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Successful Transition to College 

• High school preparedness plays an essential role 
in students’ successful transition to college. 
– Students who are not fully prepared when entering 

college may be required to take a developmental level 
course prior to enrolling in a college-level math class.  

Presenter
Presentation Notes
We all know that high school preparedness plays an essential role in students’ successful transition to college.
Students who are not fully prepared when entering college may be required to take a developmental level course prior to entering into a college-level math class
In general, this may mean that they are paying to take the developmental level course, but may not be earning college-credit. In addition, needing to complete developmental level coursework could also lengthen time to degree for some students so we really want to do our best to ensure students are fully prepared when entering in to college.



Remediation in the U.S. 

• One study found that approximately 40% of 
college students in the U.S. took at least one 
developmental level course  (Attawell, 2006).  
– Mathematics was the most common subject for which 

developmental level coursework was required. 
– The percentage of students taking a developmental 

course varied depending on the type of institution a 
student attended and the level of selectivity at a 
particular campus. 
 

Presenter
Presentation Notes
 1. Due to variation in admissions requirements and placement policies across institutions, it is difficult to determine the number of students in the U.S. who are required to take a developmental course, but one study found that approx. 40% of college students in the US took at least one developmental level course.

2. Math was the most common subject for which remediation was required.

3. The other piece this study found was that, as we would expect, the percentage of students taking a developmental level course varied based on type of institution and level of selectivity. Specifically, students enrolling in Community colleges/ two-year colleges were more likely to take a developmental course than students enrolling in four-year colleges. And the higher the level of selectivity in admissions, the lower the number of students required to take developmental level courses.

4. It has been proposed that one reason students may not be fully prepared when they enter college is because they may have held some misconceptions related to HS coursework, and specifically regarding coursework during their senior year of high school.



Potential Student Misconceptions 

Student Opinion 
• It is better to take easier 

classes in high school so that I 
can earn a better grade. 

Reality 
• Research shows that one of the best 

predictors of college success is taking 
rigorous high school classes and 
specifically, that taking a high level of 
high school mathematics is crucial for 
preparing a student for college-level 
work (Bueschel, 2004; Kirst, Venezia, 
& Antonio, 2004). 

• Adelman (1999) found that 
completing a course beyond Algebra 
II more than doubled the odds that a 
student will complete a bachelor’s 
degree. 

Presenter
Presentation Notes
Let’s take a look at a couple of these student opinions, some of which you may have even heard from some of your students. 

First, a student may have the opinion that it is better to take easier classes in high school so that they can earn a better grade.
But research has shown that one of the best predictors of college success is taking rigorous HS courses. This is particularly true in mathematics
Similarly, a study by Adelman found that completing a math course beyond Algebra II in HS more than doubled the chances that a student would complete their bachelor’s degree



Potential Student Misconceptions 

Student Opinion 
• The classes I take during my 

senior year of high school don’t 
matter since I have already 
taken my entrance exams and 
have been admitted to college.  

Reality 
• The classes a student takes 

during their senior year of high 
school may determine the 
classes they are able to take in 
college and are also necessary 
for preparing them for college-
level classes. (Bueschel, 2004). 

Presenter
Presentation Notes
Another common student opinion is that the classes one takes during their senior year really don’t matter. A student may think that they have already taken their entrance exams (ACT/SAT) and in some cases have been admitted to their college of choice. So they may think that since everything is already set up for their future college work, they don’t need to worry about senior year.
In actuality, however, the classes they take during senior year may be used to determine the courses they are able to take in college. And we know that the classes that they take during senior year can really help to prepare them for college-level classes.



Purpose of the Study 

• Investigate high school preparedness and placement 
into college mathematics courses. 
1. Do students who complete math during their senior year 

of high school score higher on the UW System math 
placement test than students who do not take math 
their senior year of high school? 

2. If there is an observed difference in average math 
placement test scores for these two groups, does the 
difference in scores result in different placement levels? 

3. Do math skills regress for students who did not take 
math during their senior year of high school? 

 

Presenter
Presentation Notes
Based on all of this background, we really wanted to take a look at college preparedness in math within UW system.
Here are the three specific questions we were hoping to answer:



UW System Math Placement Test 

• 85 items 
– 75 scored, 10 pilot 

• Three sections: 
– Basic Math Skills (MBSC) 
– Algebra (ALG) 
– Trigonometry (TRG) 

• Scores range from 150-850 
• Highly reliable 

– Reliabilities for the three sections range from .85 to 
.90s 

 

Presenter
Presentation Notes
Before we can look at each of these questions, first I want to provide a little background on the math placement test and on the data that were used for this investigation
After a student has been admitted to school in the UW system, they are invited to take placement tests. Most incoming freshmen take the math placement test, which is used to determine which math class they should enroll in to start their college career
The MPT consists of 85 items; 75 of which count towards a student’s score and 10 of which are items we are piloting or testing out
There are three sections on the MPT: basic math skills, algebra, and trigonometry. For each of these three sections, a student receives a score ranging from 150-850 and a combination of scores on the three sections is used to place students in math courses ranging from developmental level math through calculus on most UW campuses
The MPT is highly reliable  with reliabilities ranging from .80 to .90 for each of the three sections—which is exactly what you would want for a high stakes standardized test.



Math Background Survey 

• Did you take math during your junior year of high 
school? 

• Did you take math during your senior year of high 
school? 

• Did you take AP Statistics during your senior year? 
• Identify which math courses you took during 

junior and senior year. 

Presenter
Presentation Notes
In addition, we also ask students to complete a math background survey which asks…



Background Survey: Course Options  
• Core plus 
• College Prep Math (CPM) 
• Integrated Math 
• Pre-algebra, general mathematics, or business mathematics 
• Algebra I (first year algebra) 
• Geometry 
• Transition to College Math 
• Algebra II or Advanced Algebra with Trigonometry 
• Trigonometry 
• Precalculus or mathematical analysis 
• Calculus or AP Calculus 
• Other mathematics 

Presenter
Presentation Notes
This is a list of course options from which a student can identify the classes they took during both their junior and senior years of HS
We’ve tried to capture the main categories or math curricula



Data 

• Three years of data 
• Only students who 

– were 17 to 19.5 years old when they took their 
placement test and 

– completed the math background survey 

• Resulting sample size = 49,347 

Presenter
Presentation Notes
For this study we looked at three years worth of data
Only students who were age 17-19.5 when they took their placement test and who also completed the math background survey were included.
The decision to restrict the age to 17-19.5 year olds was made largely because the math background survey does not ask students to report how many years it has been since they have completed a math course. For students who have been out of high school for a while, there was no way of knowing if they had taken a math course in the interim. So we wanted to target the students that we were confident had just recently finished high school.
Not everyone completes the math background survey—this was the primary reason why someone was not included in the dataset.
Resulting sample size was just under 50,000 students—the majority of which did complete math during their senior year (7,377 did not complete senior year math,
41,970 did complete senior year math)




Research Question #1 

• Do students who complete math during their senior 
year of high school score higher on the UW System 
math placement test than students who do not take 
math their senior year of high school? 

Presenter
Presentation Notes
Let’s take a look at each of the questions and what we found.



Average Placement Test Scores 
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Presentation Notes
Students who stopped taking math after their junior year appear on the left hand side in the blue column and students who took math during their senior year appear in the right in the red column. The bars represent the average score on the each of the three sections of the math placement test.

What we see is that students who took senior year math scored, on average, approximately 100 points higher on all three sections of the math placement test compared to students who did not take senior year math. The results for all three sections are statistically significant p<.001



Research Question #2 

• If there is an observed difference in average 
math placement test scores for these two 
groups, does the difference in scores result in 
different placement levels? 
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Presentation Notes
The second question we were interested in is, if there is an observed difference in placement test scores for the two groups, does the difference in scores result in different placement levels? We just saw that there was a difference in placement test scores for these two groups of students, but what the previous graph didn’t tell us was whether or not those two groups of students, on average, placed into different math courses.



Placement at UW Campuses 

• On most UW-System campuses, a combination of 
the three math placement test scores is used to 
place students into an appropriate mathematics 
course.  

• Different cutscores are used across campuses to 
place students  
– This makes it difficult to know if the observed score 

difference results in higher placement levels for 
students who completed math their senior year. 

– First we must convert scores over to a common scale. 

 

Presenter
Presentation Notes
As I mentioned before, on most UW system campuses a combination of the three MPT scores is used to place students into an appropriate math course.
Different campuses use different cutscores on the MPT to determine placement. This is because the mathematics curricula varies from campus to campus.
Because each institution uses its own cutscores and has its own algorithm for placement, it makes it difficult to know if the score difference we say on the first graph results in higher placement levels for students who completed senior year math
In order to investigate if there was a differences in placement, I first converted math placement test scores over to a common scale using the method we use for the EMPT



The EMPT Scale 

• Students’ math placement test scores were 
converted to the scale used for the Early Math 
Placement Tool (EMPT) 
– Students earn a placement level ranging from 1 to 9 
– In general, Levels 1 and 2 indicate placement into 

developmental level math at most UW institutions 
– Level 9 corresponds to calculus placement 

Presenter
Presentation Notes
The EMPT is a partner program that we have available for high schools. It uses retired items from the math placement test. Students complete the EMPT and receive a placement level. For those of you who are familiar with the EMPT, you know that students do not receive a score ranging from 150-850 on the three sections of the test. Instead, they receive a placement level ranging from 1 to 9.
So based on a student’s scores on the three sections of the math test, they are assigned a placement level which ranges from 1 to 9. This same conversion process was used for the students in this dataset.
In general, a  placement level of 1 and 2 corresponds to placement into developmental level math on most UW institutions
Similarly, a placement level of 9 indicates placement into calculus at any UW institution
For scores ranging from 3-8 placement is going to vary campus-to-campus depending on that particular school’s curriculum
By converting MPT scores over to a 1 to 9 placement level, it allows us to compare placement for students who stopped taking math after their Junior year to students who took senior year math, regardless of which UW campus they attended.



Placement Levels 
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This graph shows the percentage of students placing at each of the nine levels. Students who did not take math their senior year are on the left and students who did take math their senior year are on the right. 
The first thing we see is that if we look at levels 1 and 2 for the two groups (shown in dark blue and red) is that a higher percentage of students who did not take math their senior year placed into those levels. Remember that levels 1 and 2 correspond to developmental level math placements.
If we look at the very top level, level 9, we see that many more students who took math their senior year earned a calculus placement when compared to students who did not take math their senior year. 



Question #2: Results 

• Approximately 21% of students who did not take 
math during their senior year placed into a 
developmental level math class. 

• In comparison, only 7.5% of students who took a 
senior year math class placed into a 
developmental math class. 
 



Question #2: Results 

• Approximately 31% of students who took senior 
year math received a calculus placement, 
compared to only 6.8% of students who did not 
take senior year math. 



Research Question #3 

– Do math skills regress for students who do not take math 
during their senior year of high school? 

• A subset of math classes were investigated. 
– Trigonometry, Precalculus, Algebra II 

• Students who took a particular math class their junior year and 
no math their senior year, were compared to students to took 
the same math class during their senior year. 

 

Presenter
Presentation Notes
To address whether students who take the same level of math are equally prepared or if skills regress for students who do not take senior year math a subset of math classes were investigated- Trigonometry, Precalculus, and Algebra II
We compared students who took a particular math class their junior year of HS and did not take math their senior year to students who took the same math class only during their senior year. In other words, we looked at students who took the same final math class only some took that class their junior year and others took it their senior year.
If these two groups of students finished their HS career with the same math class, then if we do not see a difference in placement test scores, this suggests that student’s math skills do not regress.
If instead, we see that students who completed the course during their junior year score lower than students who completed the same course during their senior year, then this could suggest a loss in math skills
Let’s take a look for each of the three classes




Placement Scores by Highest Math 
Course: Trigonometry 
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As we can see here, students who took trigonometry their junior year of HS and no math during their senior year scored lower on all three sections of the MPT than students who took trig during their senior year. These differences are statistically significant.



Results: Trigonometry 

• Students who took Trigonometry their junior year 
of high school and no math their senior year 
scored significantly lower on all three sections of 
the math test when compared to students who 
took Trigonometry during their senior year of high 
school. 
– On average, this difference results in placing .63 

placement levels lower (using the EMPT scale) for 
students who stopped taking math junior year. 

– The largest difference was on the trigonometry section. 

Presenter
Presentation Notes
When we convert the average scores over to the EMPT 1-9 placement levels we found that the students taking trig their junior year/no math senior year are placing over a half a level lower (.63) than students who are completing trig their senior year.
The largest different between these two groups was on the trig section of the test, which seems logical. For students who took trig as seniors, that content is probably most fresh in their minds when they come to take their placement tests.



Placement Scores by Highest Math 
Course: Precalculus 
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Here is the same comparison with students for whom precalculus was the highest math course they completed. We see a very similar pattern as we saw for trigonometry.



Results: Pre-Calculus 

• Students who took Precalculus their junior year of 
high school and no math their senior year scored 
significantly lower on all three sections of the 
math test when compared to students who took 
Precalculus during their senior year of high 
school. 
– On average, this difference results in placing .70 

placement levels lower (using the EMPT scale) for 
students who stopped taking math junior year. 
 

 

Presenter
Presentation Notes
Again, students who took precalculus during their junior year and no senior year math scored significantly lower on all three sections of the MPT than students who took precalculus their junior year.
This difference equates to placing .70 levels lower than students who took precalculus their senior year



Placement Scores by Highest Math 
Course: Algebra II 
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Now let’s take a look at Algebra II. We see a different pattern for Algebra II.
Students who took Algebra II their junior year/no math senior year score slightly lower on math basic skills and algebra, but only the algebra results are statistically significant.
The two groups, on average, score the same on the trigonometry section.



Results: Algebra II 

• Students who took Algebra II their junior year of 
high school and no math their senior year scored 
significantly lower on only the Algebra section of 
the math test when compared to students who 
took Algebra II during their senior year of high 
school. 
– In general, however this did not result in a different 

placement level. 

 

Presenter
Presentation Notes
For these two groups, the only difference was found on the Algebra section of the MPT. However, the average difference in scores did not result in significantly different placement levels for the two groups.
I found this result to be somewhat surprising, but when I went back to the literature on this I found some studies that suggested that skills solidify when you have taken multiple classes with similar content. This could be the case here. Students likely have taken an Algebra I class prior to Algebra II or are even using their algebra skills in other classes, such as science classes. This could be helpful in solidifying skills and may be why we are seeing little difference between students who stopped taking math with Algebra II during their junior year and those who took the same class during their senior year.



The Impact of Academic Rigor 
Course/Year Math Basics Algebra Trigonometry 

Trigonometry/ junior 
year, no senior year math 

485 440 436 

Pre-calculus/junior year, 
no senior year math 

542 485 481 

Algebra II/senior year 433 419 389 

Students who did not complete senior year math, but 
took either Precalculus or Trigonometry during their 
junior year, scored higher on all three sections of the 
MPT than students who took Algebra II course during 
their senior year. 
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Here we are looking at average placement test scores for students who completed trigonometry and precalculus during their junior year and did not take math their senior year (numbers in regular typeface). And average placement test scores for students who completed Algebra II during their senior year (in boldface).
Students who did not complete senior year math, but took either Precalculus or Trigonometry during their junior year, scored higher on all three sections of the MPT than students who took Algebra II course during their senior year.
This result suggests that even though the trigonometry and pre-calculus students did not take a senior year math courses, the rigor from trig and pre-calc still led to higher math placements.
Recall the Adelman (1999) study which found that completing a course beyond Algebra II more than doubled the odds that a student will complete a bachelor’s degree.






Conclusions 

• The results of this study provide evidence in 
support of students taking a senior year math 
class. 

• In general, students who take math during their 
senior year of high school score higher on all 
three sections of the math placement test and 
place into higher level math courses than 
students who did not take math their senior year.  
 

Presenter
Presentation Notes
Students who take senior year math, on average, place two levels higher (using the EMPT scale) than students who did not take senior year math.
Levels does not equal courses!!



Conclusions 

• The effect of not taking a math course during 
one’s senior year varies depending on the specific 
course. 
– While we saw differences between juniors and seniors 

for all three courses shown, the size of the difference 
varied by course. 

 



Thank You! 

ssedivy@wisc.edu 
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