measured by the Minnesota Comprehensive Assessments 

in Reading and Math. 

b. Null Hypothesis: There was no significant relationship between the amount of 

time allocated to instruction in Reading/Language Arts, Math, Science, Social 

Studies, Art, Music, and Physical Education for grades three through five and 

student achievement as measured by the Minnesota Comprehensive Assessments 

in Reading and Math. 

Research Design and Methodology 

 The quantitative study design investigated the average amount of time allocated to 

instruction across multiple subject areas in select Minnesota elementary schools, as well as the 

correlations between the amount of time allocated to instruction and student achievement.  

 The study design approach used was an experimental design referred to as causal-

comparative research. Creswell and Guetterman (2019) stated that an experiment is used to test 

an idea or practice to determine whether there was an influence on the outcome. The study 

described in this chapter investigated whether there was a relationship between the amount of 

time allocated to instruction in seven subject areas: reading/language arts, mathematics, science, 

social studies, art, music, and physical education, and the impacts on student achievement in two 

subject areas: reading and math. This study served as an initial investigation and analysis of 

variables which have not been purposefully correlated in previous research studies. Using a 

causal-comparative design involved comparing two groups that differed in some way, such as 

instructional time and achievement (Creswell & Guetterman, 2019). Causal-comparative designs 
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do not involve the manipulation of variables as there are often conditions in educational settings 

that cannot be easily altered, such as the curriculum being used in two classrooms (Creswell & 

Guetterman, 2019).  

The study utilized secondary data collected by and reported by the Minnesota Department 

of Education for the 2018-2019 school year. McMillan and Schumacher (2010) described this 

type of research as ex post facto research as the conditions already occurred. Creswell and 

Guetterman (2019) cautioned that findings of causal-comparative research studies must be 

carefully interpreted as there is less control over other outside variables. They also caution that 

causal-comparative designs are not used to identify cause and effect relationships between 

variables, but rather associations between variables (Creswell & Guetterman, 2019). 

The remainder of this section of the research design described the variables identified for 

study, discuss cross-sectional data, treatment of the data, as well as assumptions regarding 

validity and reliability of the data collected for analysis, and data security. 

Variables  

This study included both independent and dependent variables for data collection and 

analysis. An independent variable may “impact or predict the dependent variable” (Bergin, 2018, 

p. 73). A dependent variable represents an outcome (Bergin, 2018). The independent variables 

for this study included the time allocation data for each of seven subject matter areas including: 

reading/language arts, mathematics, science, social studies, art, music, and physical education. 

These have been identified as independent variables as the researcher examined the extent to 

which there is a difference in the amount of time that was allocated in each subject area across 

grade levels and examine the correlation that each subject area has to student achievement in 
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reading and math. Therefore, the dependent variable for this study was student achievement in 

reading and math as measured by the Minnesota Comprehensive Assessments for reading and 

math. 

Population and Sampling 

 The population used in this study included all public elementary schools in Minnesota. 

Bergin (2018) stated that it is typically impractical to gather data related to an entire population, 

therefore the use of sampling is needed to identify a portion of the population that can be 

accessed for study. Deliberate sampling was used in this study so that only public non-charter 

elementary schools which included kindergarten through fifth grade in their configuration were 

included in the data, as most schools in Minnesota utilized either a K-5 or K-6 configuration. 

Deliberate sampling involves intentionally choosing participants that “exhibit particular 

characteristics” (Bergin, 2018). Charter schools, Bureau of Indian Education (BIE) schools, and 

private schools were excluded from the study sample as these schools may have followed 

different requirements in terms of instructional programming and assessment than traditional 

public schools. The sample for this study included only public non-charter elementary schools 

which have the six consecutive grade levels beginning with kindergarten and ending with fifth 

grade. Instructional time allocation data was collected to measure the average amount of time 

allocated to subject matter instruction across grade levels. 

Data Collection 

 Data was collected from the Minnesota Department of Education’s (MDE) Data Center 

through their public data request system. Data was collected for the 2018-2019 school year and 

included: time allocations (minutes of instruction) for each of seven academic areas 
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(reading/language arts, mathematics, science, social studies, art, music, and physical education) 

in each of grade three through five, along with proficiency data from the Minnesota 

Comprehensive Assessment (MCA) in reading and mathematics in grades three through five. 

The data was assumed to be valid as time allocations were self-reported by school districts 

directly to the state education authority. The raw data from the Minnesota Department of 

Education on time allocations and achievement scores was organized into Excel spreadsheets by 

MDE’s Data Center staff. The researcher then reorganized the data based on the deliberate 

sampling techniques necessary to achieve the purpose of the research study. Reorganization 

included removing data for subject matter outside those being measured in the study and 

removing schools which do not meet the deliberate sample which included inclusion of grades 

K-5 in their configuration and reporting time for each subject area identified in the research 

questions. Once the data set was organized based on the sampling, the raw data was treated by 

the Statistical Consulting and Research Center at St. Cloud State University utilizing the 

treatments outlined in the following sections. 

Validity of the data. Minnesota school districts reported the total minutes of instruction 

per term based on course content directly to the Minnesota Department of Education. The 

researcher assumed that the data collected for this study was valid as it was compiled by the Data 

Center at the Minnesota Department of Education. Bergin (2018) described possible 

disadvantages with utilizing secondary data which may include: missing variables, slightly 

varying definitions of concepts, and potentially missing data. The Minnesota Department of 

Education did not run any validity testing on this data; therefore, the researcher assumed that 

districts accurately reported the minutes of instruction. To account for any missing data, the 
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sample only included schools who reported minutes of instruction for all seven identified subject 

areas across each grade level. To account for possible errors in data entry, the sample only 

included schools which reported between 4,000 and 25,000 minutes of instruction for 

reading/language arts and mathematics, and a total below 75,000 minutes to account for the 

length of a standard school day being between six and seven hours in length. 

Reliability of the data. Minnesota school districts reported the total minutes of 

instruction per term based on course content directly to the Minnesota Department of Education. 

The researcher assumed that the data collected for this study was reliable as it was compiled by 

the Data Center at the Minnesota Department of Education. There was no reliability testing 

utilized in this study as there are no data collection instruments being used, such as surveys or 

questionnaires (Creswell & Guetterman, 2019). Also, the Minnesota Department of Education 

did not conduct any reliability testing related to this data collection. Therefore, the researcher 

assumed that school districts accurately reported their annual minutes of instruction in each 

identified subject area. 

Data security and protections. Bergin (2018) stressed the importance of research ethics 

and protecting and preserving the data related to this study. The data for this study will be housed 

in excel spreadsheets which will originate from the Minnesota Department of Education’s Data 

Center. The spreadsheets were stored in the one-drive cloud storage system of St. Cloud State 

University and accessed on a password protected computer. 
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Cross-Sectional Data 

This study utilized secondary data collected through a public data request from the 

Minnesota Department of Education’s Data Center. Secondary data was defined as data which 

has been “collected by other researchers” (Bergin, 2018, p. 51). The information which will be 

collected will include data related to the amount of time (in days and minutes) allocated by each 

elementary school in the sample to instruction in the seven identified subject areas as well as 

student achievement data from the Minnesota Comprehensive Assessments in reading and math. 

In addition, the data set included the number of annual instructional days. The data for 

instructional time, and student achievement were from the 2018-2019 school year as the 

researcher understands that instructional time was greatly impacted during the 2020 and 2021 

school years as schools in Minnesota needed to shift to alternative learning models due to the 

COVID-19 pandemic. Since this study focuses specifically on collecting related data from one 

school year, this study will be utilizing cross-sectional data. According to Bergin (2018) cross-

sectional data were “focused on a particular moment in time” (p. 70). This will be an initial study 

of these variables and so the researcher will discuss recommendations for further research in 

chapter five which will include a replication of this study utilizing longitudinal data which 

investigates the same group over different periods in time (Bergin, 2018). 

Treatment of the Data 

To analyze the data, the following treatments were used to address each of the related 

research questions. This study utilized multiple treatments including descriptive statistics, 

correlation testing, and significance testing. The researcher utilized the services of the Statistical 
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Consulting and Research Center (SCRC) at St. Cloud State University to conduct the following 

treatments and help generate applicable information tables. 

Descriptive Statistics 

 Research question one investigated the extent to which that instructional time is allocated 

across multiple subject areas including reading/language arts, mathematics, science, social 

studies, art, music, and physical education in elementary schools across Minnesota. This data 

was reported utilizing a variety of statistical measurements under the umbrella of descriptive 

statistics. Bergin (2018) describes descriptive statistics as being able to identify the average 

values of a sample and detect variations between different data points. The following measures 

were used to describe the data used in this study. 

 Measures of Central Tendency. This study utilized multiple measures which “give a 

value for the ‘centre’ of a particular set of data” (Bergin, 2018, p. 77). These measures included 

mean and range. The mean locates the average of the set of data and is “calculated by adding all 

the different data points in a sample and dividing that total by the number of data points in the 

sample” (Begin, 2018, p. 77).  

 Measures of Variability. This study also utilized measures which analyzed the “spread 

or variability” of the data to investigate the relationship with the measures of central tendency 

(Bergin, 2018, p. 79). These measures included range. The range is the “difference between the 

highest value and lowest value in a dataset” (Bergin, 2018, p. 79).  

Correlation: Pearson r 

Research question two investigated the relationship otherwise referred to as the 

correlation between the independent variables, which include the amount of time allocated to 
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instruction for each of seven subject matter areas (reading/language arts, mathematics, science, 

social studies, art, music, and physical education) and the dependent variable which is student 

achievement as measured by the Minnesota Comprehensive Assessments in reading and math. 

Therefore, the Pearson product-moment coefficient correlation test, otherwise known as the 

Pearson r, was used to measure the extent to which there is a relationship between the 

independent and dependent variables (McMillan & Schumacher, 2010). The Pearson r was used 

to report the effect size of predictors, otherwise known as independent variables (Creswell & 

Guetterman, 2019). Effect sizes are reported with values which range from -1.00 to +1.00, with 

values closer to +1.00 showing strong positive correlations between predictor (independent) 

variables and outcomes (dependent variables) (Creswell & Guetterman, 2019). According to 

Cohen’s index (1988) an effect size of 0.2, 0.5, and 0.8 would be regarded as a small, medium, 

and large effect respectively (as cited in McMillan & Schumacher, 2010). 

Significance and Probability Level 

Creswell and Guetterman (2019) stated that “a significance (or alpha level) is a 

probability level that reflects the maximum risk you are willing to take that any observed 

differences are due to chance” (p. 188). The alpha level used for this study was 0.05, which 

suggested that there will be a 95% probability level (p-value) needed to support the researcher’s 

hypotheses and reject the null hypotheses. According to Bergin (2018), the p-value indicates the 

“likelihood that we would obtain results equivalent to, or more extreme than, the results we 

actually see in our data, if the null hypothesis were true” (p. 83). A p-value reaching below 95% 

would have indicated that the null hypothesis is more accurate based on the findings of this 

study. 
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Human Subject Approval-Institutional Review Board (IRB) 

 Data for this study was obtained through a public data request through the Minnesota 

Department of Education’s Data Center. Therefore, no individuals’ data will be collected or 

identifiable. There will be no human participants in this study. The IRB application was 

submitted on June 25th, 2021, after the preliminary examination of this research proposal and 

approved under an exempt review on July 12th, 2021. 

Summary 

 Chapter three outlined the research design and methodology that was used to examine the 

relationship between time allocated to instruction and student achievement in public elementary 

schools in Minnesota. This included the research questions and hypotheses, research design, 

treatment of the data, study population and sampling, data collection, and treatments for data 

analysis. Chapter four discussed the results of this study design. 
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Chapter 4: Results 

 The structure of the elementary school day has been guided by national legislation such 

as the No Child Left Behind Act of 2002, and the reauthorization as the, Every Student Succeeds 

Act of 2015 (Center on Education Policy, 2008; Association for Supervision and Curriculum 

Development, 2015). The structure of instructional expectations has also been guided in 

Minnesota through legislation such as the Read Well by 3rd Grade statute (Minn. Stat. § 120B.12, 

2001) and the World’s Best Workforce statute (Minn. Stat. § 120B.11, 2013). Multiple studies 

have reported findings which suggested that instructional time had been narrowed to focus on 

specific tested subjects following legislation over the last 20 years which put a focus on 

increasing student achievement in reading and mathematics (Center on Education Policy, 2008; 

Judson, 2013). 

Knowing that policies had influenced the amount of time students had access to 

instruction in several subject areas, this study set out to investigate the relationship, if any, 

between the amount of time allocated to instruction in tested and non-tested subjects including 

reading/language arts, mathematics, science, social studies, art, music, and physical education 

and student achievement in both reading and mathematics in Minnesota during the 2018-2019 

school year. 

This chapter reports the raw findings of the study. Quantitative data describes the average 

amount of time which was reportedly allocated for each subject area: reading/language arts, 

mathematics, science, social studies, art, music, and physical education, as well as the 

correlations between the amount of time allocated to instruction and student achievement in both 

reading and mathematics amongst select schools in grades three through five in Minnesota. 
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 Chapter four will review the purpose of the study and research methodology, explain the 

study population and sampling techniques used, and report the findings related to each research 

question. 

Statement of the Problem 

The review of literature revealed that there was limited research exploring the 

relationship between the amount of time allocated to instruction and student achievement at the 

elementary level. While the related literature and data indicated a narrowing of curriculum across 

public schools throughout the United States, the research did not examine the impacts of 

instructional time reallocations in multiple subject areas on student achievement, including those 

which were not formally assessed by state measures. 

Purpose of the Study 

This study examined the extent to which there is a relationship between time allocated to 

instruction in the subject areas of reading/language arts, mathematics, science, social studies, art, 

music, and physical education and student achievement in reading and mathematics for grades 

three through five across Minnesota’s public elementary schools. This study also examined to 

what extent time is allocated to instruction in multiple subject areas which are not formally 

assessed to determine if there appeared to be any impacts on student achievement. The related 

literature indicated that over the past two decades, instructional time for non-tested subjects has 

been reduced to allow for instructional time to be increased for the tested subjects of reading and 

math. As social studies, art, music, and physical education are non-tested subjects, this study 

aimed to investigate the relationship that instruction in these subjects had to student achievement. 
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The relationship between science instruction and student achievement was also investigated 

along with other non-tested subjects as science was originally a non-tested subject. 

Research Methodology 

 This study collected existing data from the Minnesota Department of Education through a 

public data request. This data set included reported time allocations for each of seven subject 

areas: reading/language arts, mathematics, science, social studies, art, music, and physical 

education for grades three through five at K-5 and K-6 public elementary schools. The data set 

also included student achievement data reported as a percentage of tested students scoring as 

proficient on the Minnesota Comprehensive Assessments in reading and mathematics. The data 

used in this study was from the 2018-2019 school year as this was the last year which was not 

impacted by the COVID-19 pandemic which greatly impacted policies related to learning models 

and standardized testing in Minnesota. 

 The first research question asked: To what extent was time allocated to instruction in: 

Reading/Language Arts, Math, Science, Social Studies, Art, Music, and Physical Education for 

grades three through five across select Minnesota public elementary schools during the 2018-

2019 school year? This question focused on reporting the average amounts of time allocated to 

instruction in grades three through five using descriptive statistical measures. These measures 

included mean and range to describe the average amount of time allocated to instruction in each 

subject as well as the spread of the data collected. 

The second research question asked: To what extent was there a relationship between 

time allocated to instruction in: Reading/Language Arts, Math, Science, Social Studies, Art, 

Music, and Physical Education for grades three through five during the 2018-2019 school year 
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and student achievement as measured by the 2019 Minnesota Comprehensive Assessments in 

Reading and Math across select Minnesota public elementary schools? This question focused on 

analyzing the relational strength between the amount of time allocated to instruction in each 

identified subject area and the proficiency levels of students in grades three through five across 

Minnesota’s public elementary schools in both reading and mathematics. The study utilized the 

Pearson product-moment coefficient correlation test, also known as the Pearson r, to measure the 

correlational strength between each variable, as well as significance testing to determine the 

likelihood that the observed correlations were not due to chance. 

Study Population and Sample 

The study utilized deliberate sampling techniques to only include public elementary 

schools in Minnesota with a K-5 or K-6 configuration. This initial sampling resulted in a study 

population of 419 schools. Some schools were excluded from the study sample as they did not 

report time allocation in one or more subject area identified in this study. When looking at the 

time allocations reported, the researcher also noted some inconsistencies in the annual 

instructional minutes reported by each school which may not have been valid. This included 

allocations that drastically underrepresented the amount of time allocated to instruction (as little 

as 1 minute per day in each subject area) to an overrepresentation of time allocated to instruction, 

resulting in more minutes being reported than existed in a school day or a school year. Therefore, 

the researcher determined that schools that reported less than 4,000 annual minutes 

(approximately 25 minutes per day) or more than 25,000 annual minutes (approximately 150 

minutes per day) in either reading/language arts or mathematics would be excluded from the 

study sample as the related literature had outlined that most of the instructional time was being 
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allocated to these two subject areas in elementary schools (Center on Education Policy, 2008; 

Holt, 2002; Judson, 2013). 

Schools included in the study sample needed to have reported data for all subject areas: 

reading/language arts, mathematics, science, social studies, art, music, and physical education for 

each grade three through five. Out of the original 419 schools in the study population, 68 schools 

met the sampling criteria to be included in the study sample for analysis including reporting 

annual minutes of instruction in each identified subject area with an allocation between 4,000 

and 25,000 annual minutes of instruction in both reading/language arts and mathematics. 

Research Question 1 

 The first research question examined the amount of time allocated to instruction in 

reading/language arts, mathematics, science, social studies, art, music, and physical education for 

grades three through five as reported by public elementary schools in Minnesota. The research 

question asked was:  

To what extent was time allocated to instruction in: Reading/Language Arts, Math, 

Science, Social Studies, Art, Music, and Physical Education for grades three through five 

across select Minnesota public elementary schools during the 2018-2019 school year? 

To analyze the extent to which time was allocated to instruction in reading/language arts, 

math, science, social studies, art, music, and physical education, this study utilized descriptive 

statistical measures to describe the averages and spread of the data collected. These data points 

included measures of central tendency such as mean, as well as measures of variance such as 

range. Mean scores locate the center most values in the data set. The mean identified the average 

amount of time reportedly allocated to instruction in each subject area. The range described the 



   

 

58 

difference between the minimum and maximum reported minutes of annual instruction in each 

subject area (Bergin, 2018). The range helped to identify the spread of the data. 

 The tables below showed the mean and range of the reported data set in each subject area 

identified in this study, followed by a narrative describing the analyzed data. These measures aid 

in identifying the average amounts of time allocated to each subject area across grades three 

through five in Minnesota’s public elementary schools.  

Table 3 below outlined the reported mean average of annual minutes of instruction 

reported for grades three through five during the 2018-2019 school year. 

Table 3 

Average Yearly Days and Minutes Allocated to Instruction as Reported by Schools:  169 Days 

 

n = 68 

Grade 3 

 

Grade 4 Grade 5 

Mean Mean Mean 

Reading/Language 

Arts Instruction 

 

14,831 14,841 14,901 

Mathematics 

Instruction 

 

10,281 10,294 10,206 

Social Studies 

Instruction 

 

4,340 4,332 4,340 

Science Instruction 

 

4,317 4,310 4,317 

Music Instruction 

 

3,371 3,371 3,371 

Physical Education 

Instruction 

 

3,195 3,220 3,220 

Art Instruction 

 

2,898 2,898 2,898 
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There were 68 select elementary schools in Minnesota that reported the total number of 

annual instructional days for grades three through five during the 2018-2019 school year. The 

mean (average) was approximately 169 days of instruction during the school year. Average time 

allocations for instruction remained relatively steady across grades three through five. The mean 

(average) for reading/language arts was calculated by combining the 35 school sites who 

reported time for language arts instruction with 33 school sites who reported time for reading 

instruction across grades three through five. As Minnesota has established English Language 

Arts standards which include reading instruction, language arts and reading were related subject 

matter and therefore reported as such in the findings of this study. 

As Table 3 above showed, the mean (average) time allocation reported by schools was 

approximately 14,857 minutes across all three grade levels for reading/language arts instruction 

during the 2018-2019 school year. There were approximately 10,260 annual minutes of 

instruction reportedly allocated to mathematics instruction. Schools reported similar average 

amounts of instructional time for both social studies and science instruction with a mean of 4,337 

and 4,315 annual minutes of instruction respectively reported. Fine arts instruction which 

included both music and art instruction remained steady across grades three through five with a 

reported mean (average) of 3,371 minutes of instruction reported for music instruction and 2,989 

minutes of instruction reported for art instruction during the 2018-2019 school year. Finally, an 

average of 3,212 annual minutes of instruction were reported for physical education instruction. 

Table 4 below outlined the reported range of annual minutes of instruction reported for 

grades three through five during the 2018-2019 school year. 
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Table 4 

Range of Yearly Minutes Allocated to Instruction as Reported by Schools:  169 Days 

 

n = 68 

Grade 3 

 

Grade 4 Grade 5 

Min Max Min Max Min Max 

Reading/Language 

Arts Instruction 

 

4,260 22,960 4,260 22,960 4,260 22,960 

Mathematics 

Instruction 

 

4,260 19,665 4,260 20,520 4,260 14,535 

Social Studies 

Instruction 

 

1,350 10,200 1,350 10,200 1,350 10,200 

Science Instruction 

 

1,350 10,200 1,350 10,200 1,350 10,200 

Music Instruction 

 

1,881 10,200 1,881 10,200 1,881 10,200 

Physical Education 

Instruction 

 

1,650 10,200 1,650 10,200 1,650 10,200 

Art Instruction 

 

1,026 10,200 1,026 10,200 1,026 10,200 

 

There were 68 elementary schools in Minnesota that reported the total number of annual 

instructional days for grades three through five during the 2018-2019 school year. The range 

(difference between the maximum and minimum time allocations) was 32 days of instruction 

between the highest allocation (174 days) and the lowest allocation (142 days). The range for 

reading/language arts was calculated by combining the 35 school sites who reported time for 

language arts instruction with 33 school sites who reported time for reading instruction across 

grades three through five. As Minnesota has established English Language Arts standards which 

include reading instruction, language arts and reading were related subject matter and therefore 

reported as such in the findings of this study. 
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As Table 4 above showed, the range (difference between the maximum and minimum 

time allocations) was 18,700 annual minutes of instruction in reading and language arts between 

the highest allocation (22,960 minutes) and the lowest allocation (4,260 minutes) across grades 

three through five.  

The range of time allocations varied across grade levels for mathematics instruction with 

grade three reporting a range of 15,405 annual minutes between the highest allocation (19,665 

minutes) and the lowest allocation (4,260 minutes), grade four reporting a range of 16,260 

annual minutes between the highest allocation (20,520 minutes) and the lowest allocation (4,260 

minutes), and grade five reporting a range of 10,275 annual minutes between the highest 

allocation (14,535 minutes) and the lowest allocation (4,260 minutes). It was noted that only one 

school site reported each of the maximum time allocations across grades three through five, with 

the next highest time allocation being reported at 13,120 annual minutes of mathematics 

instruction.  

The range of time allocated to social studies and science instruction was the same with a 

reported range of 8,850 annual minutes between the highest allocation (10,200 minutes) and the 

lowest allocation (1,350 minutes). It was noted that six school sites reported each of the 

maximum time allocations across grades three through five, with the next highest time allocation 

being reported at 7,560 annual minutes of social studies and science instruction. 

The range of time allocated to music instruction was 8,319 annual minutes between the 

highest allocation (10,200 minutes) and the lowest allocation (1,881 minutes). It was noted that 

only two school sites reported the maximum time allocations across grades three through five, 

with the next highest time allocation reported at 7,560 annual minutes of music instruction. 
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The range of time allocated to physical education instruction was 8,550 annual minutes 

between the highest allocation (10,200 minutes) and the lowest allocation (1,650 minutes). It was 

noted that only one or two school sites reporting the maximum time allocation across all three 

grade levels. Each grade level reported their next highest time allocation as 8,500 minutes in 

grade three and 7,560 minutes in grades four and five. 

Finally, the range of time allocated to art instruction was 9,174 annual minutes between 

the highest allocation (10,200 minutes) and the lowest allocation (1,026 minutes). It was noted 

that only two school sites reported the maximum time allocations, with the next highest time 

allocation reported as 7,560 minutes of instruction across all three grade levels. 

The next section describes the results and findings related to the second research question 

used to guide this study in grades three through five during the 2018-2019 school year. 

Research Question 2 

 The second research question examined the correlations between the amount of time 

allocated to instruction in reading/language arts, mathematics, science, social studies, art, music, 

and physical education for grades three through five and student achievement in reading and 

mathematics as reported by public elementary schools in Minnesota. The research question asked 

was:  

To what extent was there a relationship between time allocated to instruction in: 

Reading/Language Arts, Math, Science, Social Studies, Art, Music, and Physical 

Education for grades three through five during the 2018-2019 school year and student 

achievement as measured by the 2019 Minnesota Comprehensive Assessments in Reading 

and Math across select Minnesota public elementary schools? 
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To analyze the relationship between the amount of time allocated to instruction in 

reading/language arts, math, science, social studies, art, music, and physical education and 

student achievement in reading and math for students in grades three through five, this study 

utilized correlation testing to measure the strength of any relationships between the variables of 

instructional time and achievement. The measurements utilized were the Pearson product-

moment coefficient (Pearson r) correlation test and significance testing. The Pearson r reports 

the effect size of independent variables, represented by time allocated to instruction in this study 

(Creswell & Guetterman, 2019). These effect sizes are reported on a range from -1.00 to 1.00, 

where 1.00 suggests a strong positive correlation between the variables (Creswell & Guetterman, 

2019). Cohen’s index (1988) suggests that an effect size of 0.2, 0.5, and 0.8 indicates a small, 

medium, and large effect (as cited in McMillan & Schumacher, 2010). Significance testing is 

used to identify whether the results of the analysis are in line with the study’s hypothesis or null 

hypothesis (Bergin, 2018). A significance level of 0.00-0.05 would indicate that the data is 

significant and support the study’s hypothesis. Significance levels larger than 0.05 would 

indicate a low significance and support the study’s null hypothesis. 

The table below displayed the effect size as measured by the Pearson r correlation test as 

well as the significance level for each subject area and student achievement area, followed by a 

narrative describing the data. The data set included instructional time data and student 

achievement data from grades three through five at 68 public elementary schools in Minnesota 

during the 2018-2019 school year. 
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Table 5 below outlined the relationships between the annual minutes allocated to 

reading/language arts instruction and reported MCA proficiency levels in both reading and 

mathematics across grades three through five during the 2018-2019 school year. 

Table 5 

Correlation Between Reported Yearly Minutes of Instruction and MCA Proficiency Levels in 

Reading and Mathematics 

n = 68 

Reading Achievement Mathematics Achievement 

 

Effect Size Sig. 

(2-Tailed) 

Effect Size Sig. 

(2-Tailed) 

Physical Education 

Instruction 

 

0.64 *0.00 0.59 *0.00 

Reading/Language 

Arts Instruction 

 

0.26 *0.03 0.29 *0.02 

Mathematics 

Instruction 

 

0.07 0.57 0.04 0.73 

Art Instruction 

 

-0.06 0.65 -0.06 0.63 

Music Instruction 

 

-0.28 *0.02 -0.27 *0.03 

Science Instruction 

 

-0.59 *0.00 -0.58 *0.00 

Social Studies 

Instruction 

-0.59 *0.00 -0.58 *0.00 

*P < .05 

 Each of the 68 elementary schools reported time allocations for instruction in reading and 

language arts for grades three through five during the 2018-2019 school year. Each school’s 

achievement level, as measured by the Minnesota Comprehensive Assessments in reading and 

math, was compared with the annual minutes of instruction which were allocated to reading and 

language arts instruction to measure the relationship between the variables.  
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As shown in Table 5, the effect size of the correlation between physical education 

instruction and reading achievement was 0.64, with a significance level of 0.00. This suggested 

that there was a medium positive relationship between the amount of time allocated to physical 

education instruction and reading achievement, which was highly significant at the 0.05 

probability level. The effect size of the correlation between physical education instruction and 

mathematics achievement was 0.59, with a significance level of 0.00. This also suggested that 

there was a medium positive relationship between the amount of time allocated to physical 

education instruction and mathematics achievement, which was highly significant at the 0.05 

probability level. 

 The effect size of the correlation between reading/language arts instruction and reading 

achievement was 0.26, with a significance level of 0.03. This suggested that there was a small 

positive relationship between the amount of time allocated to reading/language arts instruction 

and reading achievement, which was significant at the 0.05 probability level. The effect size of 

the correlation between reading/language arts instruction and mathematics achievement was 

0.29, with a significance level of 0.02. This suggested that there was also a small positive 

relationship between the amount of time allocated to reading/language arts instruction and 

mathematics achievement, which was significant at the 0.05 probability level. 

 The effect size of the correlation between mathematics instruction and reading 

achievement was 0.07, with a significance level of 0.57. This suggested that there was a very 

weak positive relationship between the amount of time allocated to mathematics instruction and 

reading achievement, which was not significant at the 0.05 probability level. The effect size of 

the correlation between mathematics instruction and mathematics achievement was 0.04, with a 
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significance level of 0.73. This also suggested that there was a very weak positive relationship 

between the amount of time allocated to mathematics instruction and mathematics achievement, 

which was not significant at the 0.05 probability level. 

The effect size of the correlation between art instruction and reading achievement was -

0.06, with a significance level of 0.65. This suggested that there was a very weak negative 

relationship between the amount of time allocated to art instruction and reading achievement, 

which was not significant at the 0.05 probability level. The effect size of the correlation between 

art instruction and mathematics achievement was -0.06, with a significance level of 0.63. This 

suggested that there was a very weak negative relationship between the amount of time allocated 

to art instruction and mathematics achievement, which was not significant at the 0.05 probability 

level. 

The effect size of the correlation between music instruction and reading achievement was 

-0.28, with a significance level of 0.02. This suggested that there was a small negative 

relationship between the amount of time allocated to music instruction and reading achievement, 

which was significant at the 0.05 probability level. The effect size of the correlation between 

music instruction and mathematics achievement was -0.27, with a significance level of 0.03. This 

also suggested that there was a small negative relationship between the amount of time allocated 

to music instruction and mathematics achievement, which was significant at the 0.05 probability 

level. 

The effect size of the correlation between science instruction and reading achievement 

was -0.59, with a significance level of 0.00. This suggested that there was a medium negative 

relationship between the amount of time allocated to science instruction and reading 
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achievement, which was highly significant at the 0.05 probability level. The effect size of the 

correlation between science instruction and mathematics achievement was -0.58, with a 

significance level of 0.00. This suggested that there was also a medium negative relationship 

between the amount of time allocated to science instruction and mathematics achievement, 

which was highly significant at the 0.05 probability level. 

The effect size of the correlation between social studies instruction and reading 

achievement was -0.59, with a significance level of 0.00. This suggested that there was a 

medium negative relationship between the amount of time allocated to social studies instruction 

and reading achievement, which was highly significant at the 0.05 probability level. The effect 

size of the correlation between social studies instruction and mathematics achievement was --

0.58, with a significance level of 0.00. This suggested that there was a medium negative 

relationship between the amount of time allocated to social studies instruction and mathematics 

achievement, which was highly significant at the 0.05 probability level. 

Summary 

 Chapter four presented the findings and analysis of time allocated to instruction and 

student achievement across 68 public Minnesota elementary schools. This data analysis included 

reported annual minutes of instruction allocated to reading/language arts, mathematics, science, 

social studies, art, music, and physical education and the relationship to both reading and math 

achievement as measured by the Minnesota Comprehensive Assessments in reading and math. 

Tables and descriptions were presented to explain the analysis provided. These included the use 

of descriptive statistics to report the average amount of time allocated to instruction and 
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correlational data to describe the relationship between instructional time and student 

achievement. 

 Chapter five presents the conclusions of the study in the form of discussions of the study 

results, limitations of the study, and recommendations for the field and future research. 
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Chapter 5: Discussions, Conclusions, Limitations, and Recommendations 

 Policy decisions have guided the length and structure of the school day for decades (ECS, 

2020; Woods, 2015). As the United States has pushed for increasing student achievement to 

increase their competitiveness with other OECD nations, implementation of national and state 

policies has narrowed the curriculum and time allocated to instruction to focus on subject areas 

which are assessed with standardized tests such as the National Assessment of Educational 

Progress (NAEP) and the Minnesota Comprehensive Assessments (MCAs) which measure 

achievement in both reading and mathematics (Center on Education Policy, 2008; Holt, 2002; 

Judson, 2013).  

It was also noted in the literature that most of the previous research had not investigated 

the relationships between the amount of time allocated to instruction and the apparent impacts on 

student achievement (Caldwell et al., 1982). Literature from the last decade has continued this 

trend of investigating the amount of time allocated to instruction, but not the relationship with 

student achievement (Judson, 2013). Studies which had investigated a relationship between 

variables and achievement mainly focused on outcomes related to literacy and reading 

(Gettinger, 1985, 1989; McIntyre et al., n.d.). Therefore, this study sought to investigate the 

relationships between instructional time and achievement in a variety of common subject areas in 

Minnesota elementary schools. 

 Chapter five discusses the findings of this study as presented in chapter four, as well as 

conclusions that can be drawn from the data. Then presents the limitations related to conducting 

this study, and finally, presents recommendations for the field and future research. 
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Statement of the Problem 

The review of literature revealed that there was limited research exploring the 

relationship between the amount of time allocated to instruction and student achievement at the 

elementary level. While the related literature and data indicated a narrowing of curriculum across 

public schools throughout the United States, the research did not examine the impacts of 

instructional time reallocations in multiple subject areas on student achievement, including those 

which were not formally assessed by state measures. 

Purpose of the Study 

This study examined the extent to which there is a relationship between time allocated to 

instruction in the subject areas of reading/language arts, mathematics, science, social studies, art, 

music, and physical education and student achievement in reading and mathematics for grades 

three through five across Minnesota’s public elementary schools. This study also examined to 

what extent time is allocated to instruction in multiple subject areas which are not formally 

assessed to determine if there appeared to be any impacts on student achievement. The related 

literature indicated that over the past two decades, instructional time for non-tested subjects has 

been reduced to allow for instructional time to be increased for the tested subjects of reading and 

math. As social studies, art, music, and physical education are non-tested subjects, this study 

aimed to investigate the relationship that instruction in these subjects had to student achievement. 

The relationship between science instruction and student achievement was also investigated 

along with other non-tested subjects as science was originally a non-tested subject. 
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Research Questions and Hypothesis 

 This chapter discussed the findings and conclusions that can be drawn related to the 

research conducted in this study which was designed to investigate the following questions: 

1. To what extent was time allocated to instruction in: Reading/Language Arts, Math, 

Science, Social Studies, Art, Music, and Physical Education for grades three through five 

across select Minnesota public elementary schools during the 2018-2019 school year? 

2. To what extent was there a relationship between time allocated to instruction in: 

Reading/Language Arts, Math, Science, Social Studies, Art, Music, and Physical 

Education for grades three through five during the 2018-2019 school year and student 

achievement as measured by the 2019 Minnesota Comprehensive Assessments in 

Reading and Math across select Minnesota public elementary schools? 

a. Alternative Hypothesis: There was a significant relationship between the amount 

of time allocated to instruction in Reading/Language Arts, Math, Science, Social 

Studies, Art, Music, and Physical Education for grades three through five and 

student achievement as measured by the Minnesota Comprehensive Assessments 

in Reading and Math. 

b. Null Hypothesis: There was no significant relationship between the amount of 

time allocated to instruction in Reading/Language Arts, Math, Science, Social 

Studies, Art, Music, and Physical Education for grades three through five and 

student achievement as measured by the Minnesota Comprehensive Assessments 

in Reading and Math. 
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Discussion and Conclusions 

 This section describes the findings of this study along with conclusions that the 

researcher has drawn based on the supporting literature. 

Research Question 1 

 The first research question was used to examine the amount of time that select elementary 

schools in Minnesota allocated to subject matter instruction. It asked: 

To what extent was time allocated to instruction in: Reading/Language Arts, Math, 

Science, Social Studies, Art, Music, and Physical Education for grades three through five 

across select Minnesota public elementary schools during the 2018-2019 school year? 

The results of the study, as related to this question, were reported using two descriptive 

measures. This included mean (average) and range (difference between the maximum and 

minimum time allocations). The findings below are organized by the allocation of time to: 

instructional days, core subject matter instruction (reading/language arts, mathematics, science, 

and social studies), and encore subject matter instruction (art, music, and physical education). 

 Days of instruction. The findings concluded that most elementary schools in this study 

allocated approximately 169 days to instruction during the 2018-2019 school year, which was 

above the mandated 165 days of instruction in Minnesota (ECS, 2020). This may have been to 

account for needed snow days that often occur in Minnesota during the winter months, and 

therefore not require schools to make-up school days during the summer months. Although there 

was a large range (32 instructional days), only one school reported the minimum day allocation 

of 142 days, likely do to being a school that operated on a four-day school week with longer 

daily hours of instruction. Over 95% of reporting schools fell between 166-172 days of 
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instruction in their calendars. The average number of instructional days (169) was utilized to 

calculate and describe the average amount of daily instructional minutes allocated to each subject 

area below. 

Core instruction. This section explores the findings and conclusions that can be drawn 

based on the average amount of time allocated to core subject matter instruction. These subjects 

included reading/language arts, mathematics, social studies, and science (Rosenshine, 1981). 

 Reading/language arts instruction accounted for the largest proportion of the total 

reported instructional time ( 34%), and when the mean (average) of these time allocations 

(14,858 minutes) was spread over an average of 169 school days, it equated to a daily 

instructional period of approximately 88 minutes, representing approximately 248 annual hours 

of instruction in reading/language arts over the course of the year. This average was notably 

higher than the average found by the Center on Education Policy’s (2008) findings of time 

allocated prior to the enactment of NCLB. The researcher also noted from their professional 

experience that a 60- to 120-minute literacy block was common in elementary school schedules 

and the mean fell within the middle of this range. Reading/language arts instruction had a very 

wide range of 18,700 annual minutes reported for instruction, representing a reported daily 

instructional block between 25 and 135 minutes, where the lower time allocations appeared to be 

the outliers, as 60 of the 68 schools (88.2%) reported a daily average of at least 60 minutes or 

more of reading/language arts instruction. 

 Mathematics instruction accounted for the second largest proportion of the total reported 

instructional time ( 24%), and when the mean (average) of these time allocations (10,200 

minutes) was spread over the average 169-day school year calendar, it equated to a daily 
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instructional period of approximately 61 minutes, representing approximately 171 annual hours 

of instruction in mathematics. The researcher noted from their professional experience that a 45- 

to 75-minute math block was common, and the mean time allocation fell within this observed 

range. The average amount of time allocated to mathematics instruction found in this study was 

also notably higher than the average reported by the Center on Education Policy’s (2008) 

findings of time allocated prior to the enactment of NCLB, as also noted for the findings related 

to reading/language arts instruction. The range for mathematics instruction varied between grade 

levels because of large differences appearing in grades three and four, with only one school site 

reporting the maximum amounts which were 6,000-7,000 annual minutes above the next highest 

reported time allocation. 

 Social studies and science instruction accounted for nearly the same proportion of total 

reported instructional time ( 10% each). When their means (4,337 and 4,315 minutes 

respectively) were spread over the average 169-day school year calendar, it equated to a daily 

instructional period of just over 25 minutes in each subject, representing approximately 72 

annual hours of instruction in both social studies and science. These totals were even lower than 

those from Blank (2013) who reported a weekly average of 2.3 hours of instruction in both social 

studies and science, representing a daily average of approximately 28 minutes in each subject 

area. However, the researcher noted from their professional experience that many elementary 

schools provide either social studies or science instruction each day, rather than providing 

instruction in both subjects daily, therefore the average daily instructional period may be closer 

to 51 minutes for either social studies or science. In practice, the researcher noted that they have 
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observed instructional block schedules between 30- and 60-minutes for social studies or science 

instruction. 

 Encore instruction. This section explores the findings and conclusions that can be drawn 

based on the average amount of time allocated to encore subject matter. These subjects included 

art, music, and physical education (Smith, 2000). 

 Art, music, and physical education instruction accounted for similar amounts of 

instructional time throughout the course of the school year ( 7% each). When the means 

(averages) of each subject (2,898, 3,371, and 3,212 annual minutes respectively) were spread 

over 169 school days, it equated to a daily instructional period of 17 minutes for art, 20 minutes 

for music, and 19 minutes for physical education. In the professional experience of the 

researcher, instruction in either one encore subject per day or splitting the total instructional 

period between music and physical education, with art instruction typically only taking place one 

or two days out of a given week was common in elementary scheduling practices. In schools that 

the researcher has observed, there was often only one teacher for each encore subject who served 

the entire school, which may have influenced the scheduling capacities of these subjects. 

Therefore, the researcher concluded that an average daily instructional period of approximately 

56 minutes would have encompassed all encore subject instruction, representing approximately 

158 annual hours of instruction in art, music, and physical education. 

 As noted by the ranges between 8,300 and 9,200 annual minutes of instruction for social 

studies, science, art, music, and physical education. The maximum time allocations for each of 

these five subject areas represented outliers only reported by a few schools. Based on the 

findings of these high ranges amongst all seven subject areas, the researcher concluded that it 



   

 

76 

would be beneficial to monitor how schools report their time allocations and build systems to 

ensure that time allocations are accurately reported, as some reported time allocations may have 

skewed results as they were much higher than reported averages. 

Summary. Based on the findings of this study, the researcher calculated that there was an 

average of approximately 721 hours of instructional time reportedly allocated to the seven 

subjects identified in this study, with nearly 58% (419 hours) of the total reported instructional 

time having been allocated to reading/language arts and mathematics instruction, 20% (144 

hours) of the total reported instructional time having been allocated to science and social studies 

instruction, and just under 22% (158 hours) of total reported instructional time having been 

allocated to art, music, and physical education instruction for grades three through five during 

the 2018-2019 school year. The findings of this study showed a slightly smaller amount of time 

allocated to encore subjects such as art, music, and physical education instruction compared to 

Rosenshine’s (1981) findings of 24%. However, they also showed a higher average amount of 

daily minutes being allocated to core instruction (reading/language arts, mathematics, science, 

and social studies) than previously reported by Rosenshine (1981), with a daily average of 30- to 

65-minutes of additional time allocated to instruction. 

 The findings of this study concluded that a vast majority (58%) of instructional time has 

still been allocated to reading/language arts and mathematics instruction in Minnesota, with each 

other, non-tested subjects receiving a much smaller proportion (<10%) of total instructional time 

at the elementary level. These findings were supported by research by the Center on Education 

Policy (2008), Holt (2002), and Judson (2013) who found that instructional time had been 
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reallocated from non-tested subjects such as social studies, science, art, music, and physical 

education to focus on tested subjects such as reading/language arts and mathematics. 

As much of the previous research and literature reported only the amount of time 

allocated to instruction, the next research question investigated the potential connections to 

student achievement outcomes.  

Research Question 2 

 While the first research question sought to examine the amount of time allocated to 

instruction across select Minnesota elementary schools, the second research question examined 

the relationship between the amount of instructional time and student achievement levels. It 

asked: 

To what extent was there a relationship between time allocated to instruction in: 

Reading/Language Arts, Math, Science, Social Studies, Art, Music, and Physical 

Education for grades three through five during the 2018-2019 school year and student 

achievement as measured by the 2019 Minnesota Comprehensive Assessments in Reading 

and Math across select Minnesota public elementary schools? 

The results of the study, as related to this question, were reported in terms of effect sizes 

(ranging from -1.0 to 1.0) as measured by the Pearson product-moment coefficient correlation 

test (Pearson r) and p-values (ranging from 0.0 to 1.0) as measured by 2-tailed significance 

testing. 

 Positive effects. The amount of time allocated to two subject areas showed significant 

positive relationships to student achievement in both reading and math during the 2018-2019 
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school year. This suggested that as instructional time increased, student proficiency rates 

increased as well.  

Increased time allocations for reading/language arts instruction generated small positive 

effects. There was an expected positive relationship between reading/language arts instruction 

and reading achievement, but a surprisingly similar relationship to math achievement. This study 

did not investigate the instructional strategies implemented during reading or math instruction 

that may have impacted student achievement outcomes in both areas. However, McIntyre et al. 

(n.d.) had investigated instructional strategies during reading instruction and found that a 

instructional time was commonly allocated to independent reading, which they did not find to 

have a positive relationship with student achievement. Therefore, the researcher recommended 

future research to investigate the instructional strategies and activities used during 

reading/language arts instruction. Much of the previous research focusing on student 

achievement focused on literacy instruction, and Minnesota policies such as Read Well by Third 

Grade (Minn. Stat. § 120B.12, 2001) and the World’s Best Workforce (Minn. Stat. § 120B.11, 

2013) legislation, have focused on improving reading achievement over the past two decades, 

therefore, it would be logical to see a positive correlation between reading/language arts 

instruction and reading achievement. The study results related to question one also indicated that 

approximately 34% of all instructional time is devoted to reading/language arts instruction, and 

the researcher has noted this trend in their professional experience. However, it was interesting to 

note the relatively small effect size as an effect of 0.26 would suggest a percentile rank increase 

of approximately nine points in reading achievement for students who were provided with 

additional reading/language arts instructional time when compared to a normal curve equivalent 
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(Creswell & Guetterman, 2019). There was no related literature found which suggested a 

possible relationship between reading/language arts instruction and math achievement outcomes. 

However, from the researcher’s professional experience they have witnessed reading strategies 

being utilized to aid students in solving real-world mathematical problems, often in the form of 

word or story problems, which would support the findings of a small positive effect (r = 0.29) 

between reading/language arts instruction and math achievement. Therefore, because of the 

small effects found from reading/language arts instruction, additional research investigating the 

quality, consistency of instruction, and integration of strategies may be valuable. 

 Increased time allocations for physical education instruction generated the largest effects 

found in this study amongst all seven instructional subjects. Multiple studies concluded that there 

appeared to have been positive relationships both academically and behaviorally when correlated 

with physical activity and physical education instruction (Finnan et al., 2015; Fraser et al., 2003; 

Hunt et al, 2010). The researcher also noted the significant effect sizes of 0.64 and 0.59 which 

would translate to an average growth of 22 percentile points on reading achievement tests and 20 

percentile points on math achievement tests as compared to a normal curve equivalent (Creswell 

& Guetterman, 2019). The researcher has noticed in their professional experience that some 

elementary schools are offering daily physical education instruction in addition to recess and 

other movement breaks. They also noted that students seemed to be more focused on academic 

tasks after having opportunities for movement breaks. Therefore, it may be beneficial to conduct 

further research related to the relationships between physical education and physical activity 

opportunities and student achievement outcomes. 
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 Negative effects. The amount of time allocated to three subject areas showed significant 

negative relationships to student achievement in both reading and math during the 2018-2019 

school year. This suggested that as instructional time increased, student proficiency rates 

decreased as well.  

Music instruction yielded small negative effects in reading and math achievement  

(r = -0.28 and r = 0.27). This suggested that as instructional time allocations increased for music, 

student proficiency rates in reading and math decreased. Conversely, Brenner & May (2016) 

found increased learning outcomes in early reading skills, which were not analyzed in this study, 

as this study focused on grades three through five, versus kindergarten through grade two. 

Therefore, there may be value in further research exploring the relationship between the amount 

of time allocated to music instruction and reading achievement outcomes in kindergarten through 

grade two. In the researcher’s experience, music instruction may only be offered on an every-

other-day basis, and therefore not provide enough consistency for students to master skills that 

may support reading development. Therefore, further research exploring the relationships 

between the quality, consistency, and integration of music instruction, and their relationship to 

reading and math achievement may be valuable for instructional leaders. 

Overall, there was limited existing research which focused on elementary science and 

social studies instruction. The researcher also observed in their professional experience that 

science and social studies content was often presented within reading/language arts curriculum 

and instructional blocks, which may have taken away opportunities to apply reading strategies 

and skills during the science or social studies block of instruction. Blank (2013) found there to be 

positive relationships between the amount of time allocated to science instruction and science 
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achievement, however this study did not investigate any relationship to science instruction since 

achievement data is not available for grades three, four, and five, with science only being 

assessed by the Minnesota Comprehensive Assessments in grade five. Therefore, there may be 

value in further research into these subject areas specifically to identify the integration and 

consistency of subject matter instruction. The researcher also noted from their professional 

experience that providing students with science and social studies subject matter was crucial to 

building their background knowledge, and therefore does not advocate for simply removing 

instructional time in these areas based on the findings of negative relationships between the 

amount of time allocated to these two subjects and student achievement in both reading and 

mathematics. 

 Insignificant effects. The amount of time allocated to mathematics instruction yielded 

extremely weak positive effect in both reading (r = 0.07) and math (r = 0.04) achievement. This 

suggested that as instructional time allocations increased for mathematics, student proficiency 

rates in math increased only slightly, however, these correlations were not statistically significant 

for the relationship between mathematics instruction and reading achievement (p = 0.57) or math 

achievement (p = 0.73). As both p-values far exceeded the maximum risk level set for this study 

of 0.05, the researcher had to conclude that the null hypothesis was true and that there was no 

significant relationship between mathematics or art instruction and math achievement. 

It was surprising to find that there was such a weak and insignificant relationship between 

the amount of time allocated to mathematics instruction and math achievement, as compared 

with the amount of time allocated to reading/language arts instruction and reading achievement. 

Effects of 0.07 and 0.04 would suggest an increase of only one or two percentile points of 
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improvement based on a normal curve equivalent (Creswell & Guetterman, 2019). Effects of this 

size are not statistically significant and there was a high level of risk that there were other 

variables impacting these outcomes. The researcher had found from their professional experience 

that mathematics content builds sequentially, moving from basic number sense to algebraic 

thinking, whereas the subject of reading/language arts revolves around the application of similar 

strategies over time to increasingly more complex text, and therefore, if instructional time is 

focused only on grade level mathematics content, and doesn’t support further development of 

prerequisite skills, struggling students may not reach a high level of proficiency. Berliner (1978) 

also noted that students needed to be provided mathematics instruction at their level, therefore, 

students need to have the prerequisite skills necessary to engage with grade level content as 

found within the Minnesota Comprehensive Assessments in math. Therefore, future research 

related to mathematical instructional practices should investigate the quality, consistency, and 

sequence of skills taught at each grade level (Show how this is connected to prerequisite skills). 

Summary. As reading/language arts and physical education instruction yielded positive 

effects of 0.2 or greater, Cohen’s Index (1988) suggested that there could be practical 

significance in increasing instructional time for both reading/language arts and physical 

education instruction and other opportunities for physical activity to support increasing student 

achievement outcomes in reading for grades three through five (as cited in McMillan & 

Schumacher, 2010). Although the amount of time allocated to science, social studies, and music 

instruction yielded negative effects of -0.2 or greater, the researcher would be cautious to make 

drastic changes without further investigating the quality, consistency, and integration of 

instruction in science, social studies, and music content, and their relationship to student 
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achievement outcomes in reading and math for grades three through five (as cited in McMillan & 

Schumacher, 2010). Other previous studies have shown that many schools decreased the amount 

of time allocated to science, social studies, and music instruction since the implementation of 

NCLB (Center on Education Policy, 2008; Blank, 2013). However, since many of these studies 

did not investigate the relationship between the changes in the amount of time allocated to 

instruction and the possible changes in student achievement outcomes, additional research would 

be recommended to further support these findings to better inform the decision-making process 

of educational policy leaders. 

 

Limitations 

 The limitations of a study are “particular features that you know may affect the results or 

your ability to generalize the findings” and “involve areas over which you have little or no 

control” (Hyatt & Roberts, 2019, p. 154). 

1. Utilizing secondary data, which was collected previously, did not allow the researcher to 

follow-up with schools with inconsistencies in their reporting. 

2. Schools did not report time allocations for all subject areas analyzed in this study: 

reading/language arts, mathematics, science, social studies, art, music, and physical 

education. Therefore, the study sample represented only 16.2% of the study population 

(68 out of 419 schools). 

3. Reported time allocations were inconsistent with common school schedules as some 

schools reported as few as one minute per day of instruction, and others reported as many 

as six hours per day of instruction in each subject area. Therefore, the researcher only 
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included schools which reported between 4,000 and 25,000 annual minutes of instruction 

in both reading/language arts and mathematics instruction, representing an average of 30- 

to 150-minutes of daily instruction. 

Recommendations 

 Based on the review of literature, findings of the study, and conclusions made based on 

the results of the study, the researcher offered the following recommendations. 

Recommendations for the Field 

 The following are the researcher’s recommendations for the field based on the related 

literature, findings, and conclusions of this study: 

1. Based on the related literature and results of this study, school leaders should monitor the 

opportunities students have for daily physical activity and physical education instruction 

and consider possible changes in the amount of opportunities students receive throughout 

the school day. 

2. Based on the findings of this study, school leaders and educators should investigate how 

science and social studies content may be integrated with reading and mathematics 

instruction and skills practice. 

3. Based on the findings of this study, school leaders and educators should monitor the 

quality and consistency of instruction being provided across subject areas to ensure that 

students are engaged in meaningful learning activities. 

4. Based on an analysis of the original data set of this study, a uniform system of reporting 

should be created to ensure accurate reporting of instructional time allocations by each 
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school in the state of Minnesota. This would ensure that time allocations are not 

drastically under- or over-reported for each subject area. 

5. Based on an analysis of the original data set of this study, the reporting system may 

consider asking schools to report the average daily instructional time allocation and then 

multiply it by the school’s annual days of instruction to calculate the average annual 

minutes of instruction as this may aid in reducing errors in data entry. 

Recommendations for Future Research 

 The following are the researcher’s recommendations for future research based on 

previous literature presented in this study along with the findings and conclusions of this study:  

1. Conduct a quantitative survey of elementary principals or teachers to identify the amount 

of time being allocated to instruction across subject areas in their schools and classrooms, 

correlate these time allocations with their student achievement levels. 

2. Conduct a replication of this study’s analysis of secondary data collected from the 

Minnesota Department of Education utilizing longitudinal data from multiple school 

years. 

3. Conduct a replication of this study’s methodology to include instructional time 

allocations for kindergarten through grade two and common measures of student 

achievement in reading and math such as the Formative Assessment System for Teachers 

(FAST), the Measure of Academic Progress (MAP) tests, or the Renaissance STAR tests. 

4. Conduct a replication of this study’s methodology to include the relationship between 

instructional time allocations for grades six through eight and student achievement 
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proficiency levels as measured by the Minnesota Comprehensive Assessments in reading 

and math. 

5. Conduct a study which compares the relationship between the amount of time allocated 

to instruction and student achievement to school demographics such as: Title I status, 

special education rates, English language proficiency, and/or racial composition to further 

investigate if there are relationships between these additional variables and the amount of 

time allocated to instruction in various subject areas. 

Summary 

 The purpose of this study was to investigate the extent to which time was allocated to 

instruction across core and encore subjects including reading/language arts, mathematics, 

science, social studies, art, music, and physical education, and the correlation between the 

amount of time allocated to instruction and student achievement in reading and math. The study 

utilized data that was reported by elementary schools to the Minnesota Department of Education 

prior to the COVID-19 pandemic to determine how much time was allocated to instruction in 

each subject across grades three through five during the 2018-2019 school year.  

 Based on the findings of this study, the researcher concluded that most of the 

instructional time was allocated to tested subjects including reading and mathematics, and that a 

minimal proportion of time was allocated to encore subject matter instruction. The researcher 

also concluded that there was a significant positive relationship between the amount of time 

allocated to reading/language arts and physical education instruction and student achievement in 

both reading and math. 
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 Providing students with the time to learn is essential to their development and 

achievement. Time is a resource that educational leaders can control at all levels. School leaders 

and educational policy makers must consider the impacts that subject matter instruction and 

learning opportunities have on student outcomes and plan accordingly. It is recommended that 

school leaders and teachers audit the amount of time they currently allocate to subject matter 

instruction and related learning opportunities, as well as the level of engagement they acquire 

during instructional times. Finding the formula that works best for each school and classroom 

can promote positive outcomes for students throughout their educational journey. 
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Appendix A: Frequency Counts 

Table 6 

Frequency Counts: Days of Instruction 

n = 68 Frequency % 

142 1 1.5 

164 1 1.5 

166 10 14.7 

167 5 7.4 

169 20 29.4 

170 6 8.8 

171 23 33.8 

172 1 1.5 

174 1 1.5 

Total 68 100.0 

 

Table 7 

Frequency Counts: Annual Minutes Allocated to Reading/Language Arts Instruction 

 

n = 68 

Grade 3 Grade 4 Grade 5 

Frequency % Frequency % Frequency % 

4,260 1 1.5 1 1.5 1 1.5 

5,985 1 1.5 1 1.5 1 1.5 

6,720 5 7.4 5 7.4 5 7.4 

8,400 1 1.5 1 1.5 1 1.5 

9,960 10 14.7 10 14.7 10 14.7 

10,200 6 8.8 6 8.8 6 8.8 

12,654 3 4.4 3 4.4 3 4.4 

14,196 1 1.5 0 0.0 0 0.0 

14,872 0 0.0 1 1.5 0 0.0 

15,390 19 27.9 19 27.9 19 27.9 

18,928 0 0.0 0 0.0 1 1.5 

20,400 1 1.5 1 1.5 1 1.5 

21,450 19 27.9 19 27.9 19 27.9 

22,960 1 1.5 1 1.5 1 1.5 

Total 68 100.0 68 100.0 68 100.0 
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Table 8 

Frequency Counts: Annual Minutes Allocated to Mathematics Instruction 

 

n = 68 

Grade 3 Grade 4 Grade 5 

Frequency % Frequency % Frequency % 

4,260 1 1.5 1 1.5 1 1.5 

5,100 1 1.5 1 1.5 1 1.5 

5,985 1 1.5 1 1.5 1 1.5 

6,327 3 4.4 3 4.4 3 4.4 

6,720 5 7.4 5 7.4 5 7.4 

7,560 1 1.5 1 1.5 1 1.5 

9,960 10 14.7 10 14.7 10 14.7 

10,200 6 8.8 6 8.8 6 8.8 

10,260 19 27.9 19 27.9 19 27.9 

12,275 19 27.9 19 27.9 19 27.9 

13,120 1 1.5 1 1.5 1 1.5 

14,535 0 0.0 0 0.0 1 1.5 

19,665 1 1.5 0 0.0 0 0.0 

20,520 0 0.0 1 1.5 0 0.0 

Total 68 100.0 68 100.0 68 100.0 

Table 9 

Frequency Counts: Annual Minutes Allocated to Social Studies Instruction 

 

n = 68 

Grade 3 Grade 4 Grade 5 

Frequency % Frequency % Frequency % 

1,350 10 14.7 10 14.7 10 14.7 

1,710 2 2.9 2 2.9 2 2.9 

2,052 0 0.0 1 1.5 0 0.0 

2,565 1 1.5 0 0.0 1 1.5 

3,300 19 27.9 19 27.9 19 27.9 

4,104 16 23.5 16 23.5 16 23.5 

4,260 1 1.5 1 1.5 1 1.5 

4,920 1 1.5 1 1.5 1 1.5 

5,100 1 1.5 1 1.5 1 1.5 

5,643 1 1.5 1 1.5 1 1.5 

5,985 1 1.5 1 1.5 1 1.5 

6,327 3 4.4 3 4.4 3 4.4 

6,720 5 7.4 5 7.4 5 7.4 

7,560 1 1.5 1 1.5 1 1.5 

10,200 6 8.8 6 8.8 6 8.8 

Total 68 100.0 68 100.0 68 100.0 
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Table 10 

Frequency Counts: Annual Minutes Allocated to Science Instruction 

 

n = 68 

Grade 3 Grade 4 Grade 5 

Frequency % Frequency % Frequency % 

1,350 10 14.7 10 14.7 10 14.7 

1,710 2 2.9 2 2.9 2 2.9 

2,052 0 0.0 1 1.5 0 0.0 

2,565 1 1.5 0 0.0 1 1.5 

3,300 19 27.9 19 27.9 19 27.9 

4,104 17 25.0 17 25.0 17 25.0 

4,260 1 1.5 1 1.5 1 1.5 

4,920 1 1.5 1 1.5 1 1.5 

5,100 1 1.5 1 1.5 1 1.5 

5,985 1 1.5 1 1.5 1 1.5 

6,327 3 4.4 3 4.4 3 4.4 

6,720 5 7.4 5 7.4 5 7.4 

7,560 1 1.5 1 1.5 1 1.5 

10,200 6 8.8 6 8.8 6 8.8 

Total 68 100.0 68 100.0 68 100.0 

 

Table 11 

Frequency Counts: Annual Minutes Allocated to Music Instruction 

 

n = 68 

Grade 3 Grade 4 Grade 5 

Frequency % Frequency % Frequency % 

1,881 2 2.9 2 2.9 2 2.9 

2,184 10 14.7 10 14.7 10 14.7 

2,460 1 1.5 1 1.5 1 1.5 

2,475 19 27.9 19 27.9 19 27.9 

2,550 4 5.9 4 5.9 4 5.9 

2,565 17 25.0 17 25.0 17 25.0 

4,260 1 1.5 1 1.5 1 1.5 

4,446 1 1.5 1 1.5 1 1.5 

5,100 1 1.5 1 1.5 1 1.5 

5,985 1 1.5 1 1.5 1 1.5 

6,327 3 4.4 3 4.4 3 4.4 

6,720 5 7.4 5 7.4 5 7.4 

7,560 1 1.5 1 1.5 1 1.5 

10,200 2 2.9 2 2.9 2 2.9 

Total 68 100.0 68 100.0 68 100.0 
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Table 12 

Frequency Counts: Annual Minutes Allocated to Physical Education Instruction 

 

n = 68 

Grade 3 Grade 4 Grade 5 

Frequency % Frequency % Frequency % 

1,650 19 27.9 19 27.9 19 27.9 

1,881 2 2.9 2 2.9 2 2.9 

2,184 10 14.7 10 14.7 10 14.7 

2,550 4 5.9 4 5.9 4 5.9 

2,565 17 25.0 17 25.0 17 25.0 

4,260 1 1.5 1 1.5 1 1.5 

4,446 1 1.5 1 1.5 1 1.5 

5,100 1 1.5 1 1.5 1 1.5 

5,985 1 1.5 1 1.5 1 1.5 

6,327 3 4.4 3 4.4 3 4.4 

6,720 5 7.4 5 7.4 5 7.4 

7,560 1 1.5 1 1.5 1 1.5 

7,872 1 1.5 1 1.5 1 1.5 

8,500 1 1.5 0 0.0 0 0.0 

10,200 1 1.5 2 2.9 2 2.9 

Total 68 100.0 68 100.0 68 100.0 

Table 13 

Frequency Counts: Annual Minutes Allocated to Art Instruction 

 

n = 68 

Grade 3 Grade 4 Grade 5 

Frequency % Frequency % Frequency % 

1,026 17 25.0 17 25.0 17 25.0 

1,700 4 5.9 4 5.9 4 5.9 

1,872 1 1.5 1 1.5 1 1.5 

1,881 2 2.9 2 2.9 2 2.9 

2,184 10 14.7 10 14.7 10 14.7 

2,460 1 1.5 1 1.5 1 1.5 

2,475 19 27.9 19 27.9 19 27.9 

4,260 1 1.5 1 1.5 1 1.5 

5,100 1 1.5 1 1.5 1 1.5 

5,985 1 1.5 1 1.5 1 1.5 

6,327 3 4.4 3 4.4 3 4.4 

6,720 5 7.4 5 7.4 5 7.4 

7,560 3 1.5 3 1.5 3 1.5 

10,200 2 2.9 2 2.9 2 2.9 

Total 68 100.0 68 100.0 68 100.0 
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