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Implementing distributed practice

Abstract

Distributed practice is a daily routine where students are exposed to a math problem, asked to solve it,
and then explain how they solved it. The idea of short intervals of instruction over a period of time can
have remarkable results. This instructional strategy has been cited in numerous research studies, an
indication that it may be successful in helping students better understand how they can solve
mathematical problems.

This study will try to determine the growth of Jewett Elementary's first grade students as they were
exposed to distributed practice over a period of time from first to second quarter during the 2004-2005
school year. The areas that are monitored are addition and thinking skills. The research question to be
answered is, did distributed practice increase growth in our first grade students as measured by district
and classroom assessments?

This open access graduate research paper is available at UNI ScholarWorks: https://scholarworks.uni.edu/grp/1539
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INTRODUCTION
Purpose
Distributed practice is a instructional math strategy that focuses on more
sﬁaced then mass instruction. This instruction is a daily routine where
 students are exposed to a math problem, asked to solve it, and then explain
" how they solved it. This practice allows the <student to become proficient in
specific strategies. As students are exposed to a variety of problems, the
teacher guides them in their thinking to I;rovide them with the steps they
used in order to solve the problem. Then this is modeled concretely by the
teacher and discussed so that students can idenﬁfy the strategy they used to
solve the equation. The idea of short intervals of instruction over a period
of time can have remarkable results.
This in;tri;ctional stratégy has been cited in numerous research studies, an
indication that it may be successful in helping students better understand how they can
" solve mathematical problems. This study will try to determine the growth of Jewett
Elementary’s first grade students as they were exliosed to distributed practice
ovéf a period of time from first to second quarter during the 2004-2005 school
year. The areas that are monitored are addition and thinking skills. The
-research question to be answered is did distributed pygcticp increase growth in

- our first grade students as measured by district and classroom assessments?

Significance
The sigriiﬁcance of this study will show distributed practice using
problem-solving strategies did impact students mathematical skills and

thinking. This practice has importance to Jewett Elementary



r

students aﬁd teachers because of its impact on students math skills and
valuable components of instruction that teachers need to know in order to
3 | prodﬁcé effective problem solving students. This could be valuable to other
schools that struggle with similar issues.
Limitations

The limitation of this study is that ;there is only data collected from first
quarter to second quarter during the4200\4-2005 school year. This
limits identifying any trends of growth from year to‘year. Another
limitation is that there have only been four chapter assessments administered
for "the first and second quarter. Furthermore, these assessments come from
our new math curriculum that has only been recently implemented.  So it
would be difficult to distinguish whether improvements were due to the new
math curriculum, distributed practice, or both factors.

Other limitations to this study is that only forty students out of the total
population of first grade at Jewett Elementary were exposed to the daily
distributed practice and assessed through classroom achievement analysis

and data. This limits the conclusions that can be drawn compared to full

implementation.

LITERATURE REVIEW
Distributed Practice
The terms “ distributed practice “ can also be described as *“ spaced “
rather than “ massed “ practice. This practice was recognized as early as
1885 when German psychologist Hermann Ebbinghaus published his

_seminal work on memory. Over the past century, Ebbinghau’s findings have



been repeatedly confirmed and extended. Strong positive effects of spaced
it practice has been found in a wide variety of contexts.
Carlous éaple summarized this body of research as follows:
The 7spacing effect is an extremely robust and powerful
phenomenon, and it has been repeatedly shown with many
kinds of material. Spacing effecfs have been demonstrated
in free recall, iﬁ cued recall of paired associates, in the recall
of sentences, and in the recall of text material: It is important
to note that these spacing results do generalize to textbook
materials, meéning those subjects such as science can be
manipulated by spacing effects. Also the effects of spaced
study can be very long lasting (Caple, 1996, p.22).

The role of distributed or spaced practice in the learning of mathematics
has also been studied. In Suydam’s 1985 summary on the role of review in
- mathematics instruction, she wrote “ long term retention is best served if
assignments on a particular skills are spread out in time rather than
concentrated within a short interval.” Suydam also noted that short periods of

intense review is better than long periods, and that games provide effective review.

Benefits of Dist:ibﬁteﬂd :Practic‘e
Translations of Russian textbooks carriéd ’out By the Uhiversity of
Chicago School of Mathematics Project (also known as UCSMP) in the
1980’5 showed that primary Russian grade textbooks were cleaﬂy organized
to provide spaced rather than massed practice and review (Stigler, Fuson,

Ham & Kim, 1986; Fuson, Stigler, & Bartsch, 1988). Also in the early



1980’s the UCSMP ResourceDeizélopment Component began studying
mathematics education in the Soviet Union, Japan, Cﬁina, and other high-
| achiéving counfries (Wirszup & Streit; 1‘987, 1990; 1992) W@rszup found
‘that other nations were much mofe ambitious in‘ tﬁe scébe and sequence of
mathematics covered (Wirszup & Streit, 19’\87‘, 1‘99'(‘),‘ 1992;. |
Infernational“Research Findings )
In teacvhing. experiments by UCSMP reseégchers, V‘chil-drér:l.showed
readiness for algebra, functions, and data analysis, b1‘1tk all these topic were
deferred to later grades or given scant attention in Uk.S." Evén ih arithmetic,
textbooks in other countries presented fopics earlier, had .a consistent
pattern of spaced practice with mixed operatibns, 1ncluded more
types of word problems, and more challenging prdblemé than U.S. textbook.
Kindergarten and first grade children had nétiohs of double; and other
multiples, a éure grasp of the demandg of equal sharing, and a clear
= understanding of “ half of.” Multiplication and division were not in the U.S.
curricqum until late in second or third gracie; and ‘therrl primarily as rote
memorization of the simplest facts (Stigie;, Fusdn, Ham, & Kim, 1986).
Children also had substantial capabilitiéé from ;Lheir everyday experience
with decimals (money), numbers less thaﬁ zero (winter temperatures),
measurements; and geometry. Not surprisingly, in international studies, U.S.
étudents rankéd near the bottom‘in compérisons with their peers in other
i‘rrldustrialized nations (Stevénson; Lée, & S'tigl’er, 1986; McKnight et al.,

1987).



Problem Sotving Practices

Classroom observers found teaching practices in the higher-achieving
| nations differ greatly from those in tne U’.‘S; For e)rarnple, research found
that Japanese elementary teachers empldy more chiid-centered, and problem
solving approaches to instruction in rnathematics (Stevenson &,Stigler,
1992; Stigler & Perry, 1998). Problems are nosed inreairsti‘c contexts and
students find their own solution method. To support these exploratlons
each Japanese student has a tool kit of manipulatives. Followmg an
exploratory lesson segment, the Japanese teacher asks students to explain
their reasoning and multiple solutions. In summary, thispattern consists
of problem posing, exploration with maniputatives, 'and d‘iscussion of
multiple solutions. This fits well with what we know alsout how ehiidren
learn and distributed practice techniques. |

Investigations ’sl’rowed that an impdrtant step in sdlving a problem is
choosing a model or representation for the problem situation (Polya, 1948,
1962; Lesh, Post, & Behr 1987; Schoenfeld, 1987; Janvier, 1987). Research
and theorists stressed the importance of natural language, concrete models,
physical or mental vision images (including pictures, graphs, and diagrams),
and symbols in representing mathematical ideas (Bruner, 1964a, 1964b;
Lesh, Post & Behr, 1987; Silver, 1987; Hiebert, 1988). ‘Also facility with
multiple representations, especially the ability to translate among representations, was
found to be important in problem solving, .

Everyday Mathematics authors ( Bell & Bell, 1998), director of the

'UCSMP elementary component, and other educational researchers established the



foundation for problem-solving curriculum‘illustrated in Figure 1.

Figure 1. Problem Solving Curriculum

1. Children begin school with a great deal of knowledge and intuition on which to

build; by making use of this knowledge, far more can be accomplished in the
~ primary grades than has traditionally been supposed

2. The curriculum should begin with children’s experience and should work to connect
that experience with the discipline of mathematics; the
materials should encourage the children’s own construction of knowledge.

3. Curriculum development should proceed grade by grade starting at kin-
‘dergarten so that each grade can build on proven outcomes of the pre-
vious grade.

4. The curriculum should be more than just arithmetic, geometry, data
analysis, measurement, probability, algebra, and problem solving can be
taught in elementary school; the curriculum should include rich problems,
mathematical modeling and cross curricular connections.

5. The curriculum should be balanced: concepts, skills, facts, and tools are
all necessary.

6. Excellent instruction is important.

7. Reform must take account for the working lives of teachers, teachers should be
active collaborators in designing the curriculum.

8. The pace should be brisk

9. Topics should be arranged in a helix; practice should be distributed rather than
massed.

10. The curriculum should make use of manipulatives, including calculators.

11. The curriculum should include practical routines to help build the arithmetic skills
and quick responses that are essential in a problem rich
environment. ‘

METHODS
fntroductioﬁ
The research question to be answered is did (iisfribufed practice result

the growth of our first grade students as measured by district and class-
room assessments. For the purpose of this study bné-fﬁinufe speed tests over
twenty-five addition facts up to twelve were administered. There was also an
interview given to twenty of the first grade students. This interview consisted
of ten addition and subtraction problems. Data was also collected from the first

_grade teachers pre-post chapter assessments on the math curriculum taught over




a fdur month period. This data was charted and analyzed.
Setting
Jewett Elementary school is located in Evansdale, Iowa. The school
population is 450 students. The community population is 4,520 people. First
grade at Jewett Elementary has 67 students with three sections. These three
sections are populated with twenty to twerity-two\ #udents in each section.
There are eleven Bosnian students at this grade level, twelve Spanish
students, one Vietnamese, one African American, and forty-tv.vo white
English speaking students.
Participants .
Students
There are three of sets participants in this study. Two sets of the
participants in this study were the same. The participants used in two of
the measures were twenty first grade éfudents from the same classroom: four
Bosnian; two Spanish, and thirteen white studénts at Jewett Elementary. The
participants used for the third measure were all three sections of first grade
at Jewett Elementary, including eleven Bosnian, fwelve Spanish, one
African American, one Vietnams, and forty-two white English speaking
students.

Measurements/Instruments

One-Minute Speed Test
The first measurement in this study was one-minute speed test.
The one-minute speed tests consisted of 25 addition questions up to twelve.

"This measurement was graded by percentage. Percent was figured by the



number missed out of twenty-ﬁue. Proﬁciency was set at eighty percent by
classroom teacher. The purpose of thls assessment is to see if there was an
, bincrease in accuracy and number of problems answered. This would
indicate whether students were improving 1n addition facts. The limitation
to this measurement is that it only assesses basic facts and does not require any
mathematical problem solving strategies nor :does li‘trequire the student to show
how they came up with the answer. | |
Interview

The second measure in this study was an rntervlew about word
problems developed by Dr. Rathmell at the Un1ver51ty of Iowa The purpose
of this interview was to see what strategies, representatlons and math
language the students were using. The l1m1tat1ons of th1s measurement is that
not all of the strategies had been introduced to the students so some were not
used. Another limitation is interview was conducted at the beginning of the
- year, and any significant trends may not emerée until the end ‘of the year.

This measurement will contribute to the study to show what strategies the
students are learning, and which onesaremost useful and effective to them when solving
math problems. This measurement consisted of tenaddition and subtraction problems.
The students were given the interview by the classroom teacher on a one to one
basis. They were asked to solve the problem by us1ng a cho1ce of strateg1es such as
using doubles, making ten, count on, or count back Along with th1s the students were
supplied paper, pencil, and manmpulatwes to a1d them in solv1ng the problems
While students worked, the teacher mon1tored the math language students used

: when explaining how they solved the problem As they worked through the



~ problem, the classroom teacher charted the strategy that best fit what they
were doing, what representation they choose to aid them in solving the
problem,‘and the language they used on the intervievi/ sheet. (See Appendix B under
Augnst and November for strategies used, representation, and math language used.)
Fluency Worksheet o

The third measurement used in th1s study was the ﬂuency worksheet
also developed by Dr. Rathmel at the Un1vers1ty of Iowa (See Append1x C)
The purpose for the worksheet was to record the specific strategies
the students used fluently. This measurement will identify whether the strategies
taught in class were actually being used. The fluency worksheet consisted of
nine addition and subtraction problems. Thetas‘klfor the students was to
solve the problem by using spec1ﬁc strateg1es that the classroom teacher
\asked them to use. Some students were not fam111ar w1th the strategy or the
name of the strategy If the students used a strategy other than the one they

-were instructed to use the teacher noted this and d1scussed it w1th the

PR

students after the problem was solved.
Chapter Assessment and Basic Facts Data
The fourth measure in this study was the collection of data over the

chapter assessments in first grade. The purpose for this measurement is to
see what number of first grade students at Jewett“Elementary are proficient
on the math curriculum chapter assessments given 1n the 2004-2005 school

~year. These assessments were the ﬁrst fo’ur math tests administered. Each
 teacher gave a pre and post on each chapter taught. :These assessments were
measured by-percent correct. The proﬁcient percent was eighty and non-

- proficient was below eighty. These levels of proficiency were determined by
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the district. The limitations of this measurement is that we only have this
years scores to examine, so trends will not enrerge ‘for ayear or two.

This’ measure will contribute to tnis studyzto tell us the numoer of
proficient students’on the math curriculum chapter assessments. This
measure required data collected fronr all three.r'rrs:t grade teachers on all
pre/post chapter assessments. (See Appendix D;) ’This‘ data was then
analyzed and charted. -
Procedure
One-Minute Speed Test

In August the students were given a one-minute test that had twenty-
five addition problems in a whole group setting. This same one-minute test
was given again in late October and again in November. This assessment
will continue throughout the year at theee Wsanre.intervals. This data will be
collected by the classroom teacher and graded by’ percent of answers right
out of twenty-five then charted to see if there is an increase in accuracy by
percent and number of problems that was answered. (See Appendix A.)

Proficiency level was eighty percent.
Interview |
Students were also given an interview over ten addition and

subtraction word problems in August and late November on a one to one
basis. The problems were read to the students by the classroom teacher, and
students were offered manipulatives to use. The responses for each

student Were coded on a strategy. data recording sneet.' (See Appendix B.)

This information was then broken down into three categories: strategies,
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representations, and math language. Within each category were five to six

sub groups in which the teacher coded the stndents prirnary strategy,
representation, and math language used to ‘solve the problem. This
| information was then tallied according to ”the speciﬁc sub group each student
used under strategies, representations; and‘ rnath lan;guage. When
interviewing the students in August and l\lovenrber, they were given the
option of ‘sk‘ipping problems that were to’ol difﬁcultto answer. This is an
important piece of information when looking at the column graphs that
shows data in strategies used, representations, and math language (See
August and November in Appendix B). This data changes from student to
student and from category to cateéory. |
Fluency Worksheet

A fluency worksheet was administered. (See Appendix VC.)
On this ﬂuency worksheet students were asked:to solve the problem by

using specific strategies told to them by the classroom teacher such as

22 <& 9% 4

“counting on,” “doubles make ten,” “counting back,” “counting up,” and

“use ten.” As they responded, the teacher wrote .their answer down and
the amount of time it took to solve the prohlenr by us1ng these specific strategies.
If they used a strategy that differed fronr the teacher’s ’instrnction, but was one
of the strategies on the fluency worksheet, then it was circled based on which
strategy it most closely resembled.
Math Assessments and Basic Facts Data
All math data was from the three first grades teachers. This data consisted of

all first grade student’s pre and post scores over the first four chapter

;assessments from the new math curriculum. This data was then charted
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on a graph by chapters to\see how many studentsh in first grade are
proficient and the gains made from pre énd post. (See Pre/Post for
' chaptefs one to seven in Appendix D). Thisk data wés then totaled with
all the students scores to determine ho“; many kstudents“\:)vere actually
tested, hoW many were proficient, énd how maﬁy weré hot proficient.
These numbers were then calculated to .the‘ iﬁercént. (See Appendix D).
Teachiné Method .

This intervention specifically will anaIyzé file Stﬁdell/t”s fluency in use of
their math strategies, monitoring their growtil:iﬁ ba31c faété skills, and how
proficient the students are as measqred by classroé;ﬁ .asses‘sments and
district assessments. The intérventioﬁ is dbisttr‘iiayuteci pfacﬁce in<mat’h.
The procedure of daily-distributed practice is using problem solving strategies
focusing on addition. Each day a word problem is posed to solve from the
Thinking with Numbers Cards along With questions developed by Dr. Rathmell.
These questions help the students to learn partitions, learn how to efficiently count
on, to add, and to efficiently count back and count up to subtract. This gives the
students an opportunity to think about the problem and then to share how they
came to the mathematical answer. The student’s thinking strategy is then highlighted
by repeating the strategy and using -manipulatives to concretely model the student’s

solution to the math problem.



RESULTS
Introduction
The analysis of all the data indicates that the students did
show growth in problem solving strategies in addition. There is an increase
of the number of addition facts answered correctly nnd facts answered as
measured in the classroom assessments. This growth can be attributed to
distrihuted practice. There is also an increase in a large population of
the percent of students proficient from pre to post assessments in all
three sections of first grade on the new math curriculum. This study
also shows an overall increase for the entire first-grade when students

were combined on chapter assessments.

One-Minute Speed Tést
The data collected and graphed on the speed tests show all students
increased in the percent of problems answered correctly from the pre test at

the beglnnlng of the year to the most recent assessment glven in November.

13

(See Fi 1gure 1 on following page and the Speed Test Data for November in Appendix A.)

The pre- -test given at the begmnmg of the year shows that only six

students scored below ten percent and fourteen students scored zero percent.

In October, four students scored below tuuenty percent. Eleven students
scored ahove tWenty pereent but no hrgher than sixty percent and five
students scored zero percent. (See Appendlx A for the Speed Test Data in
October.) In November there were three students that scored below twenty

" percent. Th1rteen students scored above twenty percent but no higher than
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sixty percent and three students scored above sixty percent with one student

scoring a hundred percent. (See the Speed Test Data for November in Appendix A.)
This shows a steady increase with four students at the proﬁciency level of
eighty percent. This data also shows there was a steady; increase in the
accuracy of the students one-minute timed tests at allintervals. The data also
- shows on the column graph an increase of the number of problems that the
students answered in the one-minute t1me (See the Speed Test Data for October in
Appendrx A.) On the pre-test only six students were able to answer an
average of two or three. In October, eighteen students answered between
three to sixteen problems, and in November, all twentystudents answered
one to twenty-five problems. (See Figure 2 and Appendix A)
Interview o

Data collected on the interview also shouved groivth in the three
categories strategies, representations, and math language . In the
- column graphs strategies used the dominant s’trategy used \i\ras counting
on with counting all next. (See August‘in Appendix B.)‘ ’rThe dominant
use of these strategies could be becausein chapter one we focused on
counting on and counting all to solve math problems. vl‘?or questions one
through five the th1rd most used strategy was count back.” Questions
six through ten known facts and other various strategies were used.
'There isalso a decrease in the amount of students that answered from
question seven through ten, probably because the problems becoming more

difficult. If students did not know how fo answer, they were grven the

~ choice to skip it. The count all and count on strategres were frequently used to solve

| problems one through eight. ( See November in Appendix B.) There was also



an increase in using known facts strategy rather then counting back. This is
because the Students became ﬂuent in recogniiing math facts. There
was also an increase in the amount oi~ ’r’students answering the questions
from one to ten. ( See the assessments of strategies for August in Appendix B.)
On the pie graph a little over half the class was usmg the counting on strategy.
(See Appendix B .) On the pie graph the students were beginning to use other
strategies such as count back, known facts and other strategies that they may have
acquired since the beginning of the year. (See Appendix B for strategies used in
November.) This shows that students are learning different skills to solve
their mathematical problems’. | |
Data collected in the second category representation column graph
shows fingers and counters as the primary representation used to solve problems.
(See Appendix B for the August assessment of representations ) This was a
common way to solve a math problern at the beginning of the year There is
also a decline in the number of students that answered questions and
weather the student could solve it. On the colurnn graph for there is a big
decrease in fingers and an increase in using mental representations. (See
Appendix B for November assessments.) There is a1so a slight increase in
drawing a picture. This is due to the students becoming nrore fluent with
basic facts and mentally thinking about prohlenrs in their head . There is
also a large increase in the amount of students that ansuvered questions one
through ten. This is due to their conﬁdence 1n math and their thinking skills.
When looking at the pie graphs, the main representations in August were

: fingers and counters. (See Appendix B.) In November, the mental
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representations were almost used by half of the class along with fingers

and counters, a decrease from August. Again this is due to the students’
capabilities to ﬁgure math problems mentally ;instead of using fingers as a strategy.

In the third category of math language, the column graph for shows the most popular
term as “add” with the other being “take ayvay.” (See Appendix B.) In the column graph
for a variety of terms were used when the students communlcated what they did
in the word problems. This again shows an increase, dueto the
new language and vocabulary that they were exposed to from August to
November. Here again we also see the number of students that answered
the questions from one to ten increased from month to month, although
there was still a decrease from number five to ten due to difﬁculty of the
problem and the students uncertainty about hoyv to solve the problem.

When looking at the pie graphs for we can see that August shows two
dominant terms “take away” and “add.” (See Appendix B.) In

99°¢¢

Novemher the terms “minus,” “take away, plus and “add” is the main
language in math. This shows an increase in the students understanding
| of the method and what it means to do when worklhg through the problem.
Fluency Worksheet
~ The fluency worksheet prov1des a complete assessment summary

on how fluent the teacher felt this student was at solvmg problems by

using these speciﬁc strategies. (See Appendix C) The ﬂuency worksheet

alloyved the teacher to see just what each student lmew ahout each strategy they used
and if they khew how to use a speciﬁc strategy to ’help them to solve problems.

If the students did not use the strategy, the teacher asked them what strategy they

. were using, Ifit was a strategy on the ﬂuency worksheet but not the one asked
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of them to use, it was then coded under the one that best fit. This revealed whether the
student knew a strategy and how to use it but d1d not know the name of it. This allowed
. the claSsroom teacher to build her instru;:tion in those aréas that the students needed
additional instruction and direction. This summary was useful to the curriculum and
focus for future math lessons. This information tells the teacher more work on
thinking skills and building their confidence with drills and practice would
benefit students.

Chapter Assessments and Basic Facts Data

The data collected on the chapter assessments were from August of
2004 to January of 2005. Chapters one, two, three,kand seven were analyzed.
The district did require first grade to teach these spec.‘iﬁc chapters in this
order. Proficiency level is eighty-percent on all assessments; this is set
by the district. When analyzing these chapters, twenty-percent was
chosen as the cut off because studentsﬂwho were norifproﬁcient on
the pre-test came either very close to twenty percent or just above twenty
percent. On all four chapters we can see a considérable increase between
pre and post scores: In chapter one, the data indicates that thirty-f{ve students
were at proficiency level and twenty-eight students wefe below.
When looking at the gains between pre and post for chapter one there were
thirty-eight students at or below twenty percent . On the pre and on the post
there were only five students remaining that did not proceed past the twenty-
percent mark. This tells us that all students made a significant gain but five.
(See Appendix D.) | |

On chapter two the data shows forty-five students were proficient and






Table 1.1

. Chapter Assessments

Chapter One
Teachers # Proficient # Non-Proficient % Proficient # took assessments
Even 11 10 52% 21
Sirés 11 9 55% 20
Traner 13 9 59% 22
Table 2.2
Chapter Assessment

Chapter Two
Teacher # Proficient # Non-Proficient % Proficient # took assessments
Even 16 5 76% 21
Sires 17 2 85% 20
Trainer 12 10 55% 22
Table 3.3
Chapter Assessment

Chapter Three
Teacher # Proficient # Non-Proficient % Proficient # took assessments
Even 17 5 7% 22
Sires 13 7 85% 20
Trainer ‘ 14 8 64% 22
Table 4.4
Chapter Assessment

, Chapter Seven

Teacher # Proficient # Non-Proficient % Proficient # took assessments
Even 13 9 59% 22
Sires 13 8 51% 21

Trainer 18 4 82% 22
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eighteen were not proficient, which is an increase for the number of

proficient and a decrease for the nurnber” of non-porficient when comparing
chapters one and two. When lookiné at the gains between pre and post

| _scores, there were only nine students that were at Menty percent or below,
which is a big decrease from chapter one prve test. On the post test no
students remained at or below twenty percent. Th1s tells us all students made
ga1ns beyond twenty percent. (See Appenle D. ) The s1gn1ﬁcance of this is
that there is a large gain in percent seen from pre and post scores on both
chapters one and two. It also tells us those students had increased in percent
from both pretest significantly frorn chapter one to chapter two. This
evidence shows that students had previous knowledge in th1s area by the
time chapter two was introduced and by bu11d1ng on their knowledge were
able to add to what they already knew and apply 1t on the pre test. There was
also ev1dence of these two chapters be1ng closely related Students were
given the foundations needed to do the math: Then in chapter two, they
applied these strategies and knowledge to solve problems.

When looking at chapter three, the data reveals forty-four students were
at proficiency level and twenty students were not proficient. This is a one
student difference in the number of proficient when comparing it with
chapter two. It also shows a very slight increase in students that were not
proficient from chapter two and three. The gains from pre to post for chapter
three were higher in percent only five students were below twenty percent
and forty students got sixty-percent on the pre test. This suggests that
students are acquiring skills through daily distributed practice and being

- taught the right content they need to know in order to solve mathematical



problems. (See Appendix D.)

In chapter seven, forty-four were proficient and twenty-one were not

proficient, which is the same amount of students that were proficient on chapter three.

' Non-proficient changed only by one less. Data also shows a dramatic decline in
the gains on the pre-test scores, twenty-four were below twenty percent, which is a
difference of six students when compared with chapter one pretest. When looking
at the post scores, énly six students were below sixty percent. This is a dramatic
increase from pre to post in chapter. We did still see an increase in pre to post
scores in chapter seven. (See Appendix D.) -

In tables 1.1 to 4.4 each chapter is broken down among the three different
teachers with the number of students that were proficient, and non-
proficient. It is then totaled under each column for each teacher the total
number of students that took the assessment, the number of proficient, and

then last column represent the percent of only proficient students.
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DI_SC’LlSSION
The research question to be answeredis did distributed practice result in
the growth of our first grade student as measured by district assessments
classroom assessments?
One Mvinute Speed Test

- The finding of the results of the speed test shows a steady increase in
the accuracy and number of problems answered by the students at all inter-
vals. In general all students showed growth Th1s 1nd1cates that everyday using
problem solving strategies that focus on addition did increase students learning
capabilities to effectively count on and to add accurately.

Interyiew |
The purpose for the word problem 1nterv1eyv was to reveal the

students thinking skills. The skills 1dent1ﬁed were strateg1es the students
used, representations (such as pictures and man1pulat1ves), and math
language. The results of this intervieyv show thatthere was a growth from
August to November’s interview in the amount of information the students
knew in all three skills evaluated. In the strategles used there was an
increase in three specific strategies which Were ‘countall, count on, and
lmown facts strategy. This means that as dai’ly-distri‘butedmath was
delivered effectively. Focusing on strategies to solyemath problems, giving
students an opportumty to think about the problem then sharing how they came up
with the solut1on and highlighting the1r th1nk1ng strategy had a definite impact

in their knowledge of strategies and learnmg d1fferent skills to solve



mathematical problems as supported by the survey. Findings from
the two interviews also indicated that thé hmnber of problems answered
~ by each student increased. This is significant because students not only
| “are acquiring the skills needed to solve these vproblems but aré raising their
conﬁdeﬁce level. | |
In the secoﬁd category , there was also a growth from August to November’s
interview. In August, the primary represeritations used were iﬁngérs and counters.
The November interview findings show a decrease in fingers and an increase
in mental representations. This can be aligned with distributed math by
allowing studeﬁts to think about a problem and mentally work through it in
their head as the teacher concretely models the students thinking solution to them.
‘There was also an increase in the amount of students answering the
question on the two surveys in this category too. This tells us those students
may have been more easily able to picture the problem in their head and
do the kind of thinking that the classfoom teacher was promoting in this.
In the third category, math language also shows indications of growth
from August to November’s interview. The findings show that in August
the most popular term was “add and take away.” In November the terms
“minus, take away, plus, and add” was the main language. These results
mean that doing distributed math daily practice exposes students to new math
vocabulary. Asking questions orally, requiring students to explain solution, and then
listening to the teacher repeat the strategy back to the student the strategy embedded
embeds students within the mathematical vocabulary.
Fluency Worksheet

The fluency worksheet allowed me to see what each student knew,
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and if they knew the application to solve the problems whenr given a specific

strategy. The findings of this data allowed me to see what strategy were they using.

* And whether they were using it cor(rectly.~ In turn, I can apply this information for

future lesson plans and curriculum. This measurement cannot allow for any trends of
improvement to be identified until the end of the year, although the students are

showing an increase in fluency and can apply the strategies they are learning.

Chapter Asééssménts
The data collected on the chapter assessments shows aﬁ increése
of non-proficient students from chapter three to seven along with a change
in the curriculum. Chapter seven was devoted to teaching students hundreds,
tens, ahd ones, while chapters one, two, and three were building on addition
and concepts that need to be laid in order for one to learn these strategies and solve
problems.

This study indicates an increase in our first grade students in math, These
improvements come from distributed practice and the support it gives to our
students understanding. More spaced time on specific curriculum is needed
to help our students retain and learn the information. As this study suggests,
teachers should be doing less over shorter periods of time rather than doing
more over long periods of time. We need to make our discussions in our
classrooms meaningful and helpful to students. Some students will need that small
group instruction verses large. It is our responsibility as teachers to know who these
students are and what modifications they need to close the gap in
- their understanding.

- The significance of these findings tell us we are moving in the right



direction, and the students understanding is building on what the
teachers are doing in the classrooms at Jewett Elementary. This study
| alsoyleads us to discover where our non-proficient students are and to
‘pinpoint why these students are unable to meet the district standards.
Perhaps we can increase our number of proficient students to a hundred
" percent so all can feel successful. This type of research also gives way to
new approaches to teaching mathematics and gives teachers an effective
practice to improve our scores at Jewett Elementary on achievement, ITBS,

and district assessments.

Future Research

With the evidence of this study what is our next step to continue in the
right direction? What factors have contributed to this increase at Jewett Elementary?
Is distributed practice an effective practice alone or does other factors play
important roles too? If there are othér factors what are they and could we
find them by more assessments, classroom analysis, and individual student
strengths and weakness? Once this valuable information is found how could
we implement changes needed in our classrooms and building? Do we need
to reconstruct our objectives and methods of instruction to meet every

students achievable capabilities?

Recommendations

As the study shows, distributed practice can have an impact on our students scores.

This type of instruction should be implemented through out the school and district.

Some steps in making this happen could be to attend teacher workshops, professional

. development, or contacting Dr. Rathmell from University of Northern Iowa to come
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and discuss how we might as a school and faculty bring this distributed practice to all

of the classrooms at Jewett Elementary.
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1. John has 9 vedio games. He loaned 3 to Rachel How many did he still

have?

Answer Time sfrategies
“Count all
Count on
~ Count back
Use known fact
Other

representations math lang. Comment

~ fingers
~ counters
draw picture
mental
~ other

join

take away
plus
minus
add
Other

1. Kenny has $6. His mother gave him $2 more. How much money does Kenny

have now?

Answer Time Strategies
Count all
Count on
Count back

Use known fact |

Other *

=

Representahons Math Lang. Comments

fingers
“counters

. mental
- other

draw picture

Jjoin
take away
plus
minus
add
Other

2. Sarah has 4 green shirts and 5 blue Shlf‘TS How many shirts does she

have in all?

Answer Time Strategies
Count all
Count on
Count back
Use known fact
Other

fingers
coun*l'ers

draw plcfuﬁe o

mental
other

- Representations Math Lang. Comments

. join
take away
plus
minus
add
Other

3. Anne has 5 stickers. Tina has 8 s‘rlckers How' many more stickers does

Tina have than Anne?

Answer Time Strategies
Count all
Count on
Count back
Use known fact
Other

Representations Math Lang. Comments

fingers
counters
draw picture
mental
other

did the two put in the aquarium?

Jjoin

take away
plus
minus
add

- Other

Erlc pu‘r 10 fish in ‘rhe school aquarlum Adam put in 7 fish. How many fish



Answer Time Strategies Representations Math Lang. Comments

Count all fingers , Jjoin
Count on 4 counters .. take away
Count back draw picture plus
Use a know fact mental minus
Other other add

: R Other

. Brad had 16 candy bars. He gave some to his friends. Now he only has 8
left. How many did he give away? =

Answer Time Strategies Representations Math Lang. Comments

Countall - fingers join

Count on counters take away

Count back draw picture plus

Use a known fact mental minus

Other other add
Other

. Tara has a toy box with 24 dolls in it. She gets 10 more dolls and puts
them in the box. How many dolls are in the box?

Answer Time Strategies Representations Math Lang. Comments

Count all fingers Jjoin

Count on counters take away

Count back draw picture plus

Use known fact  mental minus

Other 4 other add
Other

. Tyler has 35 crayons. Allison has 32 crayons. How many fewer crayons
does Allison have?

Answer Time Strategies Representations Math Lang. Comments

Count all fingers join

Count on counters take away

Count back draw picture plus

Use known fact  mental minus

Other other add
Other

. Ben and Matt each collected 26 aluminum cans. How many fewer cans did
both boys collect?

Answer Time Strategies Representations Math Lang. Comments
Count all fingers join
Count on counters take away
Count back draw picture plus



Use known fact mental minus
Other oTher add

Other
10. What is the total? 3+7+8+2=

Answer Time Strategies Represenfaﬁons Math Lang. Comments

Count all fingers Jjoin
Count on ~ counters take away
Count back ~ draw pictures plus

Use a known fact - mental - ~ minus
Other _other add

other
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