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SURF projects in time
Webspijkeren I: dec 2004 - dec 20006

Webspijkeren |I: sept 2006 - sept 2008

Both projects directed at improving
transfer, lowering dropout, remedial-
education mathematics, investigation
instructional scenario’s

NKBW I: sept 2008 - sept 2009

NKBW Il: sept 2009 - dec 2010
Succeeds Webspijkeren. Broader: more
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IOWO transfer monitor: Satisfaction for different school
subjects.

A comparison for academic years 2007-2008, 2008-2009,
@g_iz)(yf@rgaande jaren behoort wiskunde samen met Engels tot de
vakken waar veel studenten ontevreden over zijn. Het aantal studenten dat
ontevreden is over de aansluiting van wiskunde is in 2009-2010 op het oog
wel afgenomen ten opzichte van vorig jaar, maar de daling is niet significant.

Vergeleken met de cijfers van voorgaande jaren (2005: 23%, 2006: 21 %),
kunnen we over de afgelopen vijf jaar wel spreken van een dalende trend.
Over vijf jaar is de ontevredenheid gestaag van 23% naar 17% afgenomen.
Omdat de daling dit jaar echter vrij klein en niet significant is, zou er sprake
kunnen zijn van een stabilisatie. Volgende metingen zouden kunnen dit
wijzen of de positieve ontwikkeling toch nog doorzet, maar wellicht met
kleinere stappen.

De mate van ontevredenheid hangt sterk samen met de HOOP-sector waarin
de student een studie volgt. Het meest ontevreden over de aansluiting met
het vak wiskunde is men in de sectoren Economie, Techniek, Natuur en
Gedrag & Maatschappij. Dit zijn tevens de sectoren waar het vak wiskunde
het meest relevant is voor de opleiding. In de sectoren Techniek, Natuur en
Gedrag & Maatschappij is de ontevredenheid over de aansluiting van
wiskunde dit jaar gedaald. In de laatstgenoemde sector is de daling dit jaar
zelfs ook significant. In de sector Economie zijn de meeste studenten
ontevreden over de aansluiting van wiskunde. De mate van ontevredenheid
lijkt in deze sector vrij stabiel.”

"
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IOWO final conclusion

De verbetering van de aansluiting van wiskunde lijkt
zich op landelijk niveau gestaag voort te zetten. De
ontevredenheid is dit jaar echter slechts licht afgenomen, wat
ook zou kunnen duiden op een stabilisatie. Op sectorniveau is
er nog steeds een duidelijk positieve ontwikkeling te zien bij
drie van de vier sectoren waarin wiskunde het meest relevant
Is voor de opleiding, te weten Techniek, Natuur en Gedrag &
Maatschappij. In de sector Economie blijft de mate van
ontevredenheid stabiel.

16 juni 2010 5
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International dimension
Although SURF is national initiative, one

can see two clear international aspects:

.. We follow international developments,
In specific Anglosaxon (USA) education:
‘math wars’, developmental/remedial
education, national testing, placement
testing

.. Dutch higher education is changing fast
regarding internationalisation (first
‘border-universities’), very

|
Iﬂf\l‘f\lﬁl\ﬂlf\lﬂf\l\l Y Ilf\‘lf\lll AR Ny N B IIIF‘I\MI'\I"\J- l-l\
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USA: National testing

?
NewsFlazh S5taff Contact S5ite Index Help |{c|[55-§éqgj

L ]
y Ies NATIONAL CENTER FOR | U.S. Department of Education

EDUCATION STATISTICS Institute of Education Sciences NCES - fhEle
Publications Surveys Tables & School, College, Annual " ' .
2 Products % Programs Data Tools Fiqures Fast Facts % Library Search Reports What's Hew About Us

National Assessment of Educational Progress (NAEP)
NAEP

Publications & Products | Staff

e NAEP Mathematics Assessment
0] The 2011 NAEP mathematics assessment
will be administered to students throughout
NAEP Home the United States between January and
About NAEP March. Results of the assessment will be
released in 2011.

Spotlight on State
Results

Do you have a special

Information for ... . :
interest in the

Results of the 2009 NAEP mathematics

Main NAEP ) mathematics results for
e assessment at grade 12 are now av;nab.'e. your particular state?
+ The Arts T.'_'ie assessment was adm:ms!‘ered in the
winter of 2009 fo a representative sample of
* Civics 48,900 students from 1,670 schools.
> Foreian Lanqua combined 2009 Grade 12 Reading and Spotlight on the Trial Urban District
g Quage  mathematics Report Card. » MORE... Assessment Results
* Geography
* Mathematics Explore the results of the 2009 Trial Urban District
* More Information Assessment (TUDA).

. Mathematics Results

Development of

the Assessment Explore the results of the 2009
* Who Took the mathematics assessment at m How the NAEP Mathematics Assessment
Assessment? grades 4 and 8. Download a copy | Works

- - [P o I IS | —— . |




Surf-project ONBETWIST

USA AP: Advanced C%nllegeﬂnardﬁlﬂ
Placement: . CALCULUS
placement education g

Course Description

Effective Fall 2010

FOR STUDENTS | FOR PARENTS | FOR PROFESSIONALS

(" CotlegeBoara

inspiring minds™

About Us | Store | Help | En Espaiiol [ETEa)

for Students

AP®

About AP
Registering
Preparing
Calendar & Fees
Exam Day
Exam Scores

Exam Security

Home = College Board Tests = AP Subjects = Calculus AB

Calculus AB

Print Full &Article &=

the Course Description.
Requires Adobe Reader (fatest version recommended).

Calculus AB is designed to be taught over a full high school academic year. Itis
possible to spend some time on elementary functions and still cover the Calculus AB
curriculum within a year. However, if students are to be adeguately prepared for the
Calculus AB examination, most of the vear must be devoted to topics in differential
and integral calculus. These topics are the focus of the AP Exam.
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LIGA- ACT

Information for:

+ College Administrators
+ Students with Disabilities
Writing Test Option

Publications

EPAS®
K-12 Educators
Postsecondary Educators

ACT Education Home

America's Most Widely Accepted College
Entrance Exam

The ACT®test assesses high school students” general
educational development and their ability to complete
college-level work.

« The multiple-choice tests cover four skill areas:
English, mathematics, reading, and science.

« The \Writing Test, which is optional, measures sEill in
planning and writing a short essay.

Journalists, see more facts aboutthe ACT.

Information for High Schools

« Reqgistration Materials Order Form (request selected
ACT materials)

e« The ACT High School Report

o Why Should Your School Be an ACT Test Center?

e High School Code Forms for Secondary Schools

NACT

Enter keyword(s) K

Featuring . . .

Gjede Sten

of the Day

ACT Question of the Day is now
available!

More Information

actstudent.org
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|ISA SAT: Scholastic
SATJ Q. ‘ Search Go!

Home Practice Register Scores Aboutthe Tests Store Help

Mathematics Level Z
The Official SAT Question of SAT Subject Test in Mathematics Level 2 Practice e
2 aj?'ﬂ-! L
Practice & Review
» Reading )
b Math Introduction

» Writi . i . .
FEE:‘:E. T Plotting your next steps toward college? The Mathematics Level 2 Subject Test covers the same material as
CHES LSSt the Mathematics Level 1 test — with the addition of trigonometry and elementary functions (precaleculus). If
Answers Imagined you performed well in these courses, taking this test gives you the opportunity to highlight vour ability and

showcase vour achievement.
Start Practicing

Skills Insight™

SAT Subject Test Practice
» English
» History Test Basics
w Math
Mathematics Level 1 Scoring, Timing, Number of Questions Important Notes
Mathematics Level 2

- % om - - e
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elgLuUimn
In Europe: similar inttiatives as in the

Netherlands

home intranet contact English

 ASSOCIATIE

K.U.LEUVEN

Overons ¢ Onderwijs * Onderzoek # Diensten & faciliteiten * Nieuws & agenda

ActiMath: actief remediéren van basiscompetenties wiskunde op maat van de student en
de beoogde opleiding (2010-2012)

Ondanks talrijke inspanningen en vakantiecursussen blijken de gebreken in basisvaardigheden wiskunde een groot struikelblok te zijn voor veel studenten die het hoger
onderwijs aanvatten en geven zo aanleiding tot studievertraging en vroegtijdige uitval.

Om het draagvlak van het project te verbreden wordt bij de start een kick-off-day ingericht die het project moet bekend maken bij alle partners van de associatie zodat opleidingen
die nu niet in het project zitten de kans krijgen om zich alsnog aan te sluiten bij het project.

In een eerste fase van het project ActiMath inventariseren we wat momenteel beschikbaar is op hogescholen, universiteiten, internet en uitgeverijen omtrent het bijwerken van
gebreken in basiskennis wiskunde. en analyseren we wat de belangrijkste hiaten zijn en wat de meest efficiente werkvormen zijn om deze te verhelpen.

Daaropvolgend ontwikkelen we in een community op Toledo een breed inzetbare bijspijkercursus wiskunde voor studenten bestaande uit verschillende modules die naast
theorie (onder de vorm van o.a. webcolleges, een formularium, ...) ook mogelijkheid tot intensieve inoefening en (zelfjevaluatie van bepaalde wiskundige vaardigheden zal
verschaffen.

Deze verschillende modules worden via individuele adaptieve leerpaden op Toledo gekoppeld zodat de remediéring op maat van de student gegarandeerd wordt en
differentiatie mogelijk is afhankelijk van de gevolgde vooropleidingen en de beoogde opleiding van de student.

Het project zoekt actief naar verschillende werkvormen en methodieken waarop ActiMath kan worden aangeboden voor de verschillende doelgroepen (zelfstudie, begeleide
zelfstudie, volledig begeleid...) en test verschillende van deze werkvormen uit.

In eerste instantie wordt het concept uitgewerkt en uitgeprobeerd voor één bepaald studiegebied (deelpakket). Rekening houdend met de ervaringen en bevindingen met dit
deelpakket wordt het volledige pakket uitgewerkt en aangeboden bij de deelnemende opleidingen.
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Developments will continue
OECD Testing project: world-wide

standardized testing of university

@’/ |HIII= I Help/FAQ M'.rCIEt_'D
OECD hshs

Testing .m—

Directorate for Education
Directorate for
Education student and university performance globally: OECD's AHELO IMHE Activities
IMHE Members

v Higher education and adult IMHE Fublications
learning About Statistics Publications & Documents Information by Country IMHE Brochure

= Programme on e
Institutional Management QECD Work: or

in Higher Education [(IMHE] Education - Brochure

» Preschool and school - - - Contact Us
e Testing student and university performance globally: Eita Mian

sociaty 5
* Research and knowledge OECD 8 AHELO ]

management Join IMHE
Back to Send [ Print = «m’
3 OECD home page What is AHELO? | Why now? | Methods
» Department List Participation | Results | Timeline | Financing There is

an OECD
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Example of mastery monitor
Monitor:%?stggwrl th”g% entry
test baaidne maibkss/&aobitios)

3TU test

2005,

WiIA12

topcis
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Components Monitor

1

Mastery of:
Algebraic skills Tos
E-powers & Logs o
Equations 02
1 =
0.9 v 9
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International focus

Algebraische Rekenvaardigheden

Prior math education
ordered by total score
In entry test (right
panel).

Scores on specific
topics deviate strongly:

Mastery
deficiencies has
both
quantitative and
qualitatitive

60% -

55%

50%

45% ~

40% -+

35%

30%

Totaal




ltem 2 Alaebraic skills

oA equals )/f —-X
1‘2 —2x+1
‘ | ,xz —2x+1

X b 1 - —X d X Solution strategy
1-x 2x-1 —2x+1 x-1

(]

Item 2 of Algebraic skills




ltem 3 Algebraic skills

3. —+ equals

85%
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Assessing quality
NKBW VWOl eds dE@rn $dst of high

school

Clusteranalysis: 316 weak. 234 strona
and 312 ‘aver -

/\
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Assessing clusters, In
What ar§@§fﬁsifm&‘ls%ﬁtﬁgr%

students perform as good as strong
students:

9. Bereken de codrdinaten van de top van de grafiek van de functie f(x)= ¥t 43
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Assessing clusters, In
What aré@@ﬁsif\m&&tﬁtﬁérz students

perform as good as weak students:

8. Los de volgende ongelijkheid op: (x — 3)2 (x+1)>0

4.¢%
14. De functie f(x)= +1 is stijgend.
ex +1 7
De grafiek van f is hiernaast afgebeeld.

Bepaal het bereik van f.

19. Gegeven is de functie f(x)=|x—l—2|+|l—x|

Welke van de onderstaande globale grafieken hoort bij de functie f ?

A VAN
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Monitor &

vwo videraationa! satiann
types .
NKBW

tests
2009/201( -
& .
2010/2011"
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Looking at system changes

In Netherlands & Germany
new 0§
Tests

2009/201(.,

S z:z

2010/20117

0.1

0
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Difference A and B levels
NKBW Festim@m akonally
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UM: Strong internationalisation:
Decomposition of 05/09 freshmen with
regard to prior (math) schooling:

The most powerﬁbmﬁ f aca | Eﬁ tsin QM education is
the level of ma i ;\(%hmm Iﬁﬁf@ tUe, we will
distinguish two different levels: basic and advanced. Nearly all European
secondary school systems distinguish two levels of pre-university math
education; focusing on the three systems most relevant for our study, these
levels are A versus B for Dutch secondary education, ‘Grundkurs’ versus
‘Leistungskurs’ for the German speaking high school system, and Math SL
versus Math HL for students having an International Baccalaureate (IB)
diploma;.The binary variable achieved this way is an important predictor of
acadarmigoat i eMeM@Rts of first vear students with regard to prior education.

Summer course Dutch prior education Intemational prior education Total
participation

math basic math advanced math basic math advanced
Participant 44 4.3%) 10( 2.7%) 394 (18.2%) 104 (12.8%) 352
Non-participant 971 (95.7%) 403 (97.3%) 1769 (81.8%) JO8 (87.2%) 3851
Total 1015 413 2163 g12 4403
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Strong heterogeneity with regard
prior knowledge: national entry
test

0.7
0.6

.5
B Dutch, basic math
0.4
0.3 Dutch, advanced math
0.2
International, basic math
a.1
.0
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UM summer courses
Stron% heterogeneity in prilﬂ)rgtihmﬁzi;gltﬁi&g course of considerable size: up to

a workload of approximately hours fordstudents with the most basic forms of prior
math schooling. This size is incomparable with that of most of the existing national
bridging courses, which are quite often scheduled in three days of intensive teaching.

For a bridging course of this size and the strong heterogeneity of students, adaptivity is
crucial. Each student should be able to enter the course at the appropriate level.

To achieve adaptivity, (repeated) diagnostic testing is crucial, and the ability to adapt
learning materials to the individual outcomes of the diagnostic tests.

The size of the bridging course, and the large variation in work load for students
depending on their prior mastery, prevents offering such a bridging course ‘in the gate’
(that is: intra-curricular, during the first few weeks of the regular program), but forces it
to offer ‘before the gate’ (that is: extra-curricular, during the summer the precedes the
start of the regular program).

Since participants of the brid?ing courses are (in large majority) international students,
the bridging course cannot offered at site, but should be offered according the model of
distance e-learning.

Since the period of in which the summer course is offered is also occupied by holidays,
jobs, and practical work, the format of the summer course should be very flexible: the
summer course should be available over a relative long period (June, July, August), with
a maximum of freedom for students to schedule their individual learning around other
activities in that summer.
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r"f‘ ALEKS -- Assessment and Learning, K-12, Higher Education, Automated Tutor, Math - Windows Internet Explorer

@ o A A http:ffvmew, aleks, comf

File  Edit ‘jew Favorites Tools  Help

UM »

() settings=  © Links

— *»
- p=n v i Page - Cf Tools - (gd-

"
E ; O I | It I O n n i 22 |+ | @ M.4.5.T E.R. - Mobilty, Aisse.., | & ALEKS - Assessment and. .. =1
u Y
CAREERS | CONTACT US | SUPPORT | DOWNLOADS

Adaptive
e_
tutorial:
ALEKS

ALEKS®

HOME WHATIS ALEKS? HNEWS COURSE PRODUCTS HIGHER EDUCATION

NEW USER? SIGN UP MNOW

REGISTERED USERS
LOGIN NAME

ASSWORL

Did you forget vour p

ALEKS FOR HIGHER EDUCATION

®BEL

ALEKS is available for a variety of
courses for higher education.
ALEKS profoundly improwves student

retention and grades. Read success

stories.

Instructors

Administrators

TO LEARN

TAKE THE TOUR :-X-

LOGIN | ABOUT US

TTal:]

MORE

WHAT'S NEW
New Chemistry Course

Available
ALEKS Bilingual for Grades
2-11

ALEKS FOR INDEPENDENT USE
o

ALEKS isn't only for class use. You
can use ALEKS as your personal
tutor from wirtually any computer.
Give yourself the ALEKS Advantage
today! Read success stories,

Parents / Students

Homeschoolers

Tutars

SEARCH

INDEPENDENT USE  HOMESCHOOL K-12

ALEKS is available for a variety of
math courses for K-12 Schoaols.
ALEKS dramatically increases
student performance on Math test

scores.

Teachers

Administrators

€ Internet ¥ 100%
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“Ideal” Individual
Bad@ aftir@s- P ath

assessment, a stUdent could be
evaluated at any point on the

knowledge space of topic X.

Student A can have a different
learning path than Student D to
reach point f

Ideally, the learning materials
and teachings methods should
adapt to the knowledge/skills of
each individual student.
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ALEKS learning path

Knowledge State
Can be deSC”bed el L — Prablim Lypes

by

All mastered
items

Outer Fringe
(=Ready to learn
) + Inner
Fringe (=Most
recently learned)

Inner fringe of state K
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Sample of an ALEKS

Vertical line test

For each relation graphed below, state whether it is a function or not.

T at¥ Ty =

-
BY e
1 1
T T
=
[ )
1
T
.
=

4 |II'4__ II| b AT
[T A1 =
i )
Function? O Yes T Mo O Yes T Mo O ves T Mo
+ - Ty ¥
4 T 4 a
L |
T - T T
: | =
x x x
e —— — 5[l —
4 g -2 2 4 i« 2 4 2 2 4
-2'I i 2
4+ i a4 =
E | ol

Function? O Yes T Mo O Yes T Mo O Yes T Mo
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Partial sample of an ALEKS

Reporting £

Report for Gijselaers, Maartje

09/02/2007 Learning v
Lastlogin: 09/02/2007 From host: 84 3013483
Enroll date: 07/01/2007 Hours/week: 3.4 (3.4 from college)
Total Hours: 30 hours 19 minutes (30 hours 19 minutes from college)

College Algebra

) hastery of
MyPie College (170 of 200)

(University of Mazstricht Standard, College Algebra Default)

Exp. & log. gt {15 of 15)

Algebra (46 of 45)
Conigs (12 of 22)
Seq. &proh, (22022
Poby. & rat. et {23 of 37) Systerns of linear equations and matrices #

Systems of linear equations
Consistency and independence of a system of linear equations

Fnct. & graphs (30 of 33)

B Conics: Conic sections _|Seq. &prob. Sequences, series, and probability | Syst. & matrices: Systems of linear equations and matrices
B 2lgebra; Algebra review B Faly. & rat. fnct.; Palynomial and rational functions
_|Fnct. & graphs: Functions and graphs B Exp. & log. fnct.; Expanential and logarithmic functions



learning pie

Taking Actions Business Statistic

Second level

® (AL;DI;ﬁi‘mﬁg olave | Colleh;a:: ;y;: 28)

Advanced (University of Maastricht Standard, Business Statistics Default)

* Fourth level Pt o o1

Inf {0 of 30)
th level N
TS&QC (1 of13)
Prob {3 of 27)
Des (13 0f17)
Math {19 of 19) Dst{Dof17)
B Frob: Probahility B Inf Inferential statistics _ | Des: Descriptive statistics _ | C&R: Correlation and regression
| Dst: Distributions B Rnd: Random variahles B Math: Mathematical readiness W TS0 Time series and quality contral
What Risa can do
Mathematical readiness Solving a linear equation with several occurrences of the variable: Problem type 3

Witing the equation of a line given the slope and the y-intercept

Descriptive statistics Cumulative distributions and ogives
Comparing means without calculation

Box-and-whisker plots
Estimating the standard deviation of grouped data

Probability Combinations
Perrmutations

Random variables Classification of variables and levels of measurement
Corelation and regression Sketching the least-squares regression line
Time series and quality control Trend lines for yearly dats

and many other more elementary concepts.

Ready to Learn

Descriptive statistics Chetwshey's theorem and the empirical rule
IMean, median, and mode: Comparisons
Transforming the mean and standard deviation of data sets

Frobabiiity FPermutations, combinations, and the multiplication principle for counting
Wenn diagrams: Two events

LT T Ta RS U NSt NN SN SN I




O L HMEL @9 glick edit Master text styles
Ready to Learn J
Second level

Descriptive statistics

Prabability

Random varlables

Correlation and regression

Time series and quality control

History

Last assessment

R sted t 06 G200

Requested Asseszment 092004

Initial t QGMATZ004

Chekbgishew's thgorem and thg empirical rule
ea i n mparisons
Transforming the mean and standard deviation of data sets

Pern.wutatﬁguwgitmnleryﬁ IﬁultiDIication principle for counting

Wenn diagramg. Twip ewent
Outcorme®and

Discrete versus continuous variables

Linear relationship and the sample correlation coefficient
Predictions from the least-sguares regression line
Computing the sample correlation coefficient and the coefficients for the least-sguares regression line

Moving averages

Performance Time to letion (Cument leaming ratel)
readi. goal hours perweek  items learned per hour of use expected hours neceszans to reach the goal expected weeks neceszary to reach the goal
— 7a 17 637 2z
20 +11 % 2+12 %
- 5.0 24 53.1 07

3T +63 % o %

Legend: Assessment (), progress in [earing mode ( 1, still to learn () 1., not aszessed in this domain fHide these assessments)

Learning log

Mathematical readiness

Descriptive statistics

®  Writing & ratio as a percentage 10 days ago
® Summation of indexed data 10 days ago
® Histograms for grouped data 4 days ago
®  Erequency polygons for grouped data 4 days ago
®  Interpreting relative frequency histograms 4 days ago
P Cumulative distributions and odives 4 days ago
> Comparing means without calculation 4 days ago
> Box-and-whisker plots 4 days ago
®  Mean, median, and mode: Computations 4 days ago
®  Weighted mean: Tabular data 4 days ago
® Estimating the mean of grouped data 4 days ago
® Percentiles 4 days ago
®  Population standard deviation 4 days ago
®  Sample standard deviation today

> Estimating the standard deviation of grouped data today
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A =Y iy - & X
Q- O |£| |§| | o
AOW o T -~
5 = 4
Beload Print No tisg Exit

Course Admin ° Thlrd Ievel Reporting
: Qmy- S 3004 | Busjness Statistics (Dr. Tempelaar)
o Fou rlfh T@V@ Its for Yudhiana, Risa
° Flfth |eve| Dowinload Excel Spreadsheet
- Yudhiana, Risa | CES Stats Quiz 2
Reporting Date submitted: 06/25/2004 Score: S0%
{:

College Admin

- - Question Result
1. Solving a linear equation: Problem type 1 Correct
2. Salving a linear equation with several occurrences of the variable: Problem type 1 Correct
3. Salving a linear equation with several occurrences of the variable: Problem type 3 Correct
Advanced 4 Y-intercept of aline Correct
5. X and Y intercepts of a line given the equation in standard form Correct
6. Writing the equation of a line given the slope and the y-intercept Correct
7. Graphing a line given the x and vy intercepts Correct
8. Graphing a line given the equation in slope-intercept form Correct
9. Graphing the line through a given point with a given slope Correct
10 Summation of indexed data Correct
11 Histograms for grouped data Correct
12, Interprating relative frequency histograms Wrong answier
13 Comparing means without calculation Correct
14. Comparing standard dewiations without calculation Wrong answier
15 Bowand-whisker plots Correct
16 Mean, median, and mode Computations Correct
17, Estimating the mean of grouped data Correct
18. Estimating the standard deviation of grouped data Wrong answier
19. Mean, median, and mode: Comparisons Wrong answier
20. Transforming the mean and standard deviation of data sets Wirong answier
21 Combinations Mot answered
22. Permutations Mot answered
23, Permutations, combinations, and the multiplication principle for counting Mot answered
24, Counting probability. With replacement Mot answered
25, Counting probability. Without replacement Mot answered
26. Venn diagrams: Three events Wrong answer

27. Wenn diagrams: Word problems Wrong answer
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Question

X and Y intercepts of a line given the equation in standard form
Find both the x-intercept and the y-intercept of the line given by the equation

lLlx+26y+2.1=0

Found your answers to at least two decimal places.

w-intercept: |:|
y-intercept: ﬂ
Clear Undo

Hext => Explain
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Exit Calculator Print Help

faYataYa) e\
COUUIIU I vVe
X and Y intercepts of a line given the equation in standard form
. . |
Find both the x-intercept and the y-intercept of the line given-!;.fm{thiljre Ve
L1x+26y+5.1=0. * Fourth level

Found your answers to at least two decimal places. P Fl.ﬂ h Ievel

The x-intercept of a line is found by setting ¥ to O inthe eguation of the line and salving for x:

l.lx+26-0+5.1 0
Llx+31 =20

—a.1

11

—4.5363...

X =

X

Sothe x-interceptis —4.6363... = —4.64 .
The w-interceptis found by setting x to O in the equation and solving for v

1.1 -0+26v+51 =0 o]
26v+51 = 0 +]
—5.1 “

y =

2.8 -3-6:\4\4246315
¥]

y = —19615.. \

So the y-interceptis —1.89615... &= —1.96 . The line and its two intersections with the coordinate axes are graphed in Figure 1

Figure 1

Thus, the answer is

sw-intercept —4.64
y-intercept. —1.9€
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Comparing standard deviations without calculation

Four symmetrical distributions, labeled (&), (b)), (c), and {d), are represented below by their histograms. Without performing any
calculations, order the respective standard deviations c..0, 0, and o, of the distributions.

() ()

[ 1] [ | (1 [] [ 1 []

1 2 3 4 5 6 7 8 9 10111213 14 1 2 3 4 5 6 7 8 9 10111213 14
(c) (d)
1 2 3 4 5 6 7 08 9 10111213 14 1 2 3 4 5 6 7 08 9 10111213 14

Formulate your response by entering the appropriate four subscripts inthe box below.

o1 | | B

Clear Lindo




ALEKS: Explanation
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The standard deviation of a distribution is a measure of the "spread” of the distribution. All other things being equal, the farther that the measurements tend to lie from the
mean, the greater the standard deviation of the distribution‘Bec gﬁﬂmn!évérls problem are symmetrical, their means are easily located by inspection. The means
s

are at the centers of the distributions: M, =€, M, =6, M, =

Quick Note

To compare the standard deviations of the distributions in this p@blef@ tgg:l@xmm!@yﬁi "sliding" the histograms to the left or right until the means of  |why doesrt the
the distributions are equal Such sliding s equivalent to adding a constant o 2ac asreme f the distribution With such sliding, the "spread” of the i‘:::ae'd;tee‘:'::';n
distribution does not change, and thus the standard dewviation does not cha 226 le, we gan slide the histograms until each distribution has a mean of ;Hdinggo

7 without changing the standard deviation of the distributions. Figure® dismfﬁhijnévejterthe sliding. {lgnore the shading and the arrows in this Tell e more...

figure for the moment.)

(a) (b)

N I I I [1 [T [1 [

1.2 3 4 5 6 7 8 8910111213 14 1 304 5 B 7 8 9 101112 13 14

(c {e)]

I_I_IEHElI_I_I [1E = [ 1]
1 2 3 4 5 B 7 8 9 10111213 14 12 3 4 5 B 7 8 910111213 14

Figure 1

Mowi that the histograms have been adjusted so that they have the same center, wie can easily compare the standard deviations of the distributions. Consider histograms {d)
and (c) in Figure 1. Mote that (c) is obtained from {d) by moving the shaded squares on top of 5 and 9 outward -- away from the mean -- by one unit. In other words, {c)is

obtained from (d) by replacing the two measurements 3 and 2 with measurements that lie farther from the mean. Thus, the standard deviation of (<) must be greater than the
standard deviation of {d):

C,< 0_

Simnilarly, (a) is obtained from (c) by moving sguares ontop of G and B in (¢) outward by one unit (to 3 and 2, respectively). This means that the standard deviation of (a) must
be greater than the standard deviation of {c):

[

Comparing (a) and (b), we use a similar argument to get
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Effecten van participatie in zomercursus en wiskunde
vooropleiding op slaagkans QM1
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Design of efficacy study

Quasi-experimental setup for the effect analysis, due to voluntary
participation (no full experimental design with random assignment of
subjects to experimental and control condition).

Non-equivalent groups: participants and non-participants will in general
differ in backgrounds characteristics.

Post-test only design, so no pre-test available.

Summarizing: design is best characterized as a quasi-experimental design with
non-equivalent groups and post-test only (Shadish et al., 2002). Such a design
embodies the risk of self-selection. In line with recent advices with regard to
finding causal effects in observational studies (see the AERA ‘think tank white
paper’: Schneider, Carnoy, Kilpatrick, Schmidt, & Shavelson, 2007), a broad
range of students’ background factors that may be related to potential self-
selection effects is included to offset the limitations of a quasi-experimental
research design.
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Method: propensity scores

Traditional approaches for effect a ﬁs' ingobservational studies
determine the treatment ef%aélﬁw él le (logistic) regression
model or ANCOVA containing as predictor variables, beyond the
treatment, also covariates that correct the effect for variation that is not
caused by the treatment variable (but is e.g. the outcome of a selection
effect). This approach has its limitations, especially when experimental

and control group strongly deviate with regard to these background
characteristics.

Therefore, the preferred methodological approach corrects the
treatment effect for non-equivalent group composition (Fraas,
2007; Guo & Fraser, 2010; Shadish et al., 2002; Yanovitzky et al., 2005).
Basis of that correction are the propensity scores: the conditional
probabilities that an individual belongs to the experimental group, or to
the control group, given a set of covariates (background characteristics).
Propensity scores are generally estimated with logistic regression
analysis.
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Types of propensity scores

The correction of the treat @ft h@t@ﬂe place in different ways of
data balancing (Guo & Fraser, 2010):

using the propensity scores as covariate,
using the propensity scores as matching variables,
using the propensity scores as stratification variables.

In this study the first and last approaches will be used: given the unequal
size of treatment and control groups, stratification or sub-classification is
regarded as more appropriate than matching.

One background characteristic will not be used in determining the
propensity scores, but will be included into the model as a separate
factor, together with the propensity score: the level of prior math
education. This will allow us to make an explicit comparison of the
treatment effect of successfully participating in the summer course, with
the effect of being educated at advanced math level in high school.
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The covariates:
studentsrhackgrowncfactors

instruments, 42 covariates were asured:

students’ approaches to learning, based on the learning styles
model of Vermunt (ILS)

Metacognitive abilities are measured by the AILl instrument

Academic Motivation Scale (AMS), based upon Ryan and Deci’s
model of intrinsic and extrinsic motivation

subject achievement motivations based on Eccles’ expectancy-
value theory

Amongst these 42 variables, 30 demonstrate statistically
significant differences between participants and non-participants,
always in the direction that participants have more favourable
self-perceptions than non-participants.
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Propensity scores estimated
by logistic regression

In the estimation of the logistic regression for the propensity scores, 6 out of 42
background factors appear to be statistically significant (due to collinearity).
These are (in order of impact):

strongest predictor is (in agreement with the design aims of the summer
course): the indicator variable distinguishing international students from
students with a Dutch prior education

vocational learning orientation,

self-perception of cognitive competence (negative),
metacognitive knowledge,

constructivist learning conception,

amotivation (negative).

In agreement to procedures advised in the literature, propensity scores are
estimated on the basis of the full model, that is all covariates included, both those
being statistically significant and those being non-significant.
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Non-corrected treatment
effect: total effect of
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Propensity as covariate: effect
on QM1 score by hierarchical,

Table 2 Click to edit Master text styles

(Outcomes of effect analvsis of SIQmeEr course, p;arumpatmn on QM!I total store with propensity score as covariate.

SCLUTNUITVEl beta t-value significance
Propensity score * 'hird level 0.072 4116 0.000
Advanced math dummy ° Fourth |evé:|._*1 13978 0.000
Successful participation summer course dummx 124 5.899 0.000

Non-successful participation summer course dLanh level] 086 -5.002 0.000

Table 2 confirms the picture sketched before: participants of the summer
course stand out from non-participants in terms of background
characteristics that have a positive impact on learning. The consequence of
this is that in the corrected calculation of the effect of summer course
participation, part of explanation of academic success by successful summer
course participation is absorbed by the propensity score, as compared to the
non-corrected model. The obvious implication of this is that the contribution
to explained variation by summer course participation becomes smaller, and
the variable is no more the strongest predictor: the indicator variable
distinguishing math prior education at advanced level takes over that
position. However, a substantial effect of successful participation in the

~IIIMAINA A ~Aativrenms it ~1ive~: FlInA WMAFA fTcFAanrnAAavrAl i AA raAaracetAan ~A~Aa~fFfi~iAnEF)
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‘Propensity as covariate: effect
on OM1 passina rate bv

Table 3
Cutcomes of effect analvsis of summer course participation on QM1 passing rate with propensitv score as covariate I

B{(SE) significance  Exp(B)
Propensity score 1.298 (0. 456) 0.004 3.663
Advanced math dummv 0.967(0.091y 0.000 2.629
Successful participation summer course dummy 1.097 (0.181) 0.000 2.996
Non-successful participation summer course dummyv -0.494 (0.149) 0.001 0.610

For the interpretation of the outcomes of the logistic regression, it is especially the
last column of Table 3, which provides the changes in the odds of passing the QM1
course as the result of a unit change in the predictor variables, which deserves
attention. Students’ background characteristics that influence the participation in
the summer course are the strongest determinant of the odds to pass QM1: see the
coefficient of the propensity score. Next come the two indicator variables for math
at advanced level in prior education and successful participation in the summer
course, with the notable detail that predictive power of the summer course
participation dummy exceeds that of the advanced math dummy.
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Propensity as stratification
Mallable..effect.on.LQMl.

subjects on the basis of the propensity scores as stratification variable

Each of these five strm.t aJ coSﬁ@lH@s with propensity scores

of the same magnitude, so that effect analysis within each stratum is
minimally influenced by differences between subjects in their value on the
propensity score, providing a correction for the selection effects that
depend on background characteristics used in the estimation of the
propensity scores.

Repeat the multiple regression analysis described in the last section for
each of the five strata created by distinguishing the five quintiles of the
propensity score. The outcomes of these regression analyses are collected
in Table 4.

Stratification appears to achieve exactly what it is intended for: the
influence of students’ background characteristics, expressed as propensity
score, is statistically insignificant in all five strata, where it had been the
strongest predictor before stratification taking place.
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Quintile

Difference i
tests for
predictors in all five
strata (Guo & Fraser,
2010). Doing these
testata 5%
significance level, we
find3,2,1,0,1
significant differences
in strata 1-5
respectively, so 1.4 on
average in each
stratum. This
compares quite well to
the expected 2.1
significant difference
one expects when
testing at 5% level.

stratifi

Table 4

Outcomes of effect analvsis of summer course participation on QM] total score with propensitv score as

stratification variable.

Stratum 1: propensity score = 0.033 beta t-value significance
Propensitv score 0.062 1.713 0.087
Advanced math dummy 0.365 10.063 0.000
Successful participation summer course dummy 0.061 1.674 0.095
Non-successful participation summer course dummyv 0118 -3.251 0.001
Stratum 2: 0.035 < propensityv score < 0.117

Propensitv score 0.022 0.563 0.573
Advanced math dummyv 0.310 8124 0.000
Successful participation summer course dummy 0.173 4311 0.000
Non-successful participation summer course dummyv -0.020 -1.308 0.191
Stratum 3: 0.117 < propensitv score = 0.166

Propensitv score 0.008 0.201 0841
Advanced math dummyv 0222 3.697 0.000
Successful participation summer course dummy 0127 3237 0.001
Non-successful participation summer course dummy -0.090 -2.313 0.021
Stratum 4: 0.166 = propensitv score = 0.217

Propensitv score 0.041 1.063 0.288
Advanced math dummyv 0.195 4.990 0.000
Successful participation summer course dummy 0.146 3.735 0.000
MNon-successful participation summer course dummy -0.117 -2.996 0.003
Stratum 5: 0.217 < propensityv score

Propensitv score 0.007 0.191 0849
Advanced math dummy 0.268 7.071 0.000
Successful participation summer course dummyv 0210 5485 0.000
MNon-successful participation summer course dummy -0.068 -1.769 0.077
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Stratum 1 different from

Regression outcomes ar ite similar 40 the qutcomgs achieved on the complete
data set, with the fir :Fu']r@trau@ SS tlra/ |a)utcomes. In that first
stratum, the quintile of students with the lowest score for students’ background
characteristics that contribute to participation in the summer course, the positive
effect of successful participation in the summer course is outshined by the negative
effect of failing the summer course. This different position of the first stratum is an
artefact of the way the strata are created: due to the very low propensity scores of
students in this first stratum, that stratum counts by far the fewest number of
participants of the summer course, and amongst those participants, the large
majority drops out of the summer course (amongst the 660 students in this
stratum, there are only 23 participants in the summer course, of which 17 drop
out). The other four strata, each containing many more summer course participants
and especially many more successful participants, all demonstrate the same
patterns as found in the full data set: the largest effect is that of the indicator
variable of prior math education at advanced level, with the treatment effect of
successful participation in the summer course in the second position, having an
effect size of at least 50% of the effect size of advanced math.
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Average treatment
Average treatment effect (@Efi@ @Er: ZCA,-EIEated by averaging the stratum-

specific differences of the mean QM1 scores, equals t = 4.75, which is clearly significant at 5%
or 1% level. Focusing on the four strata with a substantial amount of summer course
participants, so excluding the first stratum form the calculation of the ATE due to the very
small number of participants, the statistical significance even achieves a value of t = 11.27.

Redoing the logistic regression analysis to determine the treatment effect of participation in
the summer course on the passing rate of the QM1 course after stratifying the data set into
five strata based on the quintiles of the distribution of the propensity scores, we achieve
equivalent outcomes. Within each of the strata, the propensity score has no statistically
significant effect anymore on passing rate. And except for the first quintile, where success in
the summer course appears to be insignificant for the QM1 passing rate, the other four strata
demonstrate significant effects of both math prior education at advanced level and successful
participation in the summer course, with the odds-ratio of the last everywhere exceeding the
one of the first. The average treatment effect, ATE, for the success rate equals t = 2.59 when
calculated over all five strata, and up to t = 9.18 when calculated over the four non-sparse
populated strata, so statistically significant at 5% level.
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Conclusions

Effect analysis suggests that this kind of bridging education is very effective: the non-corrected
effect of successful participation in the summer course exceeds the effect of math prior schooling at
advanced level, with basic schooling as reference. The relevant research design of this study is
however that of a quasi-experimental setup with non-equivalent groups, requiring a correction of
the calculated treatment effect for potential selection effects. Correction on the basis of the
propensity score method indicates that indeed part of the non-corrected treatment effect should be
attributed to the circumstance that participants in the summer course possess more favourable
background characteristics for achieving academic success in their study, than students who
choose not to participate in the summer course. At the same time, after correction for the non-
equivalent composition of both groups, a substantial treatment effect remains, in the order of size
of about half the effect size of being educated at advanced math level in high school.

The outcomes of the effect analysis suggest that the chosen format for bridging education, to know
that of an online summer course with a very broad coverage of basic math topics, and learning
controlled by individual, adaptive testing, is a very efficient one to bridge math skills deficiencies.
The average study load of being successful in the summer course is much less than the difference
in study load between high school math education at advanced, versus basic level.
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