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CREA TING A 11S!<ILL TRACl<ER11 FOR JUNIOR HIGH SCHOOL. 

MATHEMATICS ST ANO ARDS RELATED DIRECTLY TO COMPUTERS 

Chapter 1 

Purpose 

✓~ducation does not roean teaching people 

what they do not know. rt means i:~~ching them to 

behave as they do not behave. It is not teaching 

them the shapes of letters and the tricks of 

numbers, and then leaving them to tur11 their 

.arithmetic to rog;.ierY, and their literature to lust. 

It means, on the contrary, training them into the 

perfect exercise and kingly countenance of their 

bodies and souls. It is painful, continual and 

difficult work to be dc,ne by kindness, bY watching, 

bY warning, by precept, but abc,ve al1--by 

e>:amplr../ 

This de·finition of education bY John Ruston serves as the philosc,phy of 

this writer's school and the fulfi11ment ccf the sc:hool 1 s goals. The primary 

goals of this s•.:hool are to ciffe~r the student an opportunity to eHplore 

academic ard nonacademic areas, to develop ,:-:reativaty, to communicate 

' . 
ideas, and to prac:tic:e habits of inte11ec:tucal inquiry, Specifically, i~ ·;s to ,., ... , 

develop language skills and arithmetic:: oparations, appropriate att"itudes and 

citizenship sldl1s, an introduction to necenary vocationa1 ski11s, maintain 
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proper mental and physical health, and provide e::-~p1oratorY courses in 

enrichment areas such as drama, art, music, and the foreign languages. The 

major responsibility of the teachers, counselors, and administrators is to 

provide the best possible instructional program for each child attending the 

school. 

The 3chool, a junior high located in the southwest section of the county, 

was built twenty-five Years ago when it \~as fashionable to have v.iindc,ws and 

patios. The main part of tr1e school has two floors with the cafet1::ria, 

auditorium, and physical educaticsn lockers in a one story section connected 

by patios. The student population is composed mainly of students from 

average-above average economic level income families, The parents of these 

students are profe!:siona ls, w-ith a large number of doctors, lawyers, judges, 

accountants, and business people. Th!! school has an enrollment of 1270 

students served by four administrators, fifty-nine instructional staff, and 

six non-instructional personnel. The instructional staff is composed of 

teachers with many years of teaching e}•tPeYiemce. Fifteen teachers have over 

twenty years, thirty-five have between te.n and twenty years, and nine havo 

under ten Years experience. Thirty teachers have their master's degree \"dth 

five others working c,n that degree now. Three teachers have their 

specialist's degrees v..1r.ile three others are working on their doctoral 

degrees. 

The student body is 67% non-hispanic, 19% black, 12% hispank, :I 2%. 

Asian. The teacher-student ratio is one teacher to twenty-tlJ.•O stude1,ts. 

There are approximately thirty student'l in each class. The difference 

between the ratio and class s•in is due to special teachers 1A1ho havQ sma11 
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classes or no classes, such as counselors, libral'ian, specia 1 education, 

resource, indoor suspension, and work progress teachers. 

There is ability leveling in the three instructiona 1 areas of language 

arts, mathematics, and socia 1 studies. There are four levels of instruction in 

each grade level in language arts and mathematics, \AJH;-i b-.,o in social 

studies. Although the program of the school prepares the student more for 

the academic: rather than the vocational, there ~re -industrial arts and 

business courses offered a~ong with enrichment cnurses. 

The students selected for this study are in the course, Math 2 

Advanced, the highest 1ftve1 of seventh grade mathematics for the motivated 

student. In this course are 89 students: 46 girls ;?.:,d 43 boys, The parents of 

these students are very interested in and vocal about their child's progress 

in school. The parents request many teacher conferences and are active in 

the Parent Teacher Student Association and the Advisory Committee. The 

PTSA sponsors "Back to school night," Cul:ural Arts Festival, and a .., 
I. 

Teacher's Appreciation Luncheon. They havo contributed funds toward the 

purchases of water coolers t~r the cafeteria, computers, sui:;)p1ies k,r the 

school art program, and funds to help finance the eeiuipping of a closed 

c:irc:uit television studio. Parents volunteer to help in the school c:linic and in 

answering the school telephones. The Advisory Committee \•Jarks in curriculum 

related areas to provide suggestions for improvements. 

As the teacher of these students, the writer can suggest and help 

iff'IPl.iment improvemenb and additions tC'! the mathematics curriculum and the 

instruction of these students as long as the objectives of the cc~rse are 

taught. 
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As head of the mat.hematics department, it is (~~/responsibility to find 

wal's to improve the instructfon of the Florida Standards of E>,cellence and 

the objectives in each mathematics course. 

The Educational Accountability Act of 1976, Florida State Statutes, 

required that minimum student performance standards be established. All 

third, fifth, eighth, and e1eveni:h grade students are to be tesLJ on minimal 

skills in mathematics. As part ot the Education Reform Act of 1983, 

Standards of E>,ce11ence in mathematics ltJere developed by the Florida 

Department of Education. The State Bc,ard of Eciucal on adopted a rule 

(6A-1.9411) which required each district school board to provide for 

appropriate instruction based on these student performance standards of 

e:i,,cellence. One of the mathematics standards relates directlY to computers 

and calculators. This standard will be included ~n the testing of eighth grade 

students in another Ye~r. The standard states that the student will 

demonstrate knowledge of ca lcu1ators and computers as applied to 

mathematics through the following related skills: 

1. organize, complete, or fc,llOlA.I the logic of a flolJJchart for a ,:,'ailY 

aci:ivity 

2. perform the cor'lputation involved in a mathematicc1l flowchart l,Jith a 

specific iriput 

3. use a c:akulator to perform computations 

4. determine whether an ans'.A.•er c,n a calculator or computer is 

reasonable for a given problem 

5, de·monstrate kno,o\lledge of c:al_ulator and computer -.nput and output 

dis,=. ~aYs 
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6. use a calculator to solve basic computation problems involving more 

digits than can be entered into the display 

7, interpret information relating to the e>iecution of the program from a 

computer printout 

8. write a computer program to solve a simple mathematics problem 

9. determine the difference between the algebraic use of equality and 

the computer use of e~uality. 

Deficiencies in ° :ghth grade students starting comFiuter classes have 

been noted bY the computer teacher. These deficiencies include the lack of 

knowledge of the design and logic of flowcharting, how the computer computes 

mathematical problems (such as, order of operation>, and hc,w to determine 

the output :,,f simple programs. Also, according to the results of a short 

survey this writer gave the seventh grade t~i' gei:. s~udents, on1Y 34% of the➔ 

them answered "Yes" to the question, "Do \ au understand and are you ab1e to 

do flowcharting?" The results of this survey are documented in Ta.b1e 1. 

These skills in which the students are deficient are included in the 

mathematics re11ted s1-dlls that eighth grade students are e::-:pected to have 

mastered. 

The curriculum in the seventh grade accelerated mathematics class is 

extremely intensive as both seventh and eighth grade objectiv1:s are taught 

or re-mediated in order to prepare the students for Algebra, It ·is imperative 

for these students to l-::noltJ lNhich mathematics related skills theY have not 

·mastered and have a prescriptic•n or plan for ·mastery. This project 11.till seek 

to identify and remediate these mathematics skills \"1hich ue related to 

computers and caku1.ators, The project wi11 seek mastery bY students in the 
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selected group of the three skills found bY the computer teacher to be 

deficient in eighth grade students. 

Over a period of eight weeks, eighty percent of the students selected 

for this study will master the mathematics skills related to computers and 

calculators as measured bY the- administration of a pre-test and a post-test 

on these ski11s. 

It is e>:pected that at the end of ei!;lht weeks the students in the 

selected group will be able to organize, complete, and f:i11ow the logic of a 

flowchart for a daily activity which will aid them in logical thinking and 

problem solving as evidenced bY a pre-test and a po;:;t-test and by teacher 

observation of their approach to the assignments which inc1ude word 

problems. 

The students will be able to determ ;ne \oJhether an answer on a 

cakulator or computer is reasonable for a given prc,blem and fol10\1J order '1f 

operation in solving mathematical problems as presented on the computer, tt ~ 

calculator, a~d paF,-er. This \Mill be measured by a pre-test and a post-test .. 

The students will be able to 1..t,1rite a computer prc.igram tc., solve a simple 

mathematics problem and be able to determine the output of a simple program. 

This will be measured by a pre-test and a post-test on the skill. 
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Research and Scrlution Strategy 

The National Council of Teachers of Mathematics report \1980~ pp.1-2) 

states 11problem solving must be the focus c,f school mathematic;s ;n the 

19801s and the mathematics c.urriculum should be or-ganized around problem 

solving." It also states "calculators and computers shoL·ld be used as tools 

for instruction, the curriculum should empt,~size student kno~"'ledg,a of basic 

facts required for proficient menta1 arithnetic and estimation, and make 

concepts and problem solving the focus of curric:ulurr,". 

According to the above cited report, problt:!m solvi!1!=J must prepare 

individuals to deal with special problems they will faca in th,air careers. 

Problem solving involves applying mathematics to the real world and not to 

teaching a particular function of mathematics at a given time to solve a 

given ,;..roblem. True problem solving requires a \.,.ide range of knowledge, not 

onlY particular skills and concepts, but the relatic,nshi,.-s and pl"'indpies that 

unify them. Each problem can not be treated as an isolated e>:ample. The 

current curriculam emphasizes computational skills apart from their 

application. These skills are nec:ess;ary but should not deh·, mine the scopt! of 

the curriculum. 

The mathematicSi programs must be designed to equip students ,,_.ith 

metf".;)ds that support the 'full range ,,1 .,>roblem solving. Then programs 

include the traditiona1 concepts and techniques o1 c:omF'uhtion, UH of 

deductive and induetive reasoning to draw conclusions, di·:•erttnt methods of 
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gathering and interpretin·;. information, and the use of the probl~m solving 

capacK ies of comput11;:rs to extend the traditional r,roble-m solving approaches 

and to imple-me1,t new strategies. Fur;dan. t.al to the develc,prr,ent of 

problem-solving abi11ty is. an open mind, an attitude of curiosity and 

ext')loration, the willingness to probe~ to trY, and to make intelligent guesses. 

The NCTM report :suggests that the mathematics progr~ms must take 

advantage of the power of ca1cuiators ond computers at all grade levels. 

Students must obtain a working knowledge of how to use computers a-nd 

calculators, includkg th~ :_...,ay one communicates with them and commands 

their services in problem solving. The use of calculators and computers 

should be integrated into the mathF.tmatics curriculum but not replace the 

classroom interaction of students with peiers and teacher. 

The mathematic~ !.:Urrit::ulum shotJld include co;itent and skili goals with a 

cleu and logical development sei-:~uence for problem solving. In the junior high 

level, the process sho•J1d be toward more generalization, abstraction o't 

tecnniques, and emphasis on simi1ari~ies and patterns. Techniques learned in 

cne content may be recognized and applicable to other problems. During the 

sever,th and eighth grades, problem solving should be a vehicle to e>tercise, 

confirm, and develop basic skiil!S. The ability to create strategies to attack 

a net.v problem is simple v.1ith increases in abstract reas,oning. 

Christine Copple C1981) states that the use of computers st'-i::11.i'ld be 

1ntegratod into the total school curriculum. The c:omputE:r was Hen bY Cor:,p1~ 

t1> spark interrnr.t and motivate students. Good c:omr:i,uter lit&racY courses 

!Should inc:1uda some basic: prosramming and some research into the ho~\1$ ai'ld 

whY11 c,1 a computer design, Copple 'finds that the student was motiv11t1d tc-
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continue the study of computer sdence which has positive effects on the 

student's understanding of mathematical concepts and reinforces logical 

thinking and problem solving techniques. Copple also states that the use of 

computers for computer assisted instruct ion was seen to be of value in 

individualizing instruction, tutoring, and drill worl-:: especial1Y in remedial 

mathematics. A positive attitude on the part of the students was shown and 

significant increases in achievement 1A1as noted. This \4.ias attributed to the 

immediate feedback from the computer. 

Bill Frederick (1979) suggests there is a crisis in mathematics literacy, 

computer literacy, and problem solving. He believes that computers can be 

the answer to all three problems. Results from programs in computer literacy 

show that the computer serves as a motivator, a means of awakening 

student's drive and creativety, and has a positive effect on the student's 

understanding of mathematical concepts and thought proc:ess·ing techniques. 

Frederick concludes that computer-assisted instruct :on can be a good 

supplementary aid in mathematics. 

William Haigh <1986) determ·ines in his re5earch that computers can bring 

positive results in developing gc,od th'inkine patterns, in reinforcing 

mathematical skills, and in the understanding of mathematical concepts. 

Haigh believes. that mathemlitica1 concepts csn be re-enforced ~ ... dth 

prr.,;ramming t!i)<arc::ises, 

D11vid Moun,und (1985) finds in his research that c::ompuhr-aHistad 

1n'ltruction can produc:& significant gainB in the student's rate of learning 

rn11int~in1nt c:urrl!!l!nt attitudes and 1on;-term knowl.i:dge 

pouib1e c:hangH in mathematic:1.1 edu...:alion. 
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Moursund states that the challe,"' ~ of the computer-as-1:::1-tool viewpoint far 

e>:ceeds the challenge of the .-: ··.:er assisted instruction. The computer 

challenge is here now, but our ma t;-,,.:,matics education system has yet to rise 

to the challenge. 

Mary H1adkY Cl 983) believes the goal of computers in the classroom is to 

prepare the students for a computerized society·. Most of the jobs will require 

some knowledge of computers. Many teachers are enthusiastic about how 

computers work as a teaching aid. Students who have mastered the regular 

curriculum in a class can move to more advanced subject matter on their own 

with computers. Slo\~-learning students find cc,mputers will repea1. 

information again and again without getting bored or impatient. The 

ever-growing number of educational programs being designed for computers 

can present new information, review what students have already learned, and 

give tests. 

HladkY believes that the computer is a tool for the teacher. It will 

assist as an alternate teaching tool and it will motivate students. The 

computers "speaks" to students bY giving them a pleasant greeting, praising 

them for correct answers, and coaching them in the ne>:t step c,f the 

problem. 

Tom Rause (1983) suggests using computer-assisted instruction to teach 

a lesson or to reinforce a concept that has already been taught ii, the 

classroom. Most students find it enjoyable to work \AJith the computer rathet 

than the textboo~( or workbool•t, 

Rause sees I correlation beh•een problem solving and tlo~-.ic:harting. He 

believH that people UH the F)rinciples of flowcharting in their thinking 
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without realizing it. Since flowcharting is a representation c,f instructions 

for performing a task, it is like a roadmap, It can be used to plan how to 

solve a problem, ProperlY prepared flowcharts can show the steps that are 

used in solving the problem. When making a flowchart, two things are very 

impc,rtant. First, every step, no matter how trivial, must be listed. Second, 

the steps must be listed in the correct order, Therefore, a flowchart is not 

onlY a representation of instructions but one that shows every step and the 

proper order for solving the problem. Logical thinking, flowcharting, and 

problem solving are closely related, Understanding how to organize, complete, 

and follow the logic of a flowchart will help the students in their logical 

thinking and problem solving, 

The articles reviewed attest to the use of computers in the classroom. 

They agree that computers should be integrated into the mathematics 

curriculum. The computer should be used in computer-assisted instruction, 

as a way of developing problem solving skills, and as a motivator Therefore 

the computer will be used as part of the solution to this project of 

identifying and remediating the mathematical skills relating directly to 

computers and calculators. 

A pre-test on each mc\thematics skill related to computers and 

calculators will be 14.lritten and administrated tc, each student in the selected 

group. A program, "Skill Trackar", will be tA.1ritten to record whether or not 

the skills have been mastered, Each student v.ii11 enter the results from the 

pre-test in the Sld11 Tracker program. 

This program t-.d11 trace the ltudent's progress through each 

math•matic:s sk111, rhe skills not m:.,stered \A.dll g&nerate a r:>nuc:ription 
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packet listing the skills missed and a plan to remediate each shill. Each 

prescription win consist of software <commercia 1, if available), a drill pack 

of dittos, and specific page numbers in h, tbooks. Due to having the use of 

onlY one computer in the classroom, there will be lirnited use of soft....,,are. 

The students .will use the computer and calculators to help develop ·a 

better understanding of how and why the order of operation is used in solving 

mathematical problems. Since the computer is viewad as a possible tool for 

problem solving, the students will develop flowcharts from simple everYday 

activities. The students will also develop flowcharts that can be utilized in 

writing simple computer programs to be run on the computer. These activities 

will be included in the prescription drill packs. 

At the end of the eight weeks a post-test on the skills will be given. The 

students will enter their results from this test in the Skill Tracker program. 

A print out showing the student's progress toward the goal of mastery of 

each skill will be printed for each student. A class list with the student's 

name and mastery of the skills ~...,;11 be printed for the teacher. 

1 
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The Skill Tracker compui.er program ,..ias ~&.1ritten as an integral part of 

this project. The program lo1Jas designed to allow the students selected for 

this study to enter their names and answer Yes or no as to their mastery of 

the nine mathematics skills related directly to cornputers and calculators. 

The information entered bY the students generated a printout for each 

individual student stating the skills not mastered and the prescription for 

mastery. The prescription consisted of drill packs with dittos pertaining to 

that sl-dll and book references in several te>ttbooks available to the 

students. 

The program was designed for entering the ma>dmum of fourteen names. 

The pre-test information was entered in the program at one time so that the 

names already entered would not be erased. After using the program in the 

class by the students, it became apparent that anc,ther individua 1 student 

report should be printed after the post-test sho1.,,dn9 whether ~ skill ~"as 

mastered or not. This report would list the nine skills and state if that skill 

had been mastered or not. 

The dri11 packs to remediate the nine skills were developed using 

materials available, These were dittos taken from practice sheets tha i': 1me 

with the textbooks used in the schoc,1. Sofh.iare ,:ould not be used as n,e 

corr1puter assigr'led for use in the classrc:iom hatJ to be repaired and therefore 

was not ava11ab1e for sever'~l weeks. 
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The final part of the program pri:ited a list tor the tea '-ier with the 

name o·f each studen·I: nid stated individua llY whether the skill 1,1as mastered 

or not. 

Tc, assure that the skills would be covered during the time allotted for 

this project, the following schedule was used for the implementation of the 

project. 

OATES ACTIVITIES 

9/3-5 PRE-TEST WAS GIVEN 

., 
,:.. 9/8-12 S:TUOENT TEST RESULTS INTO PROGRAM 

STUDENT PRESCRIPTIONS PRINTED 

~j 9/15-19 SKILLS 3 & 4 REVIEWED 

.q, 9/22-26 SKILLS 5 & 6 

5 9/29-10/3 S~~ILLS l & 2 

6 10/6-10 Sl'-~ILLS 7 & 8 

7 10/14-16 S~~ILL 9 

8 10/20-24 POST-TEST WAS GIVEN 

9 10/27-31 STUDENT TEST RESULTS INTO PROGRAM 

STUDENT MASTERY REPORT PRINTED 

During the first ,,,,eek a pre-test on the mathematics skil1s related to 

c:omputers and calc:ulators was administered to each student in the selected 

group, Some of the studenh became frustrated because they c:ou1d not 

answer the quastictn1. As ~hese are very motivated students wht:1 s.c:ore 
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extreme1Y well on tests, the test proved to be a difficult task for a number 

of them. The survey <Table 1) given the students revealed that less than 

forty percent of the students had taken computer literacy in elementary 

school. 

After the pre-tests were graded, the students began to enter the test 

results in the Skill Tracker program. During the first day, as the students; 

were entering the test results in the Skill Tracker program, the computer 

developed problems and could not be used any longer. Using a computer at 

home, this writer entered the information in the program so that each 

student would receive a printout of the skills not mastered with the 

prescription for mastery. The students had been very e>{cited about using the 

computer in the classroom and were therefore disappointed when the 

computer became inoperable. They asked each day as to the status of the 

repair of the computer. 

The skills not mastered gen(~rated a pr e3cription packet for each 

·~ student. The prescription listed the skills not mastered and the 

drill p::3cks and books to use to remediate each skill. The students had five 

weeks to remediate the skins. The students were responsible tor completing 

as much material as needed to master the skills. This was in addition to the 

regular work that was done in the clat1s during this time period. 

During the ne>tt five weeks emphasis 1.•ras placed on certain mathematir.al 

skins as relatad to the calculator and the computer each wee~t so that the 

students cou1d ask questions and receive some e~•:pla.nation about the skills. 

The mathematical skills that related to the ..:a1cu1ator -...,ere the beginning 

i::>oint for review and explanation. Skills #'3 (use a calculator to perform 
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computations) and #4 (determin~ whether an answer on a calculator or 

computer is reasonable for a given input> wer,~ stressed . -;t. The use of the 

overhead projector was found to be an immense help in the presentation of 

these skills. Transparencies were made on each skill which shortened the 

explanation time in each class. 

The following week w::as also used to continue the students 

understanding of the skills relating to calculators. Skills #5 (demonstrate 

knowledge of calculator and computer input and output displays) and #6 (use 

a calculator to solve basic computation problems involving more digits than 

can be entered into the display> were emphasized. 

Special importance. was placed on the mathematical skills relating to the 

computer during the next three weeks. Skills #1 (organize, complete, or follow 

the logic of a flowchart for a dailY activity} and #2 (perform the computation 

involved in a mathematical flowchart with a spe(':ific input) stressed 

flowcharting. Skills # 7 (interpret information relating to the e>,ecution of 

the program from a computer print out) and #8 (write a computer program to 

solve a simple mathematical problem) emphasized simple computer programs. 

Skill #9 ( determine the difference between the algebraic use of equality and 

the computer use of equality) continued the students understanding of the 

computer. 

Due to the fact that the class was without a computer during these five 

weeks, it was impossible for the students to use sofh.,are to reinforce the 

nine sl-d11s and to obsrva first hand how the computer executed commands 

and ran short programs. 

The eighth WEH1k was used to review the skills bY using prob1aw,1 taken 
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from the drill packs. At the end of this week a post-test i.,.1as given to all 

members of the target group. The computer ~•as repaired and returned to the 

classroom that week, so the students were able to enter the results of • .,.:. 

te,st in the Skill Tracker program. The following week each student received a 

printout stating each skill and whether the skill was mastered or not. 

A class list i,,,ith the narnes of the students and the skills mastered and 

not mastered was printed for the teacher. From the results of the p e-test 

and post-test comparisons could now be made on the mastery of the skills. 
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The results of the pre-test and the post-test were compared during the 

ninth week in order to determine if eighty percent of the students selected 

for this study had mastered the mathematics skills related to computers and 

calculators. 

The following table shows the comparison between the test results vf 

the pre-test and the post-test. 

MASTERY OF SKILLS <IN PERCENT) 

SKILLS PRE-TEST POST-TEST 

l. Organize, complete, or follow the logic 
of a flow chart for a dailY activity 

Mastered 58 89 
Not mastered 42 11 

2~ Perform the computation involved in a 
mathematical flowchart with a specific 
input 

Ma.,tered 72 61 
Not mastered 28 39 

3. Use a calculator to perform computations 
Mastered 73 92 
Not mastered 27 8 

4. Determine l~hether an anst1,.1er on .3 

calculator is reasonable tor a given 
problem 

Mastered 15 62 
Not mastereo 85 38 

5. Cemonstrate kno1Ai'fedge of calculator and 
computer input and output displays 

Mastered 38 80 
Not mastered 62 20 
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6. Use a calculator to solve basic 
computation problems involving more 
digits than can be entered into the 
display 

Mastered 2 21 
Not mastered 98 79 

7. Interpret informatfon relating to the 
e>tecution of the program from a 
computer printout 

Mastered 16 64 
Not ·mastered 84 36 

8. Write a computer program to solve a 
simple mathematics problem 

Mastered 19 30 
No mastered 81 70 

9. Determine the difference beh.1een the 
algebraic use of equality and the 
computer use of equality 

Mastered 3 65 
Not mastered 97 35 

The table indicates that the students have shown improvement in eight 

of the ni~e skills. TheY have reached mastery of eighty percent in oniY three 

ski11s, therefore not reaching the goal of eighty percent that was set for the 

selected group. On the positive side the students showed an improvement from 

nineteen to si>~ty-two percent in eight of the nine skills. 

The results of the post-test show that si>~ty-three percent of the 

students have mastered the ni, ;:! skills as compared \t.,lith thirty-three percent 

in the pre-test. Table 2 \~hich compares the number of skills mastered by 

students in the two tests displays the increase in the number of skills 

learned bY the studenh. The top fifteen perc:ent increased from si>t and 

seven skills to eight and nine. The middle si>ttY plus percent \t.,•Emt from t\t.,10, 

three, Cir four skills t, five, siH, or seven. The bottom h.,ienty plus percent 

increased 'from zero and one skill to one, bAJo, three, or four skills. This 

shows a significant increase in the mastery of the skills thl)ugh not the goal 
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Several factors could have had an effect on the results of the tests. 

The beginning of the school Year for seventh grade students is an adjustment 

period. I-t c:an take several weeks or even months for sorne students to adjust 

to junior high school. They find junior high school is very different from 

elementary school. They are in a larger school with many more students, 

larger classes, changing classes each period, and at least si~-{ different 

teachers. Many of the students in the selected group were not used to the 

swiftness and the amount of work that is covered in an accelerated class. 

They found they needed to learn how to lish·n, take notes, and follow 

directions. BY the middle and end of the Y~ar, they will be able to work 

independentlY without having work assigned and checked. Many of these 

students have not had e>:perience with computers and the classroom computer 

was being repaired during most of this time period. 

Lack of knowledge of the design and logic of flowcharting was one of the 

deficiencies noted bY the computer teacher. EightY-nine percent of the 

students mastered the flowcharting skill. This sho11,.1s an increase of almost 

thirty percent from the pre-test. Carefully checking the assignments 

involving problem solving has been done by the teacher to see if there is any 

evidence that f1owchartir, ~ has helped in problem solving, Observation has 

noted that many of the students are not having as much difficulty· \~ith 

problem solving as th•Y did at the beginning of the Year. TheY are now a~le to 

set up their problems .and e>cplain them in a more 1ogic:a1 and Hquential 

manner. 

The 1kfl1 that shows how the computer computes mathematical problems, 
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including order of operation, has been successfullY mastered bY ninety-h.,.c, 

percent of the students. This is partlY due to the fact that order of 

operation was part of the regular curriculum during this period of time. There 

lAJas time to work with the entire class on this skill and give assignments to 

practice this skill. 

The writing of simple programs and determining the output of simple 

programs showed a mastery of thirty to si>{ty-four percent. Not having a 

computer in the classroom kept many students without prior knowledge of a 

computer from mastering these skills. The students whc, did not have a 

computer at home found that they 1,,1ere at a disadvantage because they had 

no way of seeing and understanding what a computer can do. 

The final print out of the program which lists the indi\1idual student 

name and the mastery of the skills t-,as revealed that si:•~ty-three percent 

rather than eighty percent of the target group have mastered the nine skills. 



Chapter 5 

Recommendations 

Skill Tracker 

27 

In many waYs this project has been very successful. Three skills were 

mastered bY eighty percent or more of the students. Four other skills were 

mastered by over sixty F"'rcent of the students. Only two skills were 

mastered by fewer than sixty percent of the students selected for this study. 

The students will continue to work on the skills they have not mastered 

during the remainder of the Year. They will be tested again at the end of the 

school ~'ear. 

The use of the Skill Tracker program was a plus with the students. They 

were enthusiastic about having a computer was in the classroom. If the 

computer had been available to the students during the project probably a 

greater number of students would have scored highter on the tests. As Copple 

stated in her article the computer. sparked interest and helped motivate 

students. The students were eager to have their turn at the computer to 

enter their test results. As this \4Jriter has permission to use the computer in 

the c:lassrt.>om tor the remainder of the school Year, the comput6r wm be 

integrated into the curriculum of the class, The students are ,.,iorl-dng with 

the teacher in setting up a schedule for use of the c:ompubtr during the class 

period, 

The time period for the int,oduc:t.ion and remediation of thHa ba~ic 

c:omputer 1ki111, shuu1d be extended. Many of thw stud&nt s found the sl, m1t 
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were new to them and they needed more e}-tplanation and written assign·ments 

on these skiils. It was found that nine weeks was not enough time for the 

students to master skills with which they are not familiar. The taaching of 

these skills should be spread over the entire school Year and incorporated 

into the curriculum so that they are a part of tha course and not a separate 

item to be covered. 

This writer will suggest to the administration that each seventh grade 

student be tested on the mathematics standards of e>:cellence related to 

computers and calculators at the beginning of the scnool Year. Using the 

program developed in this practicum with a few changes, a prescription 

packet would be printed for each student to remediate the skills not 

mastered. This mastery would be incorporated into the curricuiurr1 so that the 

skills would be introduced and remediated during the ant ire school Year. It 

will be recommended to the admin;stration that all mathematics classes have 

access to a computer, either in the classroom or in a lab situation. This 

means that each mathematics teacher 1.A.iill need e>,perience in using a 

computer. Therefore an inservice course in use of computers in mathematics 

should be offered for the teachers. In order for the shills related to 

calculators to be taught, it will be recc•mmended that calculators b~ 

available in the classroom so that the students can practice these 

calculator skills. 

Another test will be administrated to the seventh grade students at the 

end of the school Year with the results avai1ab1e to the teachers of the 

eighth 9r1de mathematics classes. At the beginning of the neHt school )I ear 

the eighth grade tnchers can help the students remediate those skills 1ot 
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With the addition of more class time, computers, and cak:ulators in the 

classroom, this writer feel:c:. that most seventh grade students will n.ot have 

any difficulty in mastering these nine skills. 
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Appendi>t A 

Table 1 

COMPUTER LITERACY SURVEY 

RESPONSE IN PERCENT 

QUESTION YES NO 

l. Have you ever taken computer literacy? 26% 74% 

2. Have you ever taken classes in computer 

programming? 67% 33% 

3. Do You consider Yourself to be computer 

literate? 20%. 20% 

4. Do you know how to load and run a 

program on a c:ornputer? 92% 8% 

5. Do You or a member of Your family own 

a computer? 75% 25% 

6. Do You understand and are ab1e to do 

flowcharting? 34% 66% 

7. Do You know how to use a word 

processor? 43% 57% 

8. Oo you know how to use a data base 

program? 20% 80% 
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DON'T KNOW 

60% 
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NAME ____________ _ PERIOD ______ _ 

PRETEST ON MATHEMATICAL SKILLS RELATING TO COMPUTERS ANO CALCULATORS 

SKILL 1 PASSED YES OR NO 

l. The following are mi>:ed-up steps in choosing a television program. Number each 

step in the correct order. 

__ Turn dial to correct channel 

__ Turn on television 

__ Find list? 

No-Go back to Step 1 

__ Look for list of television pros,ams 

__ Find a goocl program in T.V .. listing 

Yes-Go to Step 3 

2. The following are mixed-up steps for averaging student 1s grades .. Number each 

step in the correct order. 

__ Add all grades 

__ Inrut grades and the number of grades 

__ Print the average 

__ Divide by the number of grades 

3. The following are mixed-up steps in BuYing a Record. Number the steps in the 

correct order. 

__ Walk into a record store 

__ Take the record to a c1erk 

__ Raad the album covers to find the records that interest you 

__ Leave the record store 

__ Pay for the record 

__ Do You have enough money? 

_...,Do You SH a record you wou1d like to buy? 
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4 .. Follow the flowchart to round the number given to the indicated place. 

Nearest !iundredth __ _ 
Start 

0.6917 _____ ~ ---

Circle digit in 
place to which You 
are rounding. 

Leave circled digit 
the same 

Add 1 to 
circled digit 

End 

5. Follow the flowchart to state the output for the given input. 

60.3 

MultiplY 
result b 
0.72 

Subtract 
62.7 from 
the result 

6, Follow the flowchart. Start with N, complete the oper.'t1.i:>ns and then write the 

output. 
N•720 

Start 

Divide 
by 5 
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SKILL 2 PASSED YES OR NO 

4. Follow the flowchart to round the numbers given to the indicated place. 

Nearest tenth -----
3.3082 ___ ➔( Start ) Circle digit in 

in place to which 
You are rounding. 

Leave c:irc:1ed digit 
the same / 

Add 1 to 
circled 
digit 

End 

5. Follow the f1o\~Chart. to state the output for the given input. 

N = 10.6 

Add 31.2 Multiply 
to input result bY 

0.72 

No 

Subtract result 
from 62.7 

Write 
result 

J Subtract 
Yes 62. 7 fro,-, 

the result 

End 

6. Follow the flowsc:hart. Start with N, complete the operations and then write the 

output. 

N=96 

Divide 
Y3 

Divide the 
quotient bY its 
greatast prime 
factor 

No Oivida 
~--,.. bY4 

OMda bY 8 
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After the program starts, the menu for the program wi11 appear on the 

screen. 

MENU 

(1 > ENTER STUDENT INFORMATION 

<2) PRINT STUDENT PRESCRIPTION 

(3) PRINT STUDENT MASTERY RECORD 

<4> PRINT CLASS REPORT 

(5} EXIT PROGRAM 

You have five choices. Type Your choice (1 through 5). 

Choice 1 asks You to type in Your last name, then Your first name. Then you type 

yes or no for mastery of the nine skills that have been previouslY tested. All 

student information must be entered at the same time. If the program is rerun and 

additional names are added! the former names will be erased. 

ENTER STUDENT TEST INFORMATION 

ENTER LAST NAME; ? 

ENTER FIRST NAME;? 

TYPE 'YES' AFTER snLLS YOU HAVE MASTERED 

TYPE 1NO' AFTER THE S~~ILLS YOU HAVE NOT MASTERED 

<1 > ORGANIZE, COMPL.ETE, OR FOLLOW THE LOGIC OF A FLOWCHART POR A DAILY 

ACTIVITY;? 

continue with skills 

Choice 2 will prir1t reports for each student stating tha skills not mastued and 

the prescription for mastery. An G>:ample is shown. 
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