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The Economics faculty and the Department of History, Political Science, and Economics request the following prerequisite be instituted ECON 101 Principles of Economics:  

Prerequisite: Either a score of 9 or above on Section 2 of the Mathematics Placement Test or a grade of C or above in MATH 100, MATH 112, or MATH 113.

We request that the prerequisite apply to all students who begin their studies at LHU after the proposal receives final approval.

Below I have assembled and edited background information and data collected by Dr. Hiroyuki Imai in support of this proposal.

Background
Modern economics shares the intellectual approach and methodology with physics, mathematics, and statistics. Yet many students fail to anticipate the extent to which mathematics is used in economics courses. In ECON101 sections, there is always a small minority but a significant number of students without basic mathematical skills such as graphing, taking a percentage, rounding numbers, and computing decimal fractions. Because college-level economics textbooks assume basic mathematics up to the eighth grade level, these students cannot use well the textbooks adopted. An overwhelming majority of this group either drops out during the semester or fails to learn meaningfully at the end. Acquiring basic mathematical skills is more important than passing economics courses for these students. In the absence of this group, course management will be simpler and the rest of class will learn better. Also, the dropout and failure rates are likely to fall.
Math Competence and Success in ECON 101

For several semesters, in multiple sections of ECON 101, the instructor has administered a brief mathematics test on the first day of class. Passing the first-day math test indicated that the student possessed math skills of at least the seventh grade level.
 The accompanying table reports the performance of students taking this test during the 2006-2007 academic year in five sections of ECON 101. A sample of this test is attached.

Table 1

In-class Math Test and ECON 101 Performance
AY 2006-2007

	
	Passed Test
	Failed Test

	Drops and W/WP/WFs
	42
	39

	
	(27%/na)*
	(73%/na)

	
	
	

	Pass with > C
	47
	3

	
	(30%/41%)
	(6%/20%)

	
	
	

	Pass with < C
	34
	5

	
	(21%/30%)
	(9%/33%)

	
	
	

	E grade
	33
	7

	
	(21%/29%)
	(13%/47%)

	
	
	

	Total
	156
	54

	
	
	


*  Entries in parentheses are column percentages, first of all students in column and then of all students in column who finished the course.
Of the 54 students who “failed” the math test, only eight (15 percent) ultimately passed the course and only three (six percent) passed with a C or better. (Passing ECON 101 with a C or better is a strong predictor of success in advanced Economics courses.) Thirty nine of the students with low math skills dropped or withdrew from ECON 101. Of the 15 who stayed in the course to the end, only half (53%) passed the course and only 20 percent passed with a C or higher. The performance of students who passed the math test was demonstrably better: 71 percent of those who stayed to the end passed the course and 41 percent passed with a C or higher. Overall, students passing the math test were five times more likely to complete the course and earn a C or higher than those who did not pass the test.
The Mathematics Placement Test

The mathematics placement test conducted by the Department of Mathematics is now compulsory for all entering freshmen. The test consists of four parts covering simple (part 1) to difficult (part 4) pre-college level questions. Each section has 15 multiple choice (choosing one from four answers) questions. One of the thresholds set by the Department of Mathematics is that those students who score eight points or lower out of 15 in Section 2 (introductory algebra) are advised to take MATH 100 (Essentials of Algebra). We propose to adopt the same criterion, requiring the students who score eight points or lower in Section 2 of the mathematics placement test to take and pass with a C or above MATH 100, MATH 112, or MATH 113 before enrolling in ECON101.

Enrollment Implications

Judging from past records, the number of students failing to meet the mathematics prerequisite would normally be between five and ten in an ECON101 section of about 40 students. We anticipate that about 20-25% of freshmen who plan to take ECON101 will need to take a refresher mathematics course first as the prerequisite is adopted.

The direction of change in economics course enrollments could be negative over time. However, we do not anticipate the drop to be sizable, because most students who fail to meet the mathematics prerequisite are likely to return later. The number of students passing economics courses may not decrease, because the prerequisite will reduce the dropout and failure rates in ECON101 sections. The proportion passing the course on their first attempt is likely to increase.
ECON101: Mathematics Test (40 minutes) II 


January 17, 2007: Hiroyuki Imai

Do all questions.

1. (a) Andy earns $40,000 and pays $8,000 in the individual income tax, while Betty earns $100,000 and pays $38,000 in tax. Compute the percentage proportion of income paid in tax by Andy and Betty each.

(b) A town has a population of 1,200. Out of 1,200, 300 are children and 360 are old (65 years or higher). What is the population percentage of children? What is that of the old?

2. These are Charlie’s exam scores in two subjects, (a) and (b). Take the average score of each subject.

(a) 90 pts; 70 pts, and 65 pts.

(b) 50 pts, 70 pts, 75 pts, and 85 pts.

3. Round to the first decimal point of the numbers: 

(a) 3.35.
(b) 4.54.

4. Compute the value of x.

(a) 
x = $10 ( 
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(b) 
x = $40 ( 
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(c) 
x = 
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5. Draw a graph to show the relationship between the two variables x and y. The horizontal and vertical axes are, respectively, x and y. Scale the two axes carefully.  
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6. Draw a graph to show the relationship between the two variables x and y. The horizontal and vertical axes are, respectively, x and y. Scale the two axes carefully.
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(a) Is this relationship positive (direct) or negative (inverse)?

(b) Is the slope of the relationship linear (straight line)?

7. Obtain the values of x and y by solving algebraically the simultaneous equation system:

x + 3y = 30
and 
2x + y = 40.

8. The questions are concerned with a simultaneous equation system:

y = 6 + x
and 
y = 30 ( 2x.

(a) Obtain the values of x and y by solving algebraically.

(b) What is the (y axis) intercept of the second equation? What is the slope of the second equation?

(c) Draw a graph to show the two equations (functions) and mark on the graph the solution of the equation system that you have obtained. The horizontal and vertical axes are, respectively, x and y.

9. (a) Jane scored 180 pts in the French final exam in the fall semester. Her spring semester French final exam score was 225 pts. Compute the percentage rate of change in Jane’s exam scores from the fall to spring semester.

(b) The average purchase price of homes in State College was $160,000 in 2004 and $184,000 in 2005. Compute the percentage rate of change from 2004 to 2005.
� “Passing” the first-day math test indicates a rating of A, B, or C, and “failing” indicates a rating of D or E, according to the following rubric (which refers to the attached test from Fall 2007):


All answers are correct except Q7 or Q9, plus one minor error (such as a computation error).


All answers are correct except Q7 and Q9, plus two minor errors.


At least one correct in the four questions in Q1 and correct graphing in Q5 and Q6.


Missing all four questions in Q1 (means the student cannot take a percentage) and missing the two graphing questions in Q5 and Q6.


In addition to what applies to a grade of D, missing two or all of Q2, Q3 and Q4 (a and b).


The instructor makes exceptions by awarding a C if a student correctly answers more difficult questions even if the guideline for a D applies to the student. These exceptions are few.





� From the Table, one will note that 26% of those taking the ECON 101 math test in 2006-2007 did not pass. This is somewhat higher than normal. The initial data from Fall 2007 is more typical: 27 of 122 (22%) who took the test did not pass. A section at Clearfield skewed the 2006-2007 failure rate upward as may have a Lock Haven section that filled with late registrants.





