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ABSTRACT

Improving Intzrmediate Mathematics Problem Solving
Scores Through Specific Instruction and
Self~Evaluative Techniques.

Tillese, Charlotte K., 1985: Practicum Report, Nova
University, Center for the Advancement of Education
DPeecriptores:adlgorithims/Bazic8kille/Computation/
Computational Linguistics/Elementary School
Mathematice/Equatione/Math Achrevement/Mathematics
Anxjiety/Mathematical Application/Mathematical
Instruction/Mathematical Vocabulary/Number
Concepts/Problem Sets/Problem
Solving/Self-Evaluation/Symbols

The author defined a deficiency in test scores in an a
fifth g;ade setting that concsisted of above-average
'Fntelligent)students and devised a treatment to
rémediate the targeted students. The objectives were
to improve test scores; improve affective behaviors;
improve bacic sKille Knowledge; improve the concept of
word probleme involving money; and to increase
instruction in mathematical vocabulary.

The researcher defined a target grour by using a
pretest. The target group worked within the
heterogeneous fifth grade class~ocom setting. Small
discussion groups were defined within the setting for
the purpose of peer interaction within the discipline
of problem solving. Large and small group
instructional techniques were employed. Instructional
and oral discussion times were increased within the
setting. Problem solving heuistics were introduced
and practiced. Immediate feedback was given; probklems
were defined; and remediation was provided. A workbook
was developed that incorporated: basic skille, logic,
clue~word vocabulary, affective questioning
techniques, evaluative tools, & basic instructional
plan, and an answer Key. The results were positive in
four of the five objertives. Basic mathematice facts
need to be mastered earlier in the adademic program to
reduce common error. (Appendixes include the
developed workbook with task sheets, instructional
information evaluative materials, reculte of surveyrse,
recsults of state achievement tests, mathematics
vocabulary, and letters.)
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Improving Intermediate Problem Solving Scores
Through Specific Instruction and Self-Evaluative Techniques

The school was formally located in an econocmically depressed
area in the Southeastern part of the United States. The facility
was closed by the ldcal school board due to & lack of sufficient
enroliment. It was moved to a portable classroom situation to
await the opening of a new county location,

The new plant was spacious and verszatile. Large classrooms
provided ample closet and storage areas for both the students and
the educators. The rooms were carpeted and contained a sink and
cabinet area that was tiled. There were opportunities to provide
group activities and learning stations, Large lighted boards
provided visual stimulation and were available for instruction,
The walls of the classrooms were cork, and the educator was able
to arrange visual stimulation in a variety of patterns. Wide
hallways were able to accommodate large groups of children that
could have been engaged in an activity that required gross
movement and verbal exchange.

In addition to the abovementioned learning facilities, there
were various supplemental amenities. There were adequate
restrooms and drinking fountains, The health room contained four
sick beds, refrigerator, toilet, shower, washing machine, dryer,
sinke, and a cabinet area. The office area contained the latest

in computer equipment, duplicating machines, and & file room. The
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computer room contained thirty computers, monitors, and printers.
The special area rooms were complete with all of the necessary
equipment to maintain the needs of the exceptional student.

Phrsical education activities were provided on the adequate
grassy and asphalt grounds that surrounded the school, The
appropriate egquipment was found on the asphalt area, such as
basketball nets and painted games for play, The grassy area
contained the gross motor equipment designed for physical fitness
and agility. 14 the weather did not permit outside participation,
the students were accommodated in the large cafetorium coumplete
with a stage and sound system. This room was the focus of school
and community meetlings. A fully appointed media center was
located within the two main areas of the school plant.

During the transition of the moving pericd, many of the
original faculty remained. Due to the increasing enrollment, this
body was increased with additional faculty. These teachers were
compatible with the original faculty and this produced, in the
words of the principal, ... "an extremely competent, experienced,
enthusiastic, child~oriented team of ecucators who provide a
superlative learning environment for our students® (SACS, 1983).

The philosophy of this group of educators was essentially
child-oriented, pragmatic, reconstructive, and humanistic (Doll,
1982). Politically, the community agreed with this philosophy and
purpose of education. ‘e members of the community were basically

the "old left™. Sursoling that provided for an educational
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process that sought to *....develop individuals who were
experienced in the values and ways of democratic living....take
the child and encourage him te reach his full potential...”
(8ACS,1983), pleased this community. They [the community]l were
satisfied with the school and its ezlectic curriculum (Progress
Report, 1984).

Goals were set in terms of the learning needs of the student
population., These included efforts to maintain and promulgate:
harmony between the school and the homej positive attitudes; an
attractive, relaxed, organized Jlearning facility; insured
community growthy a  wvariety of act:.vities that promoted
citizenship, cultural awareness, and social interaction; physical
and mental health; self-motivation; evaluative sKills that
promoted comprehensive Jjudgment; an awareness Jf individual
differences in learning; and educational skills *aat would enable
children to pursue z career of their choice (8ACS, 1783).

Consideration of the philosophy and the goals produced a

humanistic teaching style within the school.

Humanists would attempt to form more meaningful

relationships between students and teachers; they

would foster student independence and self-direction

and promate greater acceptance of self and others,

The teacher”’s role would bz to help laarners cope

with their psychological needs 2nd problems, to

facilitate selé-understanding among students, and
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to help them develop fully (Ornstein, 1982).

Instructional strategies were designed with the stated
philosophies and goals clearly in mind. The prescribed teaching
techniques utilized in most traditional classrooms were used.
These included the use of the latest county and state adopted
textbooks, In addition, there was small and large group
instruction, ~r~ative and enrichment opportunities, learning
centers, remedial help, discussion groups, role-playing,
simulations, demonstrations, etc. These strategies were not only
promulgated within the regular classroom, but they extended to the
many special areas that were available within the school. These
included: music, art, gifted, and physical educations) specific
learning disabilities classes; an emotionally handicapped class;
an educable mentaily retarded class; speech therapy; compensatory
reading and mathemalics enrichment; and a fully equipped science
labratory.

The school was, however, limited to basic instruction, due to
the school day [200 contact minutes] and a policy set forth by the
iocal gchool board. This policy required that certain standards
be met and maintained in a uniform manner, and this made it
difficult to deviate from the prescribed local plan, On occasion,
material had to be skimmed or omitted from the curriculum.

In terms of pupil-teacher ratio, this school was 32:1 within
the regular classroom situation, (¢ the 700 members of the

student bodr, the majority were white non-hispanic (SALS, 19831,
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Table 1

Cultural Background of the

Student Body

Percent of Student

Group Body

White Non-Hispanic 92.9
Black Non-Hispanic 1.7
White Hispanic 3.1
Oriental 4
Others -3
TOTAL 100.0

-

There were o pupils at the school whose ages deviated
drastically from the norm for their grade placement,

The Short Form Test of Academic Aptitude was administered on
a yearly basis to the students during the month of May. The
results of this test indicated that the average intelligence
quotient [I0) for the student body in the third through fifth
grades was 110. The students who achieved lower than 304 werc
tcsted for placement in compensatory education programs. Those
testing above expectancy were screened for the exceptional siudent

program [giftedl,
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Reading, writing, and mathematic ability ranges were on grade
level or above in the majority of cases. These statistics were
based upon the results of the California Achievement Tests [CATI

(SACS, 1983),

Table 2

Percentile Range for Readinag Ability

for the Intermediate Student Population

Years + or - Grade 3 Grade 4 Grade 9
4 and above 7.24 14.8% 23.94
3 and above 20.94 10.5% 20.1%
2 and above 29.0% 26.3% 20.1%
! year aboye 28.2% 28.0% 20.84
At grade level 84 2.64

1 year below 12.04 11.4% 12.0%
2 and below 1.6%4 9.24 2.6%4
3 and below i :74

4 and below
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Percentile Range of Mathematical

Ability for the Intermediate Student

Population

Years + or - Grade 3 Grade 4 Grade 9
4 and above 4.84 11.2% 18,64
3 and above 10.9% 9.54 30.8%4
2 and above 45.6% 15.6% 24.8%
1 vear above 32.8% 25,24 22.1%4
At grade level 3.2% 28.4% -
1 year below 3.24 8.44 1.3%
2 and below 3.4 1.3%
3 and below 1.74

4 and below
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Table 4

Percentile Ranage of Writing Ability for

the Intermediate Student Population

Years + or - Grade 3 Grade 4 Grade S
4 and above 36.0%4 39.74 67 5%
3 and above 12.8% 15.6% 13.49%
2 and above 16.84 10.4% .34
i vear above 23.24 13.9% 3.3%4
At grade level 2.49% 4.3%

1 vear below g.0% .57 4.8%
2 and below 8% 4.3% 1.34
3 and beluw 1.74

4 and below

In order for the researcher to highlight the parental
background of the studenis, it was necessary to Know that the
majority [parents] were white and blue collar workers. They
collectively averaged 93.4% in terms of finishing high school and
furthering their education. The majority continued to be
bioloyical pggrents to their children (approximately 71.8%). The
remaining percentages were: approximately 23.84 one biological

parent due to separation or divorce; 1.94 one biclogical parent
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due to death of the other parent; and approximately 2.5/ of the
children in the school 1lived with someone other than their
biological parent(s) (SACS, 1983).

The students, parents, teachers, and members of the community
were in agreement that the school was serving the educational and
emotional needs of the population (SACS, 1983).

The percentile scores for the fifth grade students in the
school was 73 when they were tested by the Statewide Assessment
Program for the mastery of the ¢kili that reoquired a correct
response to word problems involving makKing change from $1.00. The
percentile scores for the fifth grade students should have been
90, when tested by the Statewide Assessment Program for mastery of
solving word problems involving making change <from $1.00. A
discrepancy of 15 percentile points existed, There was a need to
improve the abstract thinking skills involving money word problems
so that the fifth grade students could raise their percentile
scores 15 percentile points on the Statewide Assessment Program
testing instrument.

In addition, the percentile scores for the fifth grade
students in the school was 79 when tested by the Statewide
Assessment Program for the mastery of word problems that involved
subtraction using three digits., The percentile scores for the
+ifth grade students should have been %04 when tested by the
Statewide Assessment Program for mastery of word problems 3hat

involved subtraction using three digits. A discrepancy of 11
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percentile points existed. There was a need to improve the
subtraction algorithim and the abstract thought process as they
pertain to the colution of word problems involving subtraction
with three digits. This needed to be implemented so that the
fifth grade students in the school could raise their percentile
scores 11 percentile points on the Statewide Assessment Program
testing instrument,

Generally stated, the problem was the word story problem,
both heuristically and algorithmically, within the confines
subtraction, The problem had existed for a long time in the
setting {see Appendix A), The problem existed in many settings
across the country,

In a recent address to the American Educational

Research Association on crucial areas for future

research in mathematics, Robert Gagne indicated

that one of the wereas most in need of attention

was "teaching...pertaining to the translation of

concretely stated problems into mathematical form.

Enphasiswas needs to be given to this phase as a

separate Kind of capability to be learned by

students® (Gagne, 1983).

Futhermore, the results of testing by the National Assessment of
Educational Progress (NAEP) concluded that serious problems in the

teaching of mathematical problem solving continue to exist “‘Darch,

Carnine, Gersten, 1%984).
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The main thrust of the mathematics program at the school was
the county adopted textbook and its supplemental activity booKs.
These supplemental books were issued one to a teacher, and many
were copyrighted material. This limited the use of some of these
books. A lack of county funds prohibited each child from having
more than the prescribed textbook and, in some cases, a math
workbook. Any special word problem solving bookKs were not
available in the setting.

A review of the current textbooks in mathematics revealed
that word problems were reserved, in most cases, for the last
several problems on the exercise page, and often times, they were
starred C(indicating that they were on an advanced level and were
to be used for enrichment). Very few were for the average
learner, and the problems were very few in number,

The researcher reviewed the current basal text and found
there to be 14 chapters that averaged 25 pages per chapter. Two
of the 25 pages in each chapter were devoted to problem solving;
although there were several word problems found within the
exercises. For an example, the researcher tabulated the total
number of problems found within the first four chapters of the
basal text., This tabulation showed that there were approximateiy
1,893 student problems contained within the first 97 pages of the
textbook. 0f these 1,893 problems, 171 were word problems
designed for the average fifth grade student. An additional B5i

word story problems were presented, and they were starred items

i R G R A NNAGATN A it * L
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that reflected a higher level of mathematical competence {(Abbott,
Wells, 1983,

A survey was distributed to the members of the faculty that
taught the intermediate grades, three through five. The results
of the survey revealed that of the 1é teachers responding, the
average teaching time spent on instruction of story problems per
week Lthis included any mention of the discipiinel was 4.568
minutes (see Appendixes B and (2,

The target group was an average to above-average group of
students, and their percentile performance on the Statewide
Assessment Program should have been higher in the word problem
section of the stated testing instrument.

Through the intervention of the researcher, it was desired
that the following objectives would be obtained:

1. After ten weeks, 80Y% of the target group of fifth

grade students, who had specific instruction in
the identification of clue words, would score %04 or
above on a teacher-~made and administered posttest.

2., After ten weeks, 80X of the target group of fifth

grade students, who had specific instruction in

the heuristics of defining & problem statement, would
score 90X or above on a teacher-made and administered
posttect,

3. After ten weeks, 80X of the target group of fifth

grade students, who had specific instruction and
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practice involving the algorithms of addition and
subtraction with emphasis on three-digit numerals and
word problems, would score in the 90th percentile or
above on a teacher-made and administered posttest.
4., After ten weeks, 80 of the target group of fifth
grade students, who had instruction in the
heuristics of problem solving strategies involving
money and change with values of one to nine dollars,
would score 0% or above on a teacher-made posttest,
5. After ten weeks, 80X of the tarpet group of fifth grade
students, who had instruction and affective
reinforcement in the solving of word story problems,
would demonstrate a positive attitude v ard the
discipline by answering a teacher-made and administered
post-survey,
Research
After a review of the literature, the researcher concluded
that the nature of mathematical problem solving appeares to be
extremely complexf/xgith varying schoois of thought divided on
solutions to effective instructional techniques. These schools
purport strategies that range from advocation of extreme
constraints upon the individualization of the instructional
environment {Darch, 1984), and the open-ended creativity type of

sirategies that stress the process and not the solution (Von
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Kuster, 1984). Somewhere in the scheme of these philosophies are
those who would incorporate both teaching strategies.

The National Assessment of Educational Progress (NAEP), and the
National Council of Teachers of Mathematics have found in recent
vears that problem solving is perhaps our most pressing issue in
the discipline of mathematics. Problem solving should be the
focus of the mathematics curriculum. According to the National
ascessment of Mathematics, 584 of 17-year~olds were unable to find
the area of a square when one side was given, and 82 could not
find the area of a right triangle with all sides given.

The advent of Sputnik created public outcry. Change had to
occur and promptly. Texts were created that were highly
sophisticated and technical. They did enhance the terminology of
math, and they did introduce college level concepts at an earlier
&ge. They did not, however, strese repetition and review., this
led us to a population that cannot deal with advanced concepts
that are presented rapidly in sequentiai order, Without
repetition and drill of previously taughr and semi-mastered
sKills, the student is left unable to deal with the complexities
of the next cognitive level. Proofs of Eucildian geometry come
after Algebra 1, and the student must plunge into this activity
without the basic skills firmly internalized through repetition
and drill. The textbooKs remain status quo in their philosophies

{Saxon,1984).
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The classroom offers the stud:,i the opportunity to learn,
process, encode, and retrieve information. The organization of
this information is important in the problem solving process. The
successful problem-slover has the following qualities: & grasp of
structure; an ability to analyze relationships; a flexible mental
process; an ability to generalize; and understanding of concepts
and termsj an awareness of alternative solutions; and a Knowledge
of basic sKills (Silver,1984).

Reasearch has been done to discover the thought processes of
the successful problem~solver, There are four variables that
affect the learner in the problem solving situation {task,
subject, process, instructional). In terms of the task variable,
it was interesting to study the mediational role of the student.
this was also true of the instructional task. What are the
inner-thoughts of the student as learning progresses? A method
that stresses "inner speech™ has been developed and is being
tested. The study was based on the findings of Vygotsky in {942,
The process is being refined and tested in the present day. It
is a method that incorporates sequential processes along with a
questioning method that elicits the thought processes from the
students as they perform the tas¥. Groups of intermediate
children are selected on the basis of a pretest, and skill groups
are formed. The researcher investigates the variables that affect
the situation, these.are discussed, and results are recorded. The

questioning is both affective and cognitive. When the problem
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solving begins, specific questions are asked of the solver as the
process proceeds. The results are recorded and analyzed. Many
times the student would offer the response that the material had
been forgotten. Responses would indicate that the material had
been Known but not internalized due to lack of review.

In her research involving “inner speech®, RohrKemper (1984)
analyzed her findings into three areas: cognitive implications;
affective implications; and attributional strategies., Of the 44
students participating in the study, all agreed that division is
the most difficult task. Fifty-six attributed this to external
factors such as problem Iengthﬁ/and instruction, The remainder
cited such internal factors as lack of confidence, bias as to
subject matter, and lack of positive attitude., The subjects would
rather seek the answer from the teacher as opposed to finding the
answer for themselves,

In general, awareners of an inner speech pattern when solving
mathematics problems gives the student a reasoning toel. This
tool worke for them in both an affective and cognitive manner.
The student develops a sequential thinking pattern. Eventually,
with Knowledge and practice, self-direction is increased. All of
these give the learner a self-confidence and a positive feeling
about ‘ne discipline of mathematics (RohrKemper,1984),

Other research suggests the need for the development of an
inner speech. 1t refers to the verbalization of young children as

they manipulate concrete objects while solving situation problems.
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Some suggest the need for a self-questioning process (Shumway,
19800,

Darch (1984) advocatecs explicit instruction in problem
solving. This involves the use of a model that stresses: cirect
strategy teaching at each «cognitive level; translating the
concrete into the mathematical; immediate error diagnosis; and an
eventual level of sel4-dependency. Subiects are selected through
a screening p-ocess that relies on the wuse of test data.
Instruction lasts 3D minutes and focuses on review, instruction,
and seatwork, combined with immediate error correction. Some
groups receive additional practice for purposes of data. ETS, or
explicit translation strategy, concerns itself with the
identification of the mathematical operation required to solve the
problem, Specific questions were asked as the problems are
sequentially presented. Problems to match the level of difficulty
are carefully introduced, with much practice and review
accompanying the lesson, Mastery is the goal.

The research on ETS yielded an internal coefficient alpha of
(N=73) .80 posttest, .87 for maintence, correlation between the
posttest and maintence was .70. A1l lessons were audio-taped.
Compared with a contro! group that used the basal instruction from
four approved sources, ETS scored in the 80-B5Y accuracy range as
compared to &0-454 for the basal contrel group, Construct
validity showed the ETS students enjoved the tasks, felt they had

learned "a lot®, and felt they used the learned skills more than
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the basal group. The basal group disliked the formulation of
story problems, which is included in the basal method of
instruction. The basal group had an average of &.7 extra lessons,
and they still scored behind the ETS students (Darch, 1984),

A similar approach to problem solving is mentioned in the
Marion Indiana Study (Wheatley, 1784). This study reported a jump
of 40 pointe in the elementary mathematics scores. Teacher
strategies centered on four goals; meaning and understanding;
problem solving; mastery of basic facts; and study of prescribed
units at each grade level, The methods included the use of
manipulative materials, pacing, and the introduction of basic
problem solving heuristics.

The program was introduced at the beginning of the year and
centered on problem solving. Al disciplines of the mathematics
review curriculum were incorporated inte the selected probklems,
These were samples of all mathematical operations learned. The
following heuristic strategies were taught: Jook-for-a-pattern;
make-a-list; quess-and~test; draw-a-diagram; and bfeak-into-parts.
The unit was motivating and was paced.

Teacher attitudes towards problem soclving reversed and the
test scores rose. Before the introduction of the program, results
of the lowa Tezst of Basic SKills (1TBS) for grades 4 through 4 had
been in the 32 to 50X range. After one year, the scores were in

the 5% to 834. OGrade 9 went from 434 in 1980 to 734 in 1981,
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Grade 6 went from 414 in 1979 to 824 in 1983. Overall averages
were 824 in 1983,

fifter researching many designs to develop thinKing
strategies, Silver {1984) concluded that there were no "best” ways
to teach problem solving. Five areas of research were mentioned
as having significance. It was interesting to note that again, the
importance of Knowing the basic skills, ard having a basic
Knowledge of problem solving heuristics, were some of the
components dicscussed. This researcher stresses the importance of
moving from a domain indeaendence to a domain specific method of
problem solving. Silver agrees that skills are necessary and
abstract thinking should be the end result. The affective domain
was hard to measure, but confidence was built using methods that
incorporated the use of calculators, gearing problems to the
specific level of the student, and offering praise. Difficulties
in understanding were over—come by altering the problem statement
and omitting extraneous materijal, Problems were geared to the
interest of the students” real-life experiences. This increased
motivation.

Saxon (1984) wou:d have us cimbine the old and the new. He
stresses drill and repetition. His book on the subject has been
rejected by the "experts" as being too traditional. He feels, on
the other hand, that current basal texts which were formulated on

the work of Polya (Shumway, 1980) and others of his philosophy, do

not offer the review and repetition necessary for basic
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understanding. These basals stress discussion of the problem and
possible strategies. Students were encouraged to look for
different strategies. Activities were to be viewed in the light
of the child’s experience. Abstractions were often presented and
not explained, He feels that concepts were introduced and then
forgotten in the scheme of things. These concepts, if not
repeated and reviewed, will be lost to the student in time.

There were Lhose who were willing to accept the thoughts of

Saxon (1984), and they adopted Lis teaching strategies,
The results of reasearch certified by the Oklahoma Federation of
Jeachers, and based on a pilot program involving 1,365 ninth grade
students in 20 OKlashoma public scthools, showed gains, The test
group scored twice as high as the control group. Their California
Achievement Scores were also higher, The study wag retested with
similar results in the DOklahoma City schools in 1981 and 1982.
Amarillo, Texas, and Hillsboro, Ohio, alsoc showed gains using this
strategy of learning.

The results of word problem sloving in the area of percentage
was interesting. The subjects in the test group were given three
word prbblems involving percentage to solve each night, The
average correct response was 1,09 for the test group as opposed to
«.32 for the control group which had no extra practice. The least
*gifted" student out scored the "most® gifted student by 1.53 as

opposed to .52,
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In an opinion article, devoid of statistics or other facts,
VonKuster (1984) advocates his problem sclving methods., These are
open~ended, and stress the solution, not the answer. 1+ the
solution was reasonable, the problem was counted correct, even if
the answer was wrong.

The trend in problem solving for mathematics seems to be to
take the basics of Polya, and combine them with specific
task~specific heuristics, This, according to Putt
seems to be effective {(Shumway, 1980). He [Puttl claims that
fifth-grade students can learn to solve problems in a relatively
short time if they learn to ask themselves questions, and they
have a basic Knowledge of problem solving strategies and sKills,
The studies of Marcucci, mentioned in both the text of Shumway
{1980), and the Jjournal article of Darch (1984, suggest that
guided “"discovery® was rarely effective, yet, this method was the
basis for the majority of basa)l texts. Discussion methods and
“possib195 solutions appear to be questionable with Tower level
students; to have them formulate problems on the basis of their
experience seems to be ineffective. It limits the range of
problem solving and does not teach the sKills that are necessary
for the student to translate the problem into a mathematical form.

Using this background of information, the researcher
concluded that: skills need to be mastered; techniques need to be
introduced in a sequential pattern; specific problem solving

strategies need to be introduced in a logical format; and
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repetition and drill need to be a part of the total strategr. 4ll
of these components contribute to the long-range success of the
learner.,

111, Method

After a review of the literature, the researcher came to a
conclusion, Given the reading, mathematics, and writing
capabilities of the student population within the setting, and
considering the intelligence qguotient of the average student,
certain prescribed techniques should be developed and implemented
over a period of time to determine if prescribed problem sloving
strategies could remedy the problem. The researcher reviewed the
goals: improve scores; improve identification of clue words as
they pertain to problem solving in mathematics; improve the
recognition of a problem statement in a word problem; improve the
techniques of dealing with money problems; and improve the
over~all attitude of students toward the solving of word problems,

The principal of the school was notified (see Appendix D),
and an approval to proceed was granted,

A target group was identified, materials were developed, and
strategies were implemented over a prescribed period of ten weeks,
Setting

The implementation plan was administered in a hetercgeneous
fifth grade classroom comprised of 30 students. It was a closed

classroom situation with one teacher responsible for the majority

:
%
3
)
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of instruction. No special teachers were involved in the
remediation. 1t was a spacious classroom with ample area to hold
discussion groups. The new facilities provided the latest in
instructional board space, and every wall was made of a material
that could accommndate bulletin boards. The room was acoustically
sound, and any outside disturbance was minimal, if at all, during
the period of the prescribed instruction,
Subjects

The entire group of 30 fifth grade students was given a
pretest during the first week of the new school year, The test was
not anngunced, and there had been no previous review. The test was
administered to the entire group simultanecusly, and no time limit
was dictated. The students put their heads down and waited for
the entire class to finish before they turned in their papers.
This technique, in the opinion of the researcher, decreased the
pressure to be the first person finished; minimizing errors due to
carelessness, The researcher scored the pretest, and put them in
rank order to determine the median scores. The upper ten scoring
pretests were eliminated; as were the lower ten. This left a
target group of ten students. 0f the targeted subjects, six
scored in the 40th percentile, and the remaining four scored in
the 50th percentile on the pretest. The group had a combined
average 1.Q. of 113.4. Their average grade placement in math was

6.47, according to the California Achievement Test administered in
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grade 4, According to this same testing instrument, the combined

average grade placement in reading was 4.35 (see Table 5),

Table %

Abilities~-Relationshi ¥ Targete r and Pretest Scor
Subject 1.Q.4CAT)  CAT Math CAT Reading Pretest
A 120 7.8 6.7 404
B 110 5.8 4.9 &04
c 8 5.9 6.1 407
D 116 5.2 7.9 607
E 113 6.7 7.4 604
F 132 7.4 6.7 4074
G 123 7.4 6.7 50%
H 105 6.4 5.2 504
1 107 6.4 5.8 50%
J 110 5.5 é.1 907
Mean Total 113.4 é.47 4.39 -y

In general, the targeted group was above-average in terms of

intelligence and ability as demonstrated on a nationally reliable
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testing instrument. The pretest scores were low when the test
results were compared.

Materials

In order to implement the proposed plan, it was necessary for
the researcher to formulate a series of specific workKsheets,
These worksheets, or task sheets, stressed the algorithms of
addition and subtraction (see aAppendixes K to KK). They
incorporated these algorithms as they related to money and word
problems. Directions for each sheet were given first., Clue words
and problem statements were well-defined. Space was provided, in
the initial few sheets, for the subject to record any specific
thoughts that led to the solution of the problem. As mastery of
the sKills progressed, this thought-~process space was reduced, and
finally eliminated. The purpose was to have the subject aware of
the specific thoughts that enter the mind as one approaches
problem solving techniques.

The task sheets were designed to deal with three-digit
numerals, There was no regrouping in the beginning. Eventually,
regrouping was introduced, and tested, Problems were presented
that sought to be preposterous, realistic, amusing, and routine.
This was done in order to Keep the attention of the age leuvel.

Throughout the plan, the students were made aware of the ciue
words and probiem statements defined in the task sheets. They

were required to circle and underline these.
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The cost of duplicating the materials was minimal since they
were original work, and the school had ample paper and duplicating
facilities.

The researcher had to browse through available supplemental
textbooks and other problem solving materials to gather ideas for
vse with the small group activity that was part of the plan.
Eventually, the worksheets that accompanied the basal text
provided ample stimulation. The teacher‘s manual with the basal
text contained many problem solving situations, and the reseacher
those these at the rate of one per week {(see Appendix M1,

Materials for the *Problem-of-the-Day® were chosen from the
basal textbook.

Teacher-made fact review tapes were developed. The teacher
said the fact; the children wrote the fact and provided the
answer., The tape «continued in this marner, and it was
self-checking. An answer sheet accompanied the tape (see
Appendix 00).

Flashcards and a chart were made. These contained the clue
words for addition and subtraction ward problems.

Design and Procedure
Week 1

The parents of the children in the class were informed of the

intention by letter (see Appendix E).
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The researcher informed the children of the problem and of
the proposed plan., After a class discussion, they agreed that
something should be done, and they were willing to try.

The pretest was administered to the entire group of fifth
grade students during the first days of the first week of the new
school year (see Appendix J). It was collected and evaluated by
the researcher. The tests were placed in rank order and the
researcher counted down the first tenj took the next ten as the
target group; and eliminated the last ten scores. This gave a
workable sampling of the class. The names were recorded, and
letter names were assigned to assure anonymity.

Basic addition and subtraction facts were reviewed. A tape
was played; the children wrote the fact and the answer in the
appropriate space on the answer sheet, The tape related the
answers; the child-en checked their own workK. The missed facts
were noted, and the children made flash cards to romediate their
own personal problem facts.

The process of "inner thought® was introduced in & class
discussion. The concept of "thought®, in general, was reviewed,
Attitudes were mentioned by the researcher, and the concept of
attitude change was developed by c¢lass discussion of personal
experience. The session narrowed to the topic of word problems.
The class was told that there were specific questions they should
ask themselvec when confronted with a problem. They were informed

that they would be working with wvarious problem-solving
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situations, and they needed to be aware of their thoughts as they
attempted to solve problems. Clue words, they were twvid, would
help them formulate thoughts that could lead to successful problem
solving. Since thought process would be stressed during the
entire impiementation plan, the sessicn ended here.

The attitude survey (see Appendix H) was distributed to the
entire class, They were encouraged to be completely honest; as
there were no right or wrong responses. They were told by the
researcher that the survey would not be graded. The surveys were
collected and reviewed by the researcher.

Task sheet 1| was introduced (see Appendix K) to the whole
tlass. The first problem was read silently; then orally. The
students were asked to relate some of there own experiences about
animals and parks, They were encouraged to pattern a proble:
after the one they had just read. They were asked to state what
the problem was asking them (problem statement). The clue words
"how many" were discussed (see Appendix B6)., Questions were raised
about "amount". “"What was happening?* “Would there be more or
less animals?" Discussion was encouraged about each of the
problems on the task sheet. After an open-ended session, the
students were encouraged to think about each situation in terms of
the problem statement and the clue words, and solve the problem.
They were asKed to record the thoughts that led them to a

particular algorithm and seclution. Clue words were to be

identified by cirzling. The problem statement was to be
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identified by underlining., A1l work was to be shown on the task
sheet, and the answer was recorded on the appropriate line.

When the students had completed the task sheet, the
facilitator reviewed each problem, and soclutions were discussed.
The children graded their own work, and they received the benefit
of immediate feedback. Specific praise was given that stressed
the care taken in the thought process, the identification of
problem statements, and clue words.

Each of the three sessions lasted approximateiy 25-30
minutes.,

With the exception of <clving money probiems, all of the
cbjectives were introduced.
Week 2
The class was divided into six groups of {five members each.
The purpose of the smailer groups was to introduce into the plan a
weekly problem-solving activity., 1t was desired that this activ.ty
would promote lively discussion and the opportunity to practice
the  heuristice of problem solving in  an interesting and
stimulating environment. A leader was chosen from the target
group to lead each small group discussion. The groups met in
various areas around the room. They werz presented with the
problem, and they were encouraged to work together to arrive at a
solution (see Appendix MM). After approximately ten minutes, the
groups returned to their seats, and the problem was discussed with

the class, Each group leader reported its solution, and gave
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reasons for the salution, The correct response{s) was (were)
given to the class by the facilitator and different methods of
solving were discussed (heuristics). These were:
look-for-a-pattern; make-a~list; guess-and-test; draw-a-diagram;
break-into-parts; etc.

Tz "Problem-of-the-Day” was introduced. This consisted of
the facilitator writing a word problem on the board each morning.
The problem was used for the discipline af handwriting along with
the problem-solving activity. Content for the word problem came
from the creativity of the teacher or the basal text (gzee Appendix
NN .

Basic facts continued to be reviewed., The tape was played at
the faster speed. The <children checked their own work.
Flashcards that the children had made were used by pairs of
children.

New clue word vocabulary was introduced that related to the
task sheets of the week, The old vocabulary was reviewed, and
problem statements were discussed.

Task sheets 2, 3, and 4 were completed (see Appendixes L, M,
N4 one per session, The same process as described in task sheet
1 was used to quide the students towards successful solutions.
The thought process was stressed, and directed discussion focused
on this process (see Appendix I), Immediate feedback was given and

an opportunity to discuss difficulties followed (see Appendix F).
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Each of the three sessions lasted approximately 25-30
minutes, With the exception of solving money problems, all of the
objectives were reviewed and reinforced.

Week 3

The plan continued to be implemented in much the same manner
as prescribed in Week 1 and 2. Task sheets 5, &, and 7 were
utilized (see Appendixes O, P, @) One task sheet per session was
introduced and presented according to the general plan as
described in Appendix 1.

The daily problems were written on the board} written by the
children; discussed and solved.

An oral auiz was given by the facilitator to provide a
review, Results were teacher-observed, and no difficulties were
encountered.

The small discussion groups met and followed the same pattern
that had been set with the initial meeting.

A review of three-digit addition and subtraction was given,
The algorithm was discussed, and the steps were explained by the
facilitator. The students did ten examples of subtraction with
three-digits using no regrouping, and they did ten three-digit
additions using no regrouping. The teacher created the problems
and wrote them on the board. The students copied the problems and
solved them. The answers were provided, and the students graded
their ocwn papers. Difficulties were discussed.

Each session lasted approximately 25-30 minutes.
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With the exception of solving money problems, all of the
objectives were reviewed.
Week 4

The implementation of the Problem-of-the-Day and the small
group discussions and problem solving continued according to the
plan.

Clue word vocabulary was introduced according to the skills
presented on the‘task sheets,

Problems with more than one algorithm were introduced and
discussed, Task sheets 8, ¢, and 10 were completed (see
Appendixes R, 5, TJ, One task sheet per session was utilized
according to the general plan.

The children made their own problems and presented them in
play form for their classmates. The children in the "audience®
solved the problems., The first one finished got a point. Points
were tabulated at the end of the simulation, and the winner got a
badge that the teacher made.

The objectives were reviewed.

The researcher met with the practicum observer to discuss the
progress of the research,
Week 5

This wés the middie of the implementation. Several plans had
to be revised.

The Problem-of-the-Day had to be lese intensified. The

students were becoming bored with it, and it was becoming
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counter~productive in terms of the attitude objective. The
children were doing an abundance of problem seolving, and this was
over-Kill, so to speak. It was modified to become the
Problem-of-the-Week., This was more palatable to the group. It
continued to serve as a handwriting assignment,

Because of the intensity of the task sheets, quizzes were not
necessary., £Each sheet was really a quiz. They were graded each
session, discussed, and remediated, There became no need to add
an additiopal quiz. Again, this would have been
counter-productive in terms of the attitude objective. The
researcher was continually evaluating the situation and
remediating the difficulties as they presented themselves. 1t
became obvious that the difficulties were lessening, and the
addition of more testing instruments would, in the opinion of the
researcher, do more harm than good. The quiz planned for Week 7
was left in the general plan,

The children made paper money. They met in their small
problem-solving groups and created problems. The problems were
presented to the other groups to solve. They used their paper
money to count change.

Task sheets 11, 12, and I3 were completed (see Appendixe U,
UV, W, The practicum observer visited the classroom to observe
the small group activity.

All of the objectives were reviewed and reinforced.
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Each of the three sessions lasted approximately 25-30
minutes.
Week ¢

The children were giv =1 pre-cut manila tag cards. Each child
wrote story problems. They were directed to write one addition
problem and one subtraction problem., These were handed to the
teacher for approval. A stack of problems was compiled. The
teacher handed a ctory-problem card to each child in the room.
They numbered their paper to thirty. They read the problem and
classified it as to addition or subtraction.

Subtraction with zero was taught. It was related to money
problems., Several examples were solved as a group. The children
did more examples from the basal text.

The children gathered in small groups to solve money problems
using the paper money. They recorded their answers. The teacher
provided the immediate feedback. Difficulties were resolved.

Irrelevant statements were introduced into the task sheets.

Task sheets 14, 15, and 16 were discussed and completed {(see
Appendixes X, Y, 2). Clue words and problem statements were stil}
stressed., The students were asked to think about each problem
carefully and stress the thought process as the problems were
worked., The sheets were checked according to the genersal plan.

Each of the three sessions lasted approximately 25-30
minutes,

A1l of the objectives were reviewed and reinforced.
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Week 7

The *Word Problem Task Sheet Test” was administered (see
Appendix AAd. 0F the target group, six of the subjects received a
grade of 5 out of 5, or 1004. Subject D received 4 out of 5, or
80%. Subjects H and C received grades of 3 out of 5, or 40X, Of
the five errors, one was due to regrouping; one was due to
information transferrence; one was due to carelessness (the
problem show and addition sign; yet the subject subtracted); and
two were due to subtraction error,

Irrelevant statements within problems were reviewed along
with a review of three-digit addition and subtraction with
regrouping.

Problem~of-the-leek continued to be implemented.

The discussion groups met.

The class completed task sheets 17, 18, and 19 (see
Appendixes BB, CC, DD)Y. The general plan was followed.

The three sessions lasted approximately 25-30 minutes each.

All of the objectives were reviewed and reinforced.

Week 8

Number sentences and the unKnown factor were introduced.
Examples were done as a group. Problems were read from the basal
text, and they were translated inte formal mathematical
statements. The students solved the equation for “"x*®.

Problem~of~the-Week continved.
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Problems containing insufficient information were discussed
and identified. The teacher read problems and a lively discussion
ensued. The children supplied the missing information, and the
problems were solved.

The problem cards that the children had made were used to
classify algorithms. Each child received a card and recorded the
answer. The cards were circulated around the room. Each had a
number, so that when the game was finished, thirty examples had
been read, and classified. The students with the most correct
were identified, and they recieved a certificate of praise.

Task sheets 20, 21, and 22 were completed according to the
general plan see Appendixes EE, FF, G&06). The small
probliem-solving groups met,

Each of the three sessions lasted approximately 25 to 30
minutes each.
A1l of the objectives were reviewed.
The observer visited the class.
Week 2

Discussion centered upon inner thought and the heuristics of
problem solving. The children related the importance of the clue
word vocabulary in deciding the correct algorithm that would lead
to the probiem solution.

More number sentences were introduced.

Small groups met to play with the paper money,
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Task sheets 23, 24, and 25 were completed {see Appendixes HH,
11, di.

Each of the three sessions lasted approximately 25-30
minutes,

Al) of the objectives were reviewed.
Week 10

This was the last weel of the implementation,

The Problem-of-the-lWeek continued.

The small groups met to discuss the assigned problem
situation.

Multiplication and addition were discussed and related.
Examples were drawn from the basal textbook.

The attitude survey was given and reviewed (see Appendix HJ.,

The posttest was administered and evaluated.

The observer visited the class.

Each of the objectives was evaluated.

The sessions lasted approximately 25-30 minutes each.

IV, Results
When the problem was identified within the setting, the

intended over-all objective was for the students to improve
performance in terms of nationally tested scores. Since this data
could not be collected at the time of this study, the main
objective was sub-divided into five outcome objectives. The
researcher devised methods to deal with these desired

improvements. 1In terms of the desired outcomes, four of the
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five were achieved.

After ten weeks, BOX of the target group of fifth grade students,
who had specific instruction in the identification of clue words,
would score 904 or above on a teacher-made and administered
posttest (see Appendix KK).

Table &

Results of Specific Instruction in the ldentification of

Clue Words

Subject Pretest Posttest % of Change
A 40% 0% 30%
B 40% 100% 0%
c 5074 1007 504
D 0% 0% 904
E 0% 20% 0%
F 40% 100% 407
6 507 100% S0%
H 0% 207 90%
H 30% 100% 707,
J 40%, 1004 40%

Mean Score 34 LA &5,
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This objective was achieved. O0f the target group of fifth
grade students, who had had specific instruction in the
identification of clue words, 1004 scored %04 or above on the
posttest.

The researcher attributes these high scores to the repeatéd
drill and practice that the targeted group received. The clue
words were always stressed, and the subjects began to instantly
identify these words. It became routine, and the researcher was
concerned that the children were becoming bored with the drill and
practice. The concrete activities that were provided did offer a
challenge and a change of pace. The small group discussion
activities were especially beneficial both educationally and
attitudinally.

Objective 2

After ten weeks, BOX of the target group of fifth grade students,
who had specific instruction in the heuristics of defining a
prublem statement; would score 70X or above on a teacher-made and
administered posttest, The pretest scores varied substantially
with the range being from 0-%90 (see Table 7). However, when the
mean was derived, 44 seemed reasonable to the researcher in terms
of a starting point. It was surprisina that three of the subjects
had no idea of clue words. Again, the concrete activity of having
to identify and circle the words seemed to be an altributing
factor in the success of the objective. The children also

benefitted from the repeated oral discussion that always etressed
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This objective was achieved. 0OFf the target group of fifth
grade students, who had had specific instruction in the
identification of clue words, 1004 scored %04 or above on the
posttest.

The researcher attributes these high scores to the repeated
drill and practice that the targeted group received., The clue
words were always stressed, and the subjects began to instantly
identify these words, 1t became routine, and the researcher was
concerned that the children were becoming bored with the drill and
practice. The concrete activities that were provided did offer a
challenge and a change of pace. The semall group discussion
activities were especially beneficial both educationally and
attitudinally,

Objective 2

After ten weeks, 80X of the target group of fifth grade students,
who had specific instruction in the heuristics of defining a
probiem statement, would score 904 or above on a teacher-made and
administered posttest, The pretest scores varied substantially
with the range being from 0-90 (see Table 7). However, when the
mean was derived, 444 seemed reasonable to the researcher in terms
of a starting point, It was surprising that three of the subjects
had no idea of clue words. 'Again, the concrete activity of having
to identify and circle the words seemed to be an attributing
factor in the success of the cbjective. The children also

penefitted from the repeated oral discussion that always stressed
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identification of the problem statement. The children had to
verbalize the statement in their own words. This required
understanding and the concepts of "more®, or “"less”.

Table 7

Results of Specific Instructipn in the Identification of

Problem Statements

Subject Fretest Posttest % of Change
A 17/ 1007 100%
B 0% 100% 164
c 70% 100% 30%
D 704 1007 304
E 70% 1007 0%
F 174 1607 1007
6 20% 100% 80%
H 40% 0% 507
1 0¥ 100 1007
d 80% 100% 284
Total Mean 444 99% S5/

Score




Intermediate Problem Solving . 41

Note. Subject H missed the 100 because the subject omitted the

circle that was to be placed around the clue word. Whether or not
the correct response was Known, is only conjecture,

The results of the posttest showed that this objective was
attained., All of the fifth grade students in the target group
scored 907 or above on the posttest.

Objective 3

After ten weeks, B0X of the target group of fifth grade students,
who had specific instruction and practice involving the algorithms
of addition and subtraction with emphacsis on three-digit numerals
and word problems, would score in the ?0th percentile or above on
a teacher-made posttest. This objective was not attained. The
sKill was tested with six problems {(numbers 1,2,4,5,7,92. The
money problems were not included in the evaluation of the
objective (see Table &),

When the tests were reviewed, and the individual problems
analyzed, the researcher came to several conclusions. Problem
number 1 was missed with a frequency of 3, and problem 7 was
missed with a frequency of 2. These problems, although stressing
addition and subtraction, did contain added informantion. This
may have been a factor in the failure of the subjects to reach a
correct response, The fact that the first problem was missed, may
have been due to apprehension} since this was a test, Problems 2

and ? were each missed with a frequency of 2. These problems were
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subtraction. Problem % dealt with regrouping, and this was the
factor in the mistakKes.

Even though the objective was not attainedy the researcher
was not discouraged because there was sufficient over-all gain
achieved.

Table 8

Results of Specific Instruction in Three-Digit Addition and

Subtraction Problems Involving Regrouping and Word Problems

Subject Pretest Posttest 7% of Change (+ or =)
A 1004 100% 0
B 87/ 100% +33%
c 674 834 +18%
D 504 674 +174
E 834 67% -16%
F 334 674 +37%
8 3T 1004 +&74
H 874 874 174
1 334 100% +474
dJ 834 1004 +174

Total Mean Score &1 .84 83,17 +23.84
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Objective 4

After ten weeks, BOX of the target group of fifth grade students,
who had instruction in the heuristice of problem solving
strategies involving money and change with the values of one to
nine dollars, would score 90/ or above on a teacher-made posttest.
Table 9

Results of Specific Instruction in the Solution of Money Word

Problems With Values of One to Nine Dollars

Subject Pretest Fosttest % of Change
A 0z 1004 100%
B 504 1004 504
» 50% 100% 504
D 504 100% 50%
E 25% 100% 75%
F 100% 100% 0%
754 100% 254
H 25% 100% 754
1 75% 100% 25%
J 04 1004 1007

Total Mean Score 45% 100% 554
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Note. The problems intended to evaluate the objective were

numbers 3, é, 8, and 10 (see Appendix KKJ.

The objective was achieved. All of fhe target group of fifth
grade students scored 904 or above on the posttest. The
researcher attributes the success of this objective to the
concrete activities of making the money, formulating experience
problems and solving them in small groups, and the repeated drill
and practice that was afforded the students. At the end of the
treatment, the entire group was having little difficulty with the
concept that the purchases had to be added and then subtracted
from the amount of money available.

Objective 5

After ten weeks, BOYX of the target group of fifth grade students,
who had instruction and affective reinforcement in the solving of
word story porblems, would demonstrate 2 positive attitude inward
the discipline by answering a teacher-made pre and post-survey.

It is difficult to assess the progress in the affective
domain. The children responded to the survey at the beginning of
the year, and after 10 weeks th?re was positive change according
to the survey results. The evaluation was based on a decreasing
scale.

The most positive response was an "a"; the most negative response
an "e", The evaluation was based on movement up or down the
scale. A movement of more than two levels, plus or minus, was

considered to be significant in terms of change (see Table 10).
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For a tabulation of the pre and post-survey resuits, see Appendix

LL.

Table 10

Results of the Attitude Survey in Terms of a Comparison Between

the Pre-8Survey and the Post-Survey (Ten Items)

Subject Item(s) Item{s) Item(s) Ttem(s) +2

Positive Change Negative Change No Change or more

A 10 6 0 5
B 4 0 é 2
C 5 6 5 0
D 4 0 é 1
E 8 0 2 3
F 7 0 3 2
G ] g 2 ]
H 3 3 ] ]
1 1 0 9 0
J 8 1 1 é
Total Item

Mean Score 5 1.2 3.8 1.9
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The objective was achieved. Of the students participating in
the surveys, 90¥% showed some positive gain. OFf thie same group,
4074 reported changes of two or more levels. Perhaps the most
gignificant inquiry was item five. On the post-survey, this item
recorded eight “a" responses, and two "b" responses. This was an
increase of five “a" responses.

In general, the implementation plan was a success.

V. Recommendations

Throughout the time-span of the implementation period,
several recommendations were noted by the researcher.

First, there is the need to stress to previous grades the
importance of drill and practice. Many of the problems missed in
the study were missed because the subject did not have the
mathematical facilities necessary to effortlessiy solve the
problems. In many instances, the process was Known and
identified, but the errors came in the mathematical process needed
to arrive at a successful response. Fifth grade children are in a
transition stage between the concrete and the abstract, but, in
the opinion of this researcher, the capable students should have
mastered the basic addition and subtraction facts by the entry of
the fifth level. Games and worKsheets that provided drill and
practice could be developed, tested, and distributed., It is the
recommendation of this reseacher that this be a priority that
would preclude the more sophisticated skills that are required by

the word problem solver,
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Secondly, the researcher would liKe to continue the plan by
developing task sheets that emphasize the algorithms of
muitiplication and division. The task sheets would become more
complicated and eventually would be of longer duration. They
would incorporate and intersperse all of the algorithms,

The amount of time spent on the algorithms of addition and
subtraction might be lessened without harm to the general results;
given the same set of circumstances. 1t appeared to the
researcher that the target group was ready for more complicated
task sheets,

With a less~capable target group, the amount of time spent on
addition, subtraction, and money problems could be adjusted. Task
sheets could be made that would reflect the reading and interest
level of the targeted group. But in all instances, in the opinion
of the researcher, drill and practice are a must. Thev cannot be
over~looked in the general success that the learner can
experience.

Then, it is believed, by the researcher, that the plan should
be implemented in the other fifth grades within the school
setting. The problem concerned itself with the entire fifth grade
population, and they shouid benefit from the positive results of
this research study.

The educators would need to be in-serviced. This would not
require more than several sessions. It would include the method

to follow when introducing the oral discussion period that
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accompanies the task sheets. The quéstioning technigue would be
developed. The task sheets would be reviewed a&d distributed to
the educators for duplication. Anocther session would be required
to review the heuristics of problem solving. Material would be
gathered and distributed to the educators that would aid in the
teaching of problem solving.

Problem solving should then be introduced into the general
curriculum of the fifth grade. Small group activities shouid be
encouraged. These should extend into the science and social
studies disciplines. This researcher found the subjects in the
study asking for the emall group activity to be done more than
once during the week. They looked forward to this. If the fifth
grade met with the same general success as this research study,
then the plan should be implemented within the school. Every
grade would need to become involved, as problem solving should
concern itself with every aspect of the educational setting.

In the event of school-wide success, the program should be
expanded into the county schools.

Next, if the need arose, the task sheets could be expanded,
refined, and published. Rewvisions might include further extension
of the concept of extra information. This is really a reading
process sKill. Problems of this type need to be practiced. UWhen
an abundance of information is presented, the subject tends to get
confused in terms of concentrating on the problem statement. Task

sheets of this type could be developed and introduced. The same
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accompanies the task sheets, The quéstioning technique would be
develioped. The task sheets would be reviewed agd distributed to
the educators for duplication. Another session would be required
to review the heuristics of problem solving. Material would be
gathered and distributed to the educators that would aid in the
teaching of problem solving.

Probiem solving should then be introduced into the general
curriculum of the fifth grade. Small group activities should be
encouraged. These should extend into the science and social
studies disciplines. This researcher found the subjects in the
study asKing for the small group activity to be done more than
once during the week., They looKed forward to this. If the fifth
grade met with the same general success as this research study,
then the plan should be implemented within the school. Every
grade would neéed to become involved, as problem solving should
concern itself with every aspect of the educational sstting.

In the event of school-wide success, the program should be
expanded into the county schools.

Next, if the need arose, the task sheets could be expanded,
refined, and publighed. Revisions might include further extension
of the concept of extra information. This is really a reading
process skKill., Problems of this type need to be practiced. UWhen
an abundance of information is presented, the subject tends to get
confused in terms of concentrating on the problem statement. Task

sheets of this type could be developed and introduced. The same
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type of questioning could be followed as was followed with the
other task sheets

Under normal circumstances, the cost of the duplication of
the task sheets should be minimal. If finances are a problem, the
probslems could be written on the board and copied by the subjects.
The materials to duplicate * ‘s study were not expensive. 1t
involved student and teacher creativity, Other games and
simulations could be developed as the interest levels of the
target groups dictated.

Finally, other studies could te conducted as an extension of
the research study mentioned within these pages. The facilitator
recommends that further study be conducted in the area of student
interest and carelessness. So many mathematical errors seem to be
due to a lack of interest in the material thereby causing careless
errors to be recorded. 1s the process important, do we care”
What is the purpose of correct thought process if the subject

cannot produce a correct response to a problem?
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APPENDIX A

Gtatewide Assecsment Program

Percentile Results 1981-19B4: Grade o

Skill A B £
1981 857 72% &3%
1982 83% 62% &5
1983 20%, 72 75%
1984 0% 79% 754

Sclves word probiems by adding 3-digit numbers, (4/5)

Solves word problems by subtracting two 3-digit

numbers. (4/9)

Solves purchase problems invelving change from $1.00,

{4/5)
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APPENDIX B

Bubiect: Information Suruey

To: A1l 3rd, 4th, and Sth grade teachers

To fulfill a requirement for the degree of Master of Science, 1 am
writing a Practicum Report., 1 need to Know approximately how many
minutes a weeK you devote to specific instruction in word problem

soluing. Please be as accurate as possible,

P.ease place the completed form in my mailbox. You do not have to

sign the form,

Thank vou for your tooperation.

Sincerely,

- ] o o o e o e e o S S . S 4 W WD ] - o o S > = o o > T o £ T T A S O SO A S S D MU S o i 2o T o

Specific instruction time devcoted to word problem sslving per

weey:!:




Table 4

Survey of Minutes Devoted to the Specific
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APPENDIX €

Instruction of Story Problems Per Week

Teacher Grade Level Instructional Time
A 3 3 minutes
B 3 S minutes
C 3 10 minutes
D 3 S minutes
E 3 2 minutes
F 3/4 3 minutes
G 4 5 minutes
H 4 2 minutes
1 9 5 minutes
J 4 5 minutes
K 4 é minutes
L 5 5 minutes
M ] 4 minutes
N 5 S minutes
a s 4 minutes
P = 4 minutes

TOTAL 73

minutes
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APPENDIX D

Sublject: Llegttepr to Principal

Dear

£

This te to acknowledge that I will be initiating the mathematics
problem solving plan that we discussed in June. This project will
satisfy the requiremente for a Master of Science degree which I

expect to complete in Decemuaer, 1984,

! welcome your support and guidance.

Sincerely,

Teacher, grade 5
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APPENDIX E

Subject: Lletter tu Parents

Dear Parenteg,

Reasearch has shown that the skill of problem solving cffers some
difficulty to the average student of the intermediate grades.
Because of this, and because I want your children to have every
opportunity to succeed, we will he concentrating our efforts on
problem colwing this firet grading period. We will follow the
prescribed textbook lessons, and the problem solving activities
will be offered as an extensicn and enrichment of the basic math

program.

The concept of making change from dollar amounts is of particular
concern, Activities that involve real-life situations are always
of value in the educa*ional process. Any opportunity for children
to "pay the bill" and see the exchange of real money would be
helpful. Counting real money is also a valuable learning
experience, If you have tke opportunity to avail your child of

these real-life situations, it would be of help.

Sincerely,

Teacher
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Word Problem Solving Task Sheets to Accompany

Intermediate Word Problem Solving

by

Charlotte K. Tilles

NMova University




Intermediate

Praoblem Scluving . 37

APPEMNDIX F

“ricvier Key for Exercices

and Teste

Pretest

1. 48 yearc
2. 413 marbles
3. #3.959

4. 134 miles
5. 861 feet
&, %.36

7, 126 plants
8. %1.55

?. 948 miles
10. £2.22

Task Sheet |
1. How man)y

)

add
vary
28 animals

sl together

add

vary

789 sheets of paper
in all

add

vary

49% sandwiches

Tacsk Sheet 2

1.

how mary
add
vary
399 frogs

in all
add

vary

40 pounds

total
add

vary

48 boaoks

Task Sheet 3
1. how many,

another

add

vary

28 inches

altogether
add

Vary

37 miles

[

in all
add
vary
& hille

Tack Sheet 4

1. &altogetiher
add
vary
9 windows

2. how many,
more
subtract
vary
2 cookies

2. total
add
vary
?7 choes




Taek Sheet 5

i.

how much, less
subtract

Yary

551 pounds

difference
subtract
PEY Y

iti

how many,
subtract
Par Y

214 hats

DAVE away

Task Zhest &

1.

how many more
subtract

vary

283 students

how many more
subtract
vary

2 teams
how many left
subtract

vary

425 pieces of candyr

Task Sheet 7

difference
subtract
vary

12 desks

how many, micss
subtract

veary

233 passes missed
how many left
cubtract

vary

11 cakes
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Task Bheet &

1.

left
subtract

have
add,
Vary
254 cards

how many, gave
add, subtract
vary

28 zookKies

altogether
add
vary
1134 stars

Sheet ¥

more
subtract
vary

391

qave,
add,
vary
218 pieces

ate,
subtract

how many more
add, subtract
yary

185 miles

Task Sheet 10

222 miles
150 miles
224 miles

30 Jogs

left




Tazsk Sheet 11

i. 2
2. 4
2. 10
4. 20
S. 10D
1. wves
2. ves
3. no
4, wves
%. no

Task Sheet 12

1. 2

2. 4

3. 1g

4, 20

S.  1ag

1. subtract
Vary
.21

1 penny, 2 dimes
i penny¥, 4 nickles
I penny, 2 nickles,

1. #.&2
2. %.77
3. #£.5

4. #®2.0&
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Task Sheet 14

1. 2932 bottle caps

2. 207 miles

2., 49494 miles

q. 14 more outfitse
TaskK Sheet 15

1. TFé8 milesz

2. 14 bors

Z. 1#8 students

4. 1134 eggplants

Task Sheet 16

1 dime

1. 484 hamsters

2. 145% miles

3. 222 heads of lettuce

4, 233 jars
Tasgsk Shest TEST

1. $1.08

2. 123 swans

3. 222 ade

4, 222 ni.es

5. 1287 wags
Task Sheet 17

i. 14 feet

2. B4T rats

2., 155 rats

4., 214 witches
Tacsk Sheet 128

1. #1.42

2. %.65

3. %£1.22

4. 22 minutes
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Taek Sheet 1@

t. sweet pickles and relish
2, %4.74

3. 3.1

4. %1.83

Task Sheet 20

7. subtract

1. 231 hats

2. 244 geese

Z. 1584 pieces of pie
4, 1332 cars

Tagk Sheet 21

1. 752-425=X
217 birds
2., &78-238=X
443 alligators
S, TOE-EE4=X
144 ducke
4, D&+45=X
101 concerts

price of the jam

how far on Monda)y

how much money on Tuesday
how many for Karen

£ ) Py -

Task Sheet 23

1. #%#8.93

2. %.24

3, 22 cows

4., 577 pieces of peppermint

Tazk Sheet 24

LS

add

subtract

subtract

subtract

subtract
add

[ I YR TR N gy

L

add
add
add

D (R (1)

Task Sheet 25

1. 312 hats
2. 1+%
g+1
2+8
8+2
etc.
3., 23 players
P23 pieces

Post—~tect

1. 37 friends
2. 1323 sghells
3. &1.77
4, 5H02 miles
. 102Z fee’
&, %.95

30% cars
2. #1.91
?. 178 miles

i0. #1.1Z




Suggested Vocahulary For Wiord Problem Solving Level

Intermediate Problem

Solving

*

&1

ARPPENDIX G

S

ADDITION

add
altogether
how many
in all
more

=LIMm

total

SUBTRALCTION

differerce
Tett

legs

many more

take awar

MULTIPLICATION

altogether
each

in &ll
times

DIVISION

earh
per

DTHER RELATED VOCABULARY

big number

change

estimate

number families
number sentence
cperation

problem statement
small numbers ‘

{any time or quantity related words?

s
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AFPENDTX H

Student Azcessment

NAME oA TE

Directions: Read the statement and circle the answer that tglls

the best about your own feelings. Do not think about

the feelings of anyone else. Unly tell how you

feel!
Story prcblems are: a. WVery easy
b. Easy
c. Sometimes easy
d. Hard
#. Wery hard
1 Vike story problems: a. Always

b, Almost always
C. Sometimes

d. Once-in-awhile
¢. Never

Story problemns make me feel: a. Grezt

b. Good
¢, O0.K.
d. Scared

e. Territied

When the Teacher saye that we will do story problems, I think:

a, bGreat
b. Good
c. D.K.

d. 1 guese 1 have to.
e, Ugh! 1 hate this.

When it comrs to story problems, [ feel: a. Sure
b. Not very sure
c. Not sure at all
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d. Scared
e. Terrible

&, When it comes to story problem, they are: a. Lots of fun

b. BSome fun

c. A little fun
d. No fun

e. Horrible

7. Here is how 1 “eel about stcry problems:

a.
b.
c.
d.
e.

8. When it comes to

a.
b.
L.
d.
€.

%. &tory problems ar

The s
They
They
1 do
They

story

gu

O e

)

are great; 1 love to do them.
are finey I can do them.

are s$o0-&0.

them because I have to.
are "the pite™!

problems:

ess a lot,

Know what I'm doing.
Know what I'm doing most of the time.
sometime Know what to do.

never Know what to do.

a. Very interesting

b. Interesting

c. A little interesting
d. Not interesting

e. Awful

10, My advice to a friend about story problems is:

a,
b.
c.
d.
€.

11, The hardest story

12, The easiest story

Alwars do story problems,

Sometimes do story problems.

Try story problems.

Do story problems only if you have to,
Never do story problems!!

praoblems are: a.

b‘
c‘
d.

problems are: a.

b.
c.
d.

addition
subtraction
multiplication
division

addition
subtraction
multiplication
division
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APFENDIX I

Sample Lesson PFlan to be Used lith Each Task Sheet
1. Conduct the oral discussion.
27 Present the clue word vocabulary.
b ZSimulate real situations using the wocabulary.
c> Emphszsize concept words such as "gain", or
"loses".
2. Discuss the problem statement, and have several children
restate the cample problem statemente in their own
words.,

2. Discuss
thought

a)
b
c)
dl
e)
£

g

4. Present

S

questions that into the inner

process of the

should be entering
problem =zolver.

Have (1) ever cseen this type of problem before?
Iz the "big number" there?

What ie the problem statement saying?

What are the clue words telling me to do?

Is there too nuch information?

I there enough intormation?

What are some strategiss I could use to

solve the problem? (i.e., draw a picture, Tist
possibilities, make & graph, estimate, lock for

& pattern)

the tacsk sheet.

Give the students time to read and devise a plan.

4. The students complete the task sheet and accompanying
questions.

e Provide

E

=}

8. Provide

guidance for evaluation.

Did the student verify the answer?
Did the student check computation?

the correct answers.
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®., Discuss evaluations.

) a) Give help to those who require it.
b> Discuss the possible solutions.
c) éAsk for student opinions:

1) Difficulty levels
22 Interest levels
37 Frustration levels

10. Provide praise znd encouragement to all.
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Dire
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APPENDIX J

Pre-test

DATE

ctions: Read the problem carefully. Solve the problem using
the space under the problem. Record your answer on
the line that says "Answer". Underline the problem

statement. Circle the clue words in the problem.

Jack, Mark, and Sam were all born on the same day of the week,
but they were born in different years. Jack is now 25, Mark
is 23, and Sam is 14. What are the ages of Jack and Mark
altogether?

ANSWER

Joe found a bag of marbles. There were 448 marbles in the
bag. The next day he found another bag of marbles, 1t had
235 marbles. 1f Joe wants to give the difference in the

number of marbles to Sally, how many marbles will 3ally have?

ANSWER

Mary walked to the store with a ten dollar bill in her purse.
She needed paper that sold for %2.80, and a pencil case that

sold for %¥3.65. After she bought the paper and the case, how
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much money did she have in her purse?

ANSWER

The train went 547 milec on Monday, &78 miles on Tuesday, 345
miles on Wednesday, and 542 mi“2s on Thursday. How many more

miles did the train travel on Tuesday than on Thursday?

ANSWER

A hill in Ohio is 568 feet high. There is a hill in New York
that ic 293 feet high. If we put *he hill in Qhic on top of

the hill in Mew YorkK, our new hill would be how many feet

high?

ANSWER

Fred has #1.00. He buys candy for 39 cents, and gum for a

quarter. How much change wil! he get back?

ANSWER

Alice loves plants. In fact, she has 89 plants on her porch.
She has 478 plants in her yard. She wants to give some plants
to older people in her neighborhood., She digs up 35T plants

from the yard. How many plants are there in the yard now?

ANSWER

Elizabeth skated to the store with five dollars in her pocket,




10.
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She looked at a toy dog, and she bought it. The dog cost

$3.49., How much change did she receive?

ANSWER

A family took a trip one summer. The summer trip was %87
miles long., The same family took a trip in the winter. The
winter trip was 439 miles long. How many more miles did the

family travel in the summer than in the winter?

ANSWER

1¥ you have 45.00, and you spend $2.78, how much money should

you get in change?

ANSWER
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APFENDIN K

Word Problem Tack Sheet |

m

MNAEME :

DATE:

DIRECTIONS: Read each word problem carefully.
Circle the clue words.
Underline the problem statement.
Think about soluticons.
Record »our thoughts.
Solve the problems,

1. The children were running in the park. They saw 12
birde and 1é flying squirrels, How many animals did they
see in the park?

Clues:

Operation:

Thoughts:

Aniswer s

2, Mrs. John'eg clase used 327 sheets of paper one week,
The next week they used 442 sheets of paper. How much paper
did they use altogether?

Clues:

Cperation:

Thoughts:

Answer:

3. At lunchtime, the fifth grade ate 129 sandwiches. The
fourih grade ate 374 sandwiches. How many sandwiches were
eaten in all? i

Clues:

Operation:

Thoughts:

arswer:
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APFENDIX L

Word Problem Task Sheet 2

MAME &

DATE:

DIRECTIONE: Read each word problem carefully.
Circle the clue words.
Underline the praoblem statement.
Think about soclutions.
Record »our thoughte,
S8olve the problems.

1. Jake had 378 frogs in his pond. He got 221 morg frogs
during the summer. HNow how many frogs doee he have in his
pond?

Cluesy

Operation:

Thoughts:

AnRswer s

2, Mr. Smith i¢ skinny. He gains 20 pounds in June and
zncther 20 pounds in July. How many pounds has Mr. Smith
gained in all?

Clues:

Operation:

Thoughts:

Fnswer s

2. Sam bought 285 books at a garage sale. Mary bought 23
books at the same sale, bhat is the total number of books
the children bought?

Clues:

Operation:

Thoughts:

fArswer:
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APPEMNDI® M

bord Problem Task Shest 2

NAME 3

DATE:

DIRECTIONE: Fead gach word problem carefully,
Circle the clue words.
Underline the problem =tatement,
Think about sclutions.
Record »our thoughts.
Solve the problems.

1. Bue‘s hair grew 12 inchese in & year., The next vear it
grew another 13 inches. How many inches did Zue‘s hair grow
in the two years?

Clues:

Operation:

Thoughte:

Answer:

2, Jay ran 3 miles in & race. His friend Bill ran 21
miles in anocther race. How many miles did the two friends
rate altogether?

Clues:

Operaticon:

Thoughts:

Answer

2, Five rabbite ran up three hills. Six more rabbite ran
up another three hills., How many hillse did the rabbits run
up in all?

Cluec:

Uperation:

Thoughts:

Arswer s
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APFENMDIX N

Word Problem Tacsk Shest 4

NEHE

DETE :

DIRECTIONS: Read each word problem carefully.
Circle the clue words.
Underline the probiem statement.
Think about sclutions.
Record your thoughts.
Soluve the problems.

1. There were 7% windows in a building., Another building
has 20 windows, If you had to wash the windows, how many
windows would you wash altogether?

Clues:

Operaticn:

Thoughts:

Answer:

2. A puppy ate 14 doggie cookies in a week. The same puppy
ate 12 chinv bars in & weekK, How many more coockies did the
puppy eat than chew bars?

Cluesg:

Operation:

Thoughts:

Answer?

3+ The puppy loves to eat shoes. It ate 45 shoes Iin one
month, and 34 shoeg the next month., UWhat is the tota)
amount of shoes the puppy has eaten?

Clues:

Operation:

Thoughte:

AnswWenr ;
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APPERNDIX O

Word Problem Task Sheet S

MNAME

DARTE :

—

DIRECTIONS: Read each word problem carefully,
Circle the clue words.
Underline the problem sztatement.
Think about solutions,
Record »our thoughts.
Solve the problems.

1. Mrs., Bonn weighs 485 pounds in January. In February,
she stepped on the zcale and was 124 pounds less, Now how
much doss Mrs. Bonn weigh?

Clues:

Operation:

Thoughts:

Answer:

2. Find the difference between 234 and 123.

Clues:

Operation:

Thoughts;

Arswer

3. Mary had 435 hate in her collection. She gave away Z21
to her best friend Shelly. How many hats does she now have
in her cellection?

Clues:

Gperation:

Thoughts:

Answenr:




Intermediate Problem Solving . 74

APPENDIX P

Woerd Problen Task Sheet &

MAME 3

DATE

DIRECTIOME: Read each word probiem carefuily.
Circle the clue words.
Underline the problem statemsnt.
Think about solutions.
Record your thoughts.
Solve the problems,

i. Smart Elementary School hase 789 students. Smarter
Elementary School has S323& students, How many more students
does Smart Elementary Schocl have?

Clues:

Operation:

Thoughts:

FATSINE ™ §

-

2. The bove in Smart School love to play soccer. They have
formed 18 teams. Smarter School has 1D teams. How many
more teams will Smarther School have to form to have as many
teames ag Smart School?

Cluese:

Operation:

Thoughts:

A swer s

. I+ 1 have 479 pieces of candy in a bag, and ! take cut
254 pieces, how many pisces of candy are lett in the bag?

MY

[ ]

Tue

m

Qperation:

Thaoughts:

Answer:
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APPENDIX &

lord Problem Task Sheet 7

HNEME

DATE :

DIRECTIONS: Read each word problem carefully.
Circle the clue words.
Underline the problem statement.
Think about solutions.
Record your thoughts.
Solve the problems.

1. Smart Zchool has 57 desks in & large room. One of the

smaller rooms only has 45 desks. What ic the difference in
the amount of deske in the two rooms?

Clues:s

Operation:

Thoughts:

Arewer

-

2. Matt threw 447 football passes at & friend. The +riend
only caught 234 of the passes., How many passes did the
friend migs?

Cluss:

Operation:

Thoughts:

AR SWer s

Z. May baked 34 cakes for a party. The people at the party
ate 23 of the cakes. How many cakes were left afiter the
party?

Clues:

Operation:

Thoughts:

A swer s
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AFPENDIX R

Word Praoblem Tagk Shest o

NAME s

DATE :

DIRECTIONS: Read each word problem carefull;
Circle the clue words,
Underline the problem statement.
Think about sclutions.
Record »your thoughts.
Solve the problems.,

1. Jim left home with 487 baseball carde in his pocket. He
met Kelly, and he gawve her (8% of the carde. At the
ballpark, he met Tom and gave him 24 of the cards. How many
carde did Jim have left at the end of the day?

Clues:

Operations:

Thoughts:

Answer

2. Marcie had 45 cooKies in & tin., $She gave the teacher 12
cookies., Later she saw the principal, and he looked hungry.
Bhe gave him five cockies., How many cookies are in the tin?

Clues:

Operaticns:

Thoughte:

Answer:

3. If wou could count the stars, and you counted 472 stars
cne night and another 458 stars the next night, how many
stars have »ou counted altogether?

Clues:

Operatiaon:

Thoughte:

answer:
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HPPENDIX &

Word Problem Taszk Sheet @

HAME ¢

DATE :

DIRECTIONS: Read each word problem carefully,
Circle the clue words.
Underline the problem statement.
Think about solutions.
Record vour thoughts,
Sclve the problems.

1. Prove that 42% iz more than Z34.

Clues:

Operation:

Thoughts:

AT EWer

2. Mike had 878 pieces of gum. He ate 324 pieces and gave
134 pieces to Sam. Later in the dar he ate another tweo
pieces., How many pieces of gum are left for tomorrow?

Clues:

Operations:

Thoughts:

Answer

Z. The Smith family had to travel %87 miles to reach their
wacation home. One day they went 400 miles. The next day

they went 432 miles. How many more miles must they travel

to reach the vacation home?

Clues:

Qperations:

Thoughts:

Fnswer
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APPEMDIN T

Word Problem Tack Sheet 10

NaME :

DATE :

DIRECTIOME: Read vach word problem carefully.
Circle the clue words.
Uriderline the probklem statement.
Think about soluticns.
Record »our thoughts.
Solve the problems.

1. Birds can fly for & long time. One kird flew 345 miles
to & new home., & friend flew S47 milee to a new home. What
is the difference in miles flown?

Thoughts:

Answers

2. Bill and Sally each walked 50 miles. How many miles did
they walk ziltogether? If they walked the same number of
miles each day, how many miles would they waik in three
daye?

Thoughts:

A Sner

2. FRobbie has a motorcycle. Robbie rode it &78 miles to
se¢e MiKe. Then he went to see Brian. That trip was 25&
miles. How many miles did he travel on the twa trips?

Thoughts:

Snewerr:

4, Jasper jogs and jumpe & total of 45 miles & week, IF he
only Joge and Jjumps a total of 15 miles one weeld, how many
more Jjoos and Jjumpes will he have fo do to equal 49 miles?

Thoughts:

A Eer
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APPENDIX U

Word Problem Task Sheet 11

NAME :

DATE :

DIRECTIONS: FRead each question and problem carefully.
Use your paper monex to solve the problem.
Record you change on the line.

1. How many 50 cents in $1.00%

2. How many quarters (25 cents) in $1.007

3. How many dimes (10 centsd in $1.007

4. How many nickels (5 centsd in %#1.,007

5. How many pennies {1 ecent) in $1.007

THINK ABOUT THE FOLLOWING STATEMENTS, USE YOUR PAPER MONEY
TO ANSWER THE QUESTIONS., ANSWER YES OR NO.

1. If you have $1.00, and somebody gives you $.350, will rou

have less money?

2. I+ »ou have #1.00 and you Tose $.50, will you have less

moriey?

2. If »you have $1.00 and vou spend $.35, will you have more

money?

4., If you have #1.00 and vou bury a bat for .87, will you

get some money back?

S. I+ wvou have $£1.00 and rou spend 23 centes, will you hawve

more money’y
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AFPENMDIX W

Word Froblem Task Sheet (2

MNaME

DATE :

DIRECTIONS: Read each guestion and problem carefully.
Use wyour paper money to zolve the problem.
Record you change on the line.

1. How many TQ cernte in %1.007

2. How many quarters (28 cents) in $1.007

3. How many dimes (10 centsel in #£1.007%
4, How many nickele (5% cented in %£{.007
S How many pennies (1 cent) in %1,007

Now we will solve problems that require vou to give change.
Read the problem carefully. Decide how much money you have
to spend, Pretend you are at the store. You buy some
things. Remember that you give the items to the cashier,
He or she adds up what rou spent, and then he or she
subtracte that from the amount of money you have in your
hand. What you get back ie called »our change.

1. Susie has $1.00 in her hand. She walks into the store
and buye some bread for $.79. How much change will she get
back?

Dperation:

Thoughts:

mRnswer s

If ghe is paid in pennies and dimes, she will get
pennies and dimes. If ghe ic paid in penniez and
nickels, she will get pennies and nickels., If ghe

ic paid in pennies, nickels, and dimes, she will get

pennies, nickels, and dime .
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APPENDIX W

Word Problem Task Sheet 13

MNAME @

DATE:

DIRECTIONE: Read each question and problem carefully.
Think about what is happening.
Solue the problem.

1. Al bought a turtle for $2.499 and a fish for $1.8%. He
gave the clerk a five dollar bill. How much change shouid
he get back?

Thoughtss

ANSWEr

2. Jean bought six tennig balle for $3.00 and a clip for
her hair for $1.23. 8She gave the salesperson $3.00. How
much money will she have left for ice cream?

Thoughts:

Answer:

3. Mary has #$1.00, She plans to spend 35 cents on candy
and 1% cente on basebal! carde. How much money will che
have after she bure the candy and the carde?

Thoughts:

A Emer

* Chris has $10.,00, He will buy movie tickete for %$4.4%7
and popcorn for $1.45. How much changs will he get back?

Thoughts:

Angwer
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APFENDIX ¥

lWord Problem TaskK Sheet 14

NEME 3

DATE s

DIRECTIONS: Read esch guestion and problem carefully.
Solve the problems using the information
you have learned.

Remember the gquesticns to ask yoursels.
Underline the problem statement.
Circle clue words.

1. Juan has &07 bottle caps in his collection. How many
more caps doee he need if he plans on having F00 in his
collection?

Arnswer s

2. The Keller family traveled 580 miles in
day they went 232 miles., IF the whole trip
long, how much farther must they drive?

& day. The next
ie 1000 miles

RNEWer:

2. An airline pilot travied 400 miles Monday and 4546 miles
the next day. If he traveled 200 miles on Wednezday, whsat
iz the difference between the miles traveled on Wedresday,
and the miles traveled on both Monday and Tuesday?

Ariswer

4, Fatty made 40 toy outfite for a doll. Her sister made

25 autfits for the same doll. How many more outfits did
Patty make than her sicter?

AnSwer:
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APPEMDIX Y

Word Problem Task Sheet 15

NeRME

DATE:

DIRECTIONS: Read each gquegtion and problem carefully.
Solve the problems using the information
ryou have learned.

Remember the questicns to ask rourself.
Underline the problem statement.

Circle clue words.

CROSS OUT UNNECESSARY INFORMATION.

1. @A train travelsed 400 miles xlong the track. The train
ie red and can reach speeds of 1S90 miles per hour. It
traveled another 288 miles., How many mites did the train
travel altogether?

ANSWer:

2, Sewventy borvs were plaring in the schoolrard, They were
plaring soccer. Fifty~four of the bors went home. How many
boys were left plaving in the schoolyard?

ANSWEr §

2. At the beqginning of the school year & school hag 578
students. &t the middle of the year, the school has 454
students. @At the end of the year, the =chool has 454
students. What is the difference in the number of students
in the middlie of the year and the end of the year?

SrniswWer s

4., Eddie =zate sggplant. He eatz Té7 eggplante everyr
evening. Eddie ends exercises eating eggplants. If Eddie
eate eagplant for 2 evenings, how many eggplants will he
eat?

AnSwWer:
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AFPENDIX Z

Word Problem Taek Sheet 16

NAME

DATE:

DIRECTIONEZ: Read each question and problem carefully.
Solwe the problems using the information
¥ou have learned.

Remember the questions to ask wourself,
Urderline the problem statement.

Circle clus words.

CrROSS OUT UNNECESSARY INFOPMATION.

1. Harry Hambone hase SO0 hamsters in cagese, 14 the hungry
hamsters eat five bags of hamster food & day, and sixteen
hamsters run away, how many hamsters are left?

anewer

2. GQuilly Quimby quickly runs 78 mileg svery morning. Most
of the time, she runs in the quiet forest. If she quickly
runs &7 more miles quietly in the evening, how many quick
miles has she gquietliy run?

Arswer

3. Larry Laxrson loves lettuce. Larry lovingly grows 4546
heads of lovely lettuce in the month of June. In July,
Larry grows 678 lovely heads of lettuce. How much more
lettuce does Larry grow in July than he doss in June?

FHRSWer s

4, Jill juggles &00 juice jars in January, Im June, she
Juggles 247 Jjuice jars. It i juniper juice. How many more
Jjars does che juggle in Jaxnuary than in June?

Answer
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APFPEMDIXY &n

Word Problem Task Sheeset Test

B

NAME 3

DATE :

DIRECTIOMS: FRead each gquestizn and problem carsfully.
Work CAREFULLY.

1. Max has #5.00. He burs socks for $2.4%, and a hat for
%£1.45. How much change will Max get kack?

Aanswer:

2. SBusgan saw 5S¢ swens in the swimming pool. Sixtr-seven
new swanks arrived. How many Swans are now swimming in the
poct ¥

Arswer:

2. The newspaper has 78% want-ads listed on Monday. 0On
Tuesday it lists 547 ads. UWhat ie the difference in the
rnumber of ade on Mondayr and Tuesday?

Arswer:

4, Jay went 7?0 miles by car to Canaxda. He went S487 miles
to Mew York. How mony» more miles did he {ravel to Carada?

M EwWer

i] 00 times when Mary wal¥ée intoe the
ail 3&7 timee when Milly walkse inte the
in all1?

5. A dog wags hi
room,. It wags it
room. How many w

AN e s
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APFENDIN BB

Word Problem Tasl Eheet 17

MNEME 3

DATE:

DIRECTIONS: Fead sach guessticon and protlem carefully,
Underline the problem statemsnt.
Cross out any unnecessary statements.

1. Mary and Susan went S0 feet in & sack race on Thursdar.
Orn Friday, they went 24 feet. How many more feet did they
go on Thursday than on Fridar?

Answer

The cat ate 500 rats in & week. The same cat ate 345

bl

LN ]

rats ancther week. The cat is green, brcause zomecne
spilled paint on him. How many rats did the cxt eat in all?
Answer :

3. The week the cat ate the 500 rats wasz in QJctoker. This
cat loves Halloween., The wesk the cat ate the 345 rzts was
in Mav., How many more rats did the cat ezt in October than
in Map?

Answer s

4, I+ you watched 870 witches on broomstickKs f1» ocver your
house on Halloween night, and only 358 witches returned the
next Halloween, how many witches left the witch businesg?

answers
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AFPENDIX CC

Word Problem Task Sheet 18

NAME

DATE:

DIRECTIONS: FRead ezch question and problem carefully.
Urniderline the problem statement.
Crosz out any unnecessary statements.

1. Falph has $5.00., He wants to Keep the money, but he is
forced to spend it. He wants to o into the used car
business someday, He has to buy a car cataleog for .48 and
a used car poster for $2.90. How much change will Ralph get
back?

Answer s

2, The toll on the bridge is $.50 on Frider and $.3% on
Sundayr. If Ted gives the man $1.00 on Sunday to cross the
bridge, how much change will he ¢et back?

Answer s

2. Glasgses cost 25.00. Ginny is farsighted and needs to
buy = pair of glasses. Ginny wante & pair of the glasses,
but she only has $2.78. How much more money does Ginny need
to save to buy the glasses?

Arswer :

4, A turtle can crawl to the ocean in 47 minutes on & cold
day. The same turtle takees B8% minutes *to travel the sime
distance on a hot day. How much faster iz the turtle on a
cald day than on a hot day?

Answer:s
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APPEMDIN DD

Word Problem Task Sheet 19

MAHME ¢

DaTE:

DIRECTIONS: FRead each gquestion and p
Underlineg the problem st
Cross out any URneCESSAr;

e You’re in a "pickle”, so to speak!!! DIl pickles are
on sale for £.47 @ jar, sweet pickles are #1.8%9, gerking are
%.54, mustard picklies are #1,54, and relish iz #$.72.

Somecne haz challenged »ou to & duel. You must spend &s
cloze to $3.00 as wou can, withoul going cver. Which
pickles will you buy?

MM EWer:

™

. Things are going badly. The bird is sick and will need
ari operation. The bird doctor is expensive, and you must
pay the bill., You only hawve $3.24, and the operation was
#7.%¥8. How much money will »you owe the bird doctor?

MrBWmeEr

2. Remember the pickKles that were on zale in problem 1.
Well, wour aunt has heard about the sale and wants 5 jar of
sweet pickles that =11 for 2£1.8%. She zends rou to the
store with £3.00., How much change will you get bhack?

Ariswer

*¥ Great!!! Auntie is letting you Keep the change from the
$5.008. You can give it to the bird doctor to help pay the
cost of the operation. How much do you now owe the bird
doctor?® HINT ~ Lock back at problems 2 and 2.

Answer
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APFPENDIX EE

Word Problem Tack Sheet 20

HEME ;

CATE:

DIRECTIONS: PResd each guestion and problem carefully,
Underline the problem statement,
WRITE NUMBER SENTENCES USING "X".

1. Sam, the baseball plarer, hit 752 home runs in one
geason, This is an unbelieveable thinmg to happen!'t!
anyway, 435 of the home rurs hit birds flying over the
stadium!! How many runs did not kit birde?

Number zentence:

Sneswer s

2, Alice, the alligator wrestler, wrestles 235 alligators
on Mondars, and 478 alligators on Tuesdars. What is the
difference in the number of alligators wrestled on the two
dare?

Mumber sentence:

Aaswer:

T, P8 ducks in a lake. 454 swim away. How many are left?

Number sentence:

Answer

4., Pinky, the rock singer, will be giving some conceris.
He will give 54 in Mar, and 45 in June. How many concerts
will Pinky give in all1?

Mumber sentence:

Answer
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&FPFPENDIX FF

HWord Problem Task Sheet 21

HAME 2

DATE:

DIRECTIONE: Resd each guestion and problem carefully.
Underline the problem statement,
WRITE NUMBER SENTENCES USING "X".,

1. ©Sam, the baseball plaver, hit 752 homeruans in one
zeason. This is an unbelieveable thing to happeni!!
Anyway, 435 of the homeruns hit birds flying over the
stadium!! How many runs did not kit birds?

Mumber zentence:

Fnswer:

2. élice, the alligator wrestler, wrestles 229 alligators
on Mondarve, and 678 alligators on Tuesdays. What is the
difference in the number of alligators wrestled on the fwo
dars?

Numbier sent:nce:

AnswWer:

3. 7798 ducks in a laKe. &54 zwim away. How many are left?

Number senternce:

Answer:

4, Finky, the rock singer, will be giving some concerts,
He will give 3é in Mav, and 45 in Juns. How many concertsg
will FPinky give in all?

Mumber sentence:

Answer:

E
|
|
|
|
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APPENDIX GG

Word Problem Task Sheet 22

MNAME ¢

DATE :

DIRECTIONG: FRead each gquestion and probklem carefullyr,
Remember (o ask yourself questions.

1. Martin weighe 400 pounds. He gains 547 pounds. How
much does he weigh now? Don’t worry, Martin ie an elephant!

A SwWer s

2, Edgar has to lose 78% pounds. He now weighs %87 pounds.
How much will Edgar have to lgse to enter the Mr, Elephant
contest?

answer:

2. Milly must muster her courage to Jjump from a tall
building. She will be in a movie, and she has to jump 4%
feet onto the roo¥ of another building. She jumps. The
movie maker measures the jump at 8% feet. How much farther
has Milly jumped than necessary?

Answer:

4. Redney the Rodent will be starring in a2 new movie made
for T.V. He must sat 78 pounds of cheese. He eats. Well,
& pounds of the cheese disappeared in a minute., Rodney was
full. He couldn’t =at the rest of the cheese. He lost the
starring role in the movie. How much more cheese should he
have eaten to have Kept the part?

Answer:
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APPEMNDIX HH

Word Problem Tack Sheet 23

MAME 3

DATE:

DIRECTIONS: Read each question and problem carefullyr.
Remember teo ask »ourself questions.

1. Rodney went to the bank with his money., He deposited
checks for $5.00, and $2.95. How much money did he deposit
in all?

AR SWeEDr :

2. Radner Kept £2.00 for himself., He went to the store and
bought items that totaled $28.7&. How much change did the
clerk give him?

Arnswer s

3, Muffin manages to milk &5 cows every morning. Ore day
she was in 2 hurry and only milkKed 42 cows. What wagz the
difference in the number of cows milkKed?

AT BWEr §

4. @alice always has candy in her purse. Today she had 784
pieces of peppermint. She gave 746 pieces to Henry., Next,
che pave 42 pieces to Susan, and finally she gave %0 pieces
to Marge. How many pieces of candy does she have now?

Arswer s
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APPENDIX I1

Word Problem Task Sheet 24

MNEME
DATE :
DIRECTIONS: FRead each question and probler carefull».
Remember o ask rourself questions.,
Thie if = test toc see how well you understand
the wocabulary we have learned.
answer with "add" or "subtract',
1. The word "sum" tells me to .
2, The words “"how many more” tell me to .
2. The word "difference” means 171 .
4, The words "take away" tell me 1711 .
=

S, If the problem has been having things taken away, and
the problem statement sars, "How many are left in a112", 1

think 1 should .

é. If the problem has been adding things, and the problem

statement save, "HMow many in &l1®, then 1711

7. 1+ the word "less" (s in the probliem, 1711

when 1 see it.

8, I+ the problem sars, "How many altogether?", 1711

probably .
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SPPENDIX JJ

Word Problem Tazk Sheet 25

MEME 3

DaTE:

DIRECTIONS: Read each question and problem carefully.
Remember to ask yourself questions.

1 0]

1. Homer has 78 hatsz. He gels
doge Homer have in &117

24 more. Mow many hats

AR SwWer s

2. There are come stickes on the ground. Some are 2 |
long, some are 5 inches long: in fact, there is every
You need to have a total of 10 inchee of sticks. You
only pick up 2 sticke., List the possible choices you
HINT: There are five linez but more than five choices.

ol o o T 1R
[ U T o'}
L aMIT
i g LU
- « im

FPossible choices:

2. Troy tackKled &7 football plarers in his firset game. In
the second game he tackled 1008 playvers. How many more
plarverse did Troy tackle in hie second game tham in the first
game?

AR swer

4, &7B sgos. 245 pleces of bacon, How many total ftems of
food?

ANSWer:
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AFPENDIN KK

Pocttest

NAME DATE

Directions: Read the problem carefuily. Sclve the problem using

i,

the space under the problem., Record your answer on
the line that save "Answer®, Underline the problem

statement. Cirgle the clue words in the prohlem.

lice, Mary, and Susan are having a party., Alice will lnvite
23 friends, Mary will invite 32 friends, and Susan will invite
14 friends. How many friends will Alice and Susan invite

alttogether?

ANSWER

Sam went to the beach to collect sheils. He found 347 shells
one dar¥. The next day he found 234 shells., He decided to .
share the difference with Manny. How many shells will Manny

have?

ANSWER

Jack went to the store with a ten dollar bill iu his wallet,
He nesded to buy a new bat for thz baseball ceason. t cost

34,98, He decided to buy a2 new baseball too., It cost 31.25.

After he bought the bat and the ball, how much money did he
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have left?

ANSWER

An airline pilot went 974 miles on Mendzy, 487 miles on
Tuesday, 989 miles on Wednesday, and 74% miles on Thursday,
How many more miles did the pilot travel on Wednesday than

on Tuesday?

ANSIWER

A building in New York is 3547 feet high. If another building
in New York is 496 feet high, what is the height of the two
buildings altogether?

ANSUWER

Milly has $1.00. Yhe buys candr for 40 cents, and gum for a

nickel. How much change will she get back?

ANSWER

Mark loves cars. In fact, he collects toy cars. He has a
546 toy car collection altogether., He decides that he will
give 237 tox cars to the local museum for a display. He will
Keep 26 of his favorite cars or & shelf in his room. How

many cars witl Mark have after he gives the museum its carc?

ANGWER

Sally went to the store with five dollars in her purse. She
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saw a doll that she wanted. The doll cost $3.49. How much

change did she receive?

ANSWER

Some workers built & road in September, The road was 454
miles long. They did such a good jok that they built
another rgad in December. This road was 278 miles long.

How much lornger waz the rocad that they built in September?

ANSWER

1¥f you have %$5.00, and you spend %3.87, how much money should

vou get in change?

ANSWER
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APPENDIX LL

mttitude Survey Rezults

&tiitude Surver Results as Ewvaluated n &
Pre/FPosttect
Inguiry Number
| Subject 1 z =z 3 S & 7 g i ig
%
g A c/e cfc ¢ cfc b/b /e bR BB S /b
B c/o dfd oSk b ada e et BSb oSc S
= csb dfc oS cfc bra e oSb bAa difd /e
D cAc cSe ofc dic bfe o/ dYb bBAYR Gfc cfc
E c/b dsb /b e bra d/bB oS BB efb cfa

F ¢/l b bSBE cfa asa /b o/ brla ofb elce
r] e B¢ bYc cf/d asbk bk b bBAc bAc i
H c/c bR bBAsc 2B a3 bt bt /b b/ asb
I csc ofc oSe o bSB e BB bABE e/ oAb
J o’k ¢ofb o2 Sk e dfb oA &b /a0 e

Note., The (/7 separates the pre~test from the posttest.

was significant <see Table 103,

)
é As wae indicated within the text, an increase of one leve)
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APPERDT MM

Samples of Word Froblems That Were lsed for Small

Broup Discussion

Thé researcher used the baszl text to aid in the
selection of the problem used in the small group discussion
problems. {(Abbott, bWells 19R25: Similar problems can be
found in local libraries, school libraries, and in most
instances, the current basal textbook; especially if the
date is 1789 and later. Ther can be self-created,

Using Logical Ressoning
(Problem Solving Technigque: Make =z chart.)

"The Madicon School had & pet show., There were 4 pete that
won prizes. The pete were 2 dog, a cat, & bird, and & fish.
The owners of the pets that won prizes were Tom, Mary, Sue,

ML

Use the clues below to figure cut which child owned which

1: Toms pet can’t meow and can’t 41w,
Clue 2: Sue is allergic to catzs and dogs.
Zt One of the girles owns = dog.

Complete the chart.”

Dog Cat Bird Fish
Tom Iy ko # *
Marw
Sue

Jack
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APPERDIX NN

Sample Probldems Created by the Researcher to be Used

ATy

For the Problem—-Of-=The-bleek

Sarah wants to give the class cupcakes for her birthday.
Therse are 32 =ztudents in her room. Sarah’s mother has bakKed
twelve cupcskes. How many more should sghe bake to give the

classe?

an o eagle flies 79 miles one day and 3% miles the next day.

How far has the bird flown?

Suzan weighs 217 pounds., 5She gaine 504 pounds. How much

does she weigh now?

Susan hag Jjoined the circus., She is paid #425.00 for her
firet week, The second week she iz paid the same amount.

How much maney has she been paid in &il?

Sally had 4295 hats, If she gives Z14 hats to & friend, how

man» will she have left?

Huriter has 84 bones to eat. She usually eatsz 25 bones. How

many les

bones will she be sating?.

"
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APPENDIX 0O

Answer Sheet to Accompany Basic Skills Taps
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