












24-25. Objectives predict the 
standard deviation if data is 
(Analysis). 

effect on the mean and 
changed systematically 

26-30. Objectives: Interpret data given in histogram 
form, including percentile scores, mean, range, and the 
result of transforming to another form such as a pie 
chart (Analysis). 
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Mat 105 Elements SS13 Analytic Geometry 

P^rt Is We define the Cartesian coordinate system and 
show how it is used to provide visual models for 
algebraic formulas. 

Assignment: 
1. Read the text, pp.469-484. Number line, 

Cartesian Coordinate system, origin, coordinates, linear 
function, graph. 

2. Exercises to do: 472/4(a,b,c), 5(a,b,c), 
6(a,b,c ) • 
479/1,4(a,b,c),5(a , b, c ) 484/1,5,9,11,12 

Part II: We define linear functions and show how these 
are used in modelling. 

Assignment: 

1. Read pp. 486-496. Become familiar with the 
following: slope, y-intercept, elimination method. 

2. Exercises: 489/ 1,2,7,9,11 496/3. 
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Mat 105 Elements SS14 Final Exam Items 

Final Exam: 1 essay question, 17 applications, 2 
analysis. ' 

1. Unit 1: What is Mathematics? Four questions. 
1. How is a mathematical system built up? What are 

the ingredients of a mathematical system? 
2. Describe four steps in the mathematical modellinq 

process. 

3. Given the first few terms in a sequence, find the 
next few. Tell if the sequence is arithmetic or 
geometric. 

4. Compute unions, intersections, complements, and 
cartesian products of given sets. 

5. Use Venn diagrams in classification problems. 
6. Construct a truth table for a given statement 

form and decide whether it is a tautology. 

2. Number Systems. Two questions. 
1. Find greatest common divisors and least common 

' multiples of a given number. 
2. Convert from fractional form to decimal and from 

decimal to fraction, including the case for non¬ 
terminating decimals. 

3. Other bases, modular arithmetic, descriptive 
statistics. 

Ten questions. 
1. Count in other bases. 
2. Convert from one base to another. 
3. Add, subtract, multiply and divide in other 

bases• 
4. Add, subtract, multiply, and divide modulo n. 
5. Given a set of measurements, find 

a. Frequency histogram. 
b. Mean, median, mode. 
c. Range, variance, standard deviation, 

percentile score. 

4. Analytic Geometry: Four questions. 
1. Sketch the graph of a given function. 
2. Given the formula for a linear function y = mx+b, 

find the slope, y-intercept, and sketch the graph. 
3. Solve a system of two linear equations in two 

unknowns using the elimination method. 
4. Use linear equations as models to solve 

problems. 
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APPENDIX C 

Arithmetic Course Policy Guide 

MAT 001 
Essential Mathematics 
Course Policy Guide 

1• Course Objectivesi 

The text provides chapter objectives, explanations, 
examples, practice problems, and a practice test for each 
chapter. Your task is to master the objectives, and 
demonstrate your mastery by scoring at least 80% on a 
chapter test. When you have completed all chapters, you 
will take a Final Post-test. The textbook is Arithmetic: 
A Text/Workbook, by Miller and Salzman, and is on sale in 
the college bookstore. You are required to complete the 
first seven chapters of the text. 

2. Procedures: 

Class time will be used for study, 1-1 or small 
group instruction, or testing. You may work by yourself 
or quietly with a small group. Whenever you need help, go 
to a tutor. As soon as you are ready, take the chapter 
test. Your test will be corrected immediately by a tutor. 
You may be allowed to change an answer if you have made a 
trivial mistake and can find it on the spot. You will be 
given half credit if your changed answer is correct. The 
tutor will explain about any wrong answers, or may ask 
you to explain your work in some cases. If you score less 
than 80%, you will continue to work on the objectives 
that need further work. After studying these, you may 
take a retest, and so on, until you achieve a score of 
80% or higher. 

III. Attendance: 

Attendance for the whole period of each class is 
required of each student. More than 3 cuts may result in 
a grade of NP for the course. Excused absences are to be 
authenticated in writing from the Dean, coach or other 
faculty member, or Doctor or nurse. 
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IV. Pacing: 

Since this is a self-paced course, i 
finish early. Incentives for maintaining 
include: 

t is possible to 
an adequate pace 

1. Midsemester grades will be based on the number of 
units passed. 4 or more units completed = p 
2. When you finish the required units, and pass the post¬ 
test, you may concentrate on other courses. 

V. Staff: 

1. Tutors; Tutors are available during class hours 
or other announced times to give 1-1 or small-group 
instruction. Their first priority during class time is to 
correct your test in your presence, to determine whether 
you have adequately mastered a given chapter. Tutors will 
be tough, but fair, in maintaining the criteria for 
passing tests. 

2. Instructors Your instructor will act as a tutor 
and proctor during class time. He is the final arbitrator 
of any questions that arise in tutoring or testing. 
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appendix d 

Elements Achievement Test Information 

Achievement Test Construction: Elements 

1. Purpose of the test 

To measure whether there is any difference in 
achievement among the three groups — Lab group. 
Experimental Elements group. Control Elements group — 
on knowledge and skills developed in a freshman level 
liberal arts mathematics course. 

2. Specifying content 

Since the test is to measure knowledge and skills 
developed in the course, it was important to select 
material which was unlikely to be already known to the 
student. Since the Elements course is a survey, much of 
the content has been previously studied by some of the 
students. I selected the content that was least likely to 
have been studied in school mathematics. This content 
included: 

1. Non-decimal numeration systems, including 
conversion and computation. 

2. Modular arithmetic. 
3. Descriptive statistics. 

3. Type of test: 

The test was designed to measure achievement rather 
than aptitude or creativity under pressure. A criterion 
referenced test based on behaviorial objectives best 
suited my purposes. I attempted to provide a reasonable 
distribution of cognitive skill levels using Bloom's 
taxonomy. 

4. Steps in building test: 
i. Develop objectives. 
ii. Decide on cognitive skill level of the 

objective/item, using Bloom's taxonomy, balancing levels. 
iii. Develop table showing the above categories. 
iv. Decide on test format: multiple choice vs. 
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problems. 

V. Write sample items - three for each objective, 

well as"validity^" eXPertS' ^ teCh"lcal Problems as 

Additional editing based on vi. 

criteria*" Set standards of Performance and scoring 

ix. Assemble the test and directions. 
x. Pilot test administered. 
xi. Additional editing as needed from viii, xi. 

5. Administration considerations: 

i. Be sure directions are clear. 
ii. Standardization issues considered, e.g. physical 

conditions, time for work, scoresheets, proctoring, 
space• 

iii. Scoring considerations. 

6. Test analysis 

i. Item analysis. 
ii. Distribution study. 
iii. Consistency by Kuder-Richardson 20. 
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MAT 105 Test 3 
Name:. 

—artc *11 * through the letter of the correct response on 
the answer sheet. You may do your scratch work on the 
test sheet. 

The picture below shows a set of multibase blocks. 

The numeral that best represents the set of blocks is 

a. 3112 
four 

b. 3112 
five 

d. 3112 
ten 

2. The next whole number larger than 677 is 
eight 

a. 678 
eight 

b. 670 
ten 

c. 680 
eight 

d. 700 
eight 

3. The base ten numeral for 2121 is 
four 

a. 152 
ten 

b. 153 
ten 

c. 163 
ten 

d. 2121 
ten 
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i s 4. The base twelve numeral for 537 

a. 389 
twelve 

b. 38T 
twelve 

c. 399 
twelve 

d. 489 
twelve 

5. Given that 

a. four 

b. five 

c • six 

d. twelve 

2341 
b 

ten 

346 , then b * 
ten 

6. The sum of three plus seven in base eight is 

a. ten 

b. 10 
eight 

c. 12 
eight 

d. 13 
eight 

7. The product of five times seven in base eight is 

a. Thirty five 

b. 35 
eight 

c. 42 
eight 

d. 43 
eight 
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• F°r questions 8-11, use the base four tables below 
to select the correct base four answer for the given 
operations. 

8. 313 + 112 
four four 

a. 431 
four 

b. 1021 
four 

c. 1030 
four 

d. 1031 
four 

9. 312 - 113 
four four 

a. 132 
four 

b. 133 
four 

c. 199 
four 

d. 203 
four 

10. 
a. 

b. 

c. 

d. 

231 X 
four 

3003 
ten 

4323 
four 

10323 
four 

10333 
four 

13 
four 
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11. 321four -4- 3four 

a. 103 
four 

b. 107 
four 

c. 110 
four 

d. 113 
four 

12. On a twelve hour clock, the sum of 8 and 7 is 

a. 2 

b. 3 

c. 13 
twelve 

d. 15 

13. On a four minute clock, the difference 1 - 3 ■ 

a. Nonexistent. 

b. 1 

c. 2 

d. 3 

if 3 and 11 are congruent modulo n, than n has to be 

a. 2• 

b. either 2 or 4. 

c. either 2 or 8. 

d. either 2 or 4 or 8. 

15. Compute 6X7 (mod 8). The answer is 

a. 1 

b. 2. 

c. 3. 

d. 5 
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16. Compute 3 «r 4 (mod 5). The answer is 

a. non-existent. 

b. 1 

c. 2 

d. 3 

17. On Thanksgiving day (Thursday), we can say that 
there are 22 days left in the semester. We wish to find 
what day of the week that the semester ends. A 
mathematical model for this problem, using Sunday « 1, 
Monday = 2, etc. is 

a. 5+22 Ez n(mod 7) 

b. n ■= 22(mod 7) 

c. 22 == 5(mod 7) 

d. n + 5 s 22(mod 7) 

18. Which of the following is not neccessarily a 
property of a group? 

a. Commutative 
b. Closure 
c. Associative 
d. Identity 

19. For the set £l,2,3,4^ under modulo 5 multiplication, 
a study of the operation table shows that 

a. all group properties hold except the inverse. 

b. the associative property fails. 

c. the system is an Abelian group. 

d. the system is a group but not Abelian. 
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20. The median score of a distribution is 

a. The middle entry when scores are ranked from 
smallest to largest. 

b. The score that occurs most frequently. 

c. The average found by adding all scores and dividing 
by the number of scores. 

d. The difference between the largest and smallest score 

21. Consider the following frequency distribution. 

Residence Status 
Ellis 
Morrill 
Haskell 
Adams 
Wheeler 
Wright 
Commuters 

Frequency 
105 
140 
145 
148 
138 

19 
635 

In a pie chart for this data, the percentage of area 
representing the number of commuters would be 

a. about 14%. 

b. slightly less than 50%. 

c. more than 50%. 

d. much larger than all the others put together. 

22. For the data set £l,2,2,3,4,6} the mean is 

a. 2 
b. 2.5 
c. 3 
d. 5 

23. For the data set of #22, the standard deviation is 

a. 1 

b. 1.7 

c. 2.7 

d. 5 
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24‘ iS add?d to each number in a data set, the 
resulting set will have standard deviation that 

a. is the same as the original set. 

b. is less than the original set. 

c. is more than the original set. 

d. may be more or less depending on the original data set. 

25. If the mean of a set of measurements increases, the 
standard deviation 

a. neccessarily decreases. 

b. neccessarily stays the same. 

c. neccessarily increases. 

d. may stay the same or change. 

26-30. The histogram below represents the scores on a 
statistics tests 

26. The 85th percentile score is approximately 

a. 80 

b. 85 

c. 90 

d. 95 
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27 . The mean score is probably about 

a. 69 

b. 77 

c. 85 

d. 89 

28. If the data in the histogram were put on a pie chart, 
the portion of the circle representing those who scored 
70 or higher is about 

a. 60% 

b. 70% 

c. 80% 

d. 90% 

29. The range of the data set for the histogram is 

a. More than 50. 

b. Between 30 and 50. 

c. Less than 30. 

d. Not able to be bounded. 

30. Bill scored 80 on the statistics test represented in 
the histogram. His percentile score was about 

a. 40 

b. 50 

c. 60 

d. 70 
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Table 18. Breakdown of Test Items in Bloom's Taxonomy 

Item 
1 
2 
3 
4 
5 
6 
7 
8 
9 

Know Comp App Ana 

x 
X 

X 

X 

X 

X 

X 

X 
10 - X 
11 X 

12 X 

13 X 

14 
15 X 

16 X 

17 
18 X 

19 
20 X 

21 X 

22 X 

23 X 

24 X 

25 X 

26 X 

27 X 

28 X 

29 X 

30 X 

Syn Eval 

x 

X 

Totals 12 11 
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APPENDIX E 

Aiken Mathematics Attitude Scale 

Erections* Write your name in the upper right corner. 
Then draw a circle around the letter indicating how 
strongly you agree or disagree with each statement. 
SD (Strongly Disagree), D (Disagree), U (Undecided), 
A (Agree), SA (Strongly Agree). 

— • W 

1• Mathematics is not a very 
interesting subject. 

SD D u A SA 

2. I want to develop my mathematical 
skills and study this subject more. SD D u A SA 

3. Mathematics is a very worthwhile and 
neccessary subject. SD D u A SA 

4. Mathematics makes me feel nervous 
uncomfortable. 

and 
SD D u A SA 

5. I have usually enjoyed studying 
mathematics in school. SD D u A SA 

6. I don't want to take any more 
mathematics than I have to. SD D u A SA 

7. Other subjects are more important 
people than mathematics. 

to 
SD D u A SA 

8. I am very calm when studying 
mathematics. SD D u A SA 

9. I have seldom liked studying 
mathematics. SD D u A SA 

10. I am interested in acquiring further 
knowledge of mathematics. SD D u A SA 

11. Mathematics helps to develop the 
and teaches a person to think. 

mine 1 
SD D u A SA 

12. Mathematics makes me feel uneasy 
confused. 

and 
SD D u A SA 

13. Mathematics is enjoyable and 
stimulating to me. SD D u A SA 
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14. I am not willing to take more than 
the required amount of mathematics. SD D U A SA 

15. Mathematics is not especially 
important in everyday life. SD D U A SA 

16. Trying to understand mathematics 
doesn't make me nervous. SD D U A SA 

17. Mathematics is dull and boring. SD D U A SA 

18. I plan to take as much mathematics 
as I can during my education. SD D U A SA 

19. Mathematics has contributed greatly to 
the advancement of civilization. SD D U A SA 

20. Mathematics is one of my most dreaded 
subjects. SD D U A SA 

21. I like trying to solve new problems 
in mathematics. SD D U A SA 

22. I am not motivated to work very hard 
on mathematics lessons. SD D U A SA 

23. Mathematics is one of the most 
important subjects to study. SD D U A SA 

24. I don't get upset when trying to do 
mathematics lessons. SD D U A SA 
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APPENDIX F 

Pilot Test Results 

The 
November 
Vermont. 

Achiev«">ent Test was conducted on 

The resn?^ Castleton state College In Castleton 
The results are summarized in Table 18 below. 

Table 19: Pilot Test Results 

Number of students tested 45 

Number of test items 30 

Mean score 
16.2 

Standard Deviation 5.25 

r 0.79 
tt 
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