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ABSTRACT. One of the main issues that statistical education has to face from the very
early stages is introducing students to statistical thinking. It has often been observed that,
in some service courses in Statistics, students have negative feelings, such as
discouragement and even frustration towards the subject area. Therefore, the challenge for
educators is to address the above issues. One approach is to provide a teaching
environment which, through the use of computer technology, will enrich the students”
learning processes transforming them into “intelligent citizens” who will communicate
efficiently and effectively using Statistics. It has been proven that the provision of effective
feedback and assessment methods can greatly contribute towards this objective. The focus
of this project is on the use of web-based multiple-choice Statistics quizzes to support
students’ learning processes in Statistics. These quizzes have been carefully developed to
incorporate immediate, tailored feedback to address each student’s particular errors and
hence foster their statistical thinking. The use of quiz software can provide a highly
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t in Statistics education that enables
students to engage with the subject and make a smooth transition towards statistical

Web-based multiple-choice statistics quizzes
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Tailored Feedback

Intended Learning Outcomes for
“Intelligent citizens”™

* C. Wild, C. Triggs & M. Pfannkuch (1997) “Assessment on a Budget: Using Traditional Methods
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Model Choice
An exam question in Probability often requires
students to recognise, from a brief description, the
family of probability distributions they should work with,
in order to solve a problem.

Model Choice offers a graded series of scenarios, at
a level appropriate to students’ current learning, that
tests their ability to do this.

This idea started 20 years ago as a tutorial example

on paper. In the early 1990's, it was implemented on
computer as part of the STEPS project.

Example of Model Choice Q
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Testing Statistics
The idea of this project was that the use of real stories and
data sets (see Gal and Garfield, 1997) with novel material is
recommended when teaching Statistics.

Sometimes questions should contain more information than is
necessary, in order to teach students how to be selective.
Questions refer to specific principles of the course and the
questions are constructed based on both the context of the
lab in which the quiz is used and the relevant lectures.

There is a mixture of types of questions in order to assess
both problem solving and knowledge. In creating the different
possible answers, it is useful to take into account frequent
mistakes that students make.

Example of Testing istics Qi i - Feedback

The number of questions a student gets correct in a multiple-choice examination, given
that the student guesses all the answers. The number of times the same student has to
attempt the examination in order to pass it for the first time.

Which of the probability distributions listed below would you use to model these two
random variables? (You might need to select more than one option.)

O Hypergeometric
[ Geometric

0 Exponential

0 Poisson

0 Binomial

Correct 0/0
Correct first time 0/0

[Help]
[Help]
[Help]
[Help]
[Help]

In = series of experiments conducted In South Florida, USA, between 1968 and 1972, some cumlus clouds wers 'sesded with
2 silver lodide smoke to Investigate whether this wouid Increase the resulting rainfall (Technometrics, 1977, 17:161-166).
Researchers identified a total of 52 appropriate clouds; they chose 26 of these clouds t random to be seeded and left the
remaining 26 clouds unsssded. The rainfail (measured in adre-fest) due to sach cloud was recarded.

Bextiot of Unsocded_Clowts, Secded_Clouds

Referring to the boxplot above, with which of the following statements do you 2gres?

© On average, there is more rainfall from 'seeded’ clouds than from ‘unseeded ones.
© The spread (variabllity) of rasults Is simlar for the two groups of clouds.

© Both sets of data might come from symmetric dlstributions.

© There Is no outlier In sither dataset.

© Do not know.

(Chatiamner]
Correct 0/0
Correct first time 0/0

The number of questions a student gets correct in a multiple-choice examination, given
that the student guesses all the answers, The number of times the same student has to
attempt the examination in order to pass it for the first time.

Which of the probability distributions listed below would you use to model these two
random variables? (You might need to select more than one option.)

That's right, a Binomial model is appropriate for the number of questions the student
gets right.
You need to make another selection.

O Hypergeometric
0 Geometric

[0 Exponential

0O Poisson
Binomial /.

Correct 0/0
Correct first time 0/0

[Help]
[Help]
[Help]
[Help]
[Help]

In 2 series of experiments conducted In South Fiorida, USA, between 1968 and 1972, some cumulus clouds were 'seded" with a
silver iodide smoke to investigate whether this would Increase the resulting rainfall (Technometrics, 1977, 17:161-165).
Researchers identifed a total of 52 appropriate clouds; they chose 26 of these clouds at random to be seeded and left the
remaining 26 clouds unseeded. The rainfal (measured in acre-feet) due to ezch cloud was recorde

What does the output above suggest about the effectiveness of this method of cloud 'seeding'?
“That is not correct - the confidence interval contains the value zero.

Tt s very likely that mean rainfall Is between 5 and 560 acre-feet greater In the 'seeded than in the 'unseeded condition. X
© Itis very likely that mean rainfallis between 5 and 560 acre-fest greater in the ‘unseeded" than in the 'sseded condition.
© It is very likely that mean rainfall is between 5 and 560 acre-feet less in the 'unseeded than in the 'seeded’ condition.

© There is no significant difference between the mezn rainfall from clouds in the 'seeded' and 'unseeded conditions.

© Do not know

Correct 0/0
Correct first time 0/0

The number of questions a student gets correct in a multiple-choice examination, given
that the student guesses all the answers, The number of times the same student has to
attempt the examination in order to pass it for the first time.

Which of the probability distributions listed below would you use to model these two
random variables? (You might need to select more than one option.)

That's right, a Binomial model is appropriate for the number of questions the student
gets right.The Poisson model is not appropriate here.
The correct answer is Binomial , Geometric

PoissonX [Help]
Geometric [Help]
Exponential [Help]
Hypergeometric [Help]
Binomial/ [Help]

Correct 0/1
Correct first time 0/1
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Testing Statistics | S1C
Hors > Sy
You can return to the Kome page, try again or look over how you got on and send us some feedback.

Question group: 8 Correct 4/5 Correct first time 3/5 Total time; 1 minutes 2 seconds
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Write any comments here:
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Students’ Experience
The system of Testing Statistics was first piloted
as a means of formative assessment in
2008-2009 for a one-year long, Level 1 Statistics
course for students who wish to enter Honours
Psychology. In 2009-2010 it was further used for
summative assessment after being thoroughly
reviewed and updated.
+Students generally enjoy the quizzes.
*They use the feedback effectively
(e.g. 1 correct answer first time, but 7 correct
altogether).
+Students vary enormously in terms of the
length of time it takes them to complete a quiz
when they use it for formative assessment
(e.g. Multiple Regression, 1:36 to 17:26, with
27:13 as an outlier).
«It is possible to create questions of varied
levels of difficulty (e.g. Multiple Regression, 23%
correct up to 88% correct).
+Students like their individualised summary
page.

Students’ Comments
% The lab quiz is very useful as it tells you
what you got right and what you got wrong so
you know which areas to improve upon.
% The feedback is good and also to be given a
chance to answer the question for a second
time.
“These tests are very good as they give
feedback if an answer is wrong and another
opportunity fo get the correct answer. They
also cover quite a broad area of the lab
material and so it is good revision for exams
and further reports/projects.
% This test was useful as it gave you the
correct answers at the end so you could look
over what you had got wrong and what you
need to work on.
T like the test format. Receiving feedback
on incorrect answers helps you gain the
correct answer and understand where you
went wrong. The explanation at the end is also
useful. A worthwhile test method.
“+Helpful to review topics we have gone over,
and the feedback system for incorrect
answers is helpful
“+Good method as the multiple choice makes
you think twice about your answer and the
wording.
< Awesome

An Open Invitation
Please, visit the sites
www.mathstore.ac.uk/modelchoice
&
www.mathstore.ac.uk/teststat
and provide us with your feedback!
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