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Abstract
In this discusses four different approaches usethglua statistics tutorial of a group of first yeandergraduates
studying computer science related degrees at theeldity of Westminster UK. The four approaches aveach
implemented in an attempt to keep the studentsdstied in the statistics topics delivered. It wasnfl that “Chalk and
Talk” (i.e. board work) was not the best form ofpianting knowledge to the students of the group eterdhined by
student analysing feedback forms and generallyrglmge student behaviour and listening to studemhicents over a
number of years delivering statistics topics. dhbeation of each tutorial was two hours.
The teaching strategies adopted were:

a) Aclass quiz.

b) Group explanation of material to members ofititvidual’s group.

c) Group explanation of material to members ofehtre class.

d) Students teaching at the front of the class.
Each of the methods will now be discussed withréhative merits and defects included for a comparist was found
that each method worked better at the end of eamtiule when the students were more familiar with tihgics
introduced on the module.

Introduction

This part of the paper discusses the teaching rdstthat were used in the session. The rationalehfoosing the
methods came from observations over many yeartasées delivered by the author. It became cleaictréain
characteristics permeated each tutorial, these were

i) who students preferred to sit with
i) students insistence on wanting a break at titeda# the first hour of a two hour tutorial session
iii) noise level increasing later in the coursdstmay be due to the students becoming familiah wiich
other and more comfortable with the tutor. Furthesearch into causes of this are a subject of dutur
research.
ClassQuiz

In order to determine members of each groumthikor nominated four so-called captains and eaplta took it in
turns to choose a member for his/her group. Tordgete which captain started first a coin was tosdauaring the
tutorials it was found that there were at most fgnaups with four members in each group.

Once the groups were determined each groupchptepare two questions for each of the other ggdopose them
as exercises. The questions could be taken fronsl#®s notes or any of the recommended text bobkseomodule.
Both thePosing Team (the team setting the questions) and Altiempting Team (the team answering the questions)
were permitted to use the class notes. The sctwimtye quiz was as follows:

Rules of the Quiz
« If the posing team could solve the particular peabthey were awarded one mark.
* If the team attempting the question could alswestthe problem then the
Attempting Team was awarded one point (the Poseawas still awarded one
point).
« If the team attempting the question could notsahe problem then the Posing
Team was awarded two points and the Attempting Teamoints.
* For a question to be allowed, the posing teantbide able to solve the question
set, this was determined before the quiz begahdwatthor.
Below is an actual set of questions set by a pdaideam with the respective scoring also shown.
Question 1
The weight of a sample of patients being treateewgeasured and found to be:
103, 127, 96, 110, 115, 72, 97, 134.
i) Find the sample mean and standard deviation
i) Find a 95% confidence for the megn

iif) Find a 90% confidence for the megn

iv) Compare the widths of these intervals
v) Do the confidence intervals of ii) and iii) dam the value 1007?
Question 2
The scores for three tests undertaken by a yessudpare presented in the table below:

Test 1Test 2Test 3
(score out of 20)score out of 50)score out of 100)

Lowest score|| 5 12 20
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Highest score| 19 43 75
Lower quartile9 19 35
Upper quartile 15 35 70

Which of the following statements are true?

a) The highest and lowest marks for the year gamrgiined over the three tests
b) There was no change in the year group's perfocenaver the three tests
c) Marks for the year group improved over the thessts.

Convert the results into percentages, and drawaBobxwhisker diagrams on the same scale to contipartests.
Question 3
Using the Normal Distribution solver found at
http://davidmlane.com/hyperstat/z_table.htedlve the following:
The mean mass of 500 male students at a colle§8.6skg and the standard deviation is 6.8kg. Asegntihat the
masses are normally distributed, estimate how nstudents have a mass
a) between 54.5kg and 70.5kg
b) more than 84 kg
Question 4
Derive from first principles the ordinary leastisge coefficients given by:
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it was noticed in this question that the studest®ed heavily on Spiegel [7] to state the requif@tulae which was
permitted by the author for this question.

Question 5

Find the least square line for the following data:

Heightx | 70 | 63| 72| 60| 66/ 70 74 6% 62 67 @5 8

Weighty| 155 150 180 13p 156 168 18 160 132 (459 |1852

Question 6
Prove that

where symbols have their usual meanings. Agairag moticed that the students referred to one ofdkiese text books
to state this result, namely Clarke [3] but thissvamain permitted by the author. It was found th& method of
learning was immensely popular with the studergsilimg a sense of teamwork. The author had taenthat student
enthusiasm during the competitions was within areptable level, as student debates became extremiehated. This
method of learning allowed the author to deterniime level of each team and to get “a feel” for wpatts of the
module the students found difficult as these wheedquestions that tended to be set by the Posimgste

Sample Results

Below are a set of results conducted during anshtttiorial for teams labelled A, B, C and D. TeAnwas the Posing
Team.

Posing Team A Team A Team B Team C Team D
Question 1 0
Question 2 1
Question 3
Question 4
Question 5 1

Question 6 0

Totals 8 1 2 1

NP (PR R[N
H

For the sample results Team A was posing the quesstind thus had the greatest total. Each teamttwog& to pose
guestions and the overall totals were determined.

Group Explanation of material to Membersof theindividuals group

Using this approach the author put the students gnbups and asked members of the group to nomarad¢her
member of the same group to discuss and explats pathe lecture that they had attended duringméek or previous
weeks. This worked well with the members of theugrthat were comfortable reporting back to thegrpeThe author
went round to as many groups as possible duringsélssion to listen to explanations given by indigid of each

group.
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Group explanation of material to member s of the entire class
Using this approach members of a group explainpdrtcular topic to the entire class, the studeiidsnot approach
the front of the class but remained at their desid a “joint” discussion of a particular mathematiopic was given.
This turned out to be extremely fruitful as evee #pparently weaker students were able to maketalmation during
the feedback period.
Students teaching from the front of the class
Using this approach allowed for volunteers to camehe front of the class to deliver/explain pafttlee previous
lecture or lectures of previous weeks to the redwirof the class. This worked well with those sthidehat were
comfortable talking at the front of the class anfl aourse with those students that were sufficiently
competent/knowledgeable with the material deliveénethe lecture. On no occasion was a studentedvid the front of
the class by the author, only students who wamttexine to the front did so. Topics that seemedetpdpular were:

» discussions on the normal distribution.

« discussions on measures of dispersion.

« discussions on measures of central tendency.

« discussions on methods of presenting data.
Topics that were not popular and in which very feMunteers approached the front of the class were:

« discussions on other probability distributions

* discussions on OLS.

+ discussions on skewness.

* discussions on moments.

Encouraging this style of teaching enabled thb@uo determine the level of those students ¢hase to report back
to the group. Of course it also became clear whogiits were the most challenging for the studeagsalready stated,
for the unpopular topics, on some occasions there wo volunteers to report back to the group.

Discussions

Four methods of teaching have been discusstsimrticle. Each method had definite positive ardative aspects.
These will be summarised below.

Class Quiz Positives Negatives |

Attempting Team worked well The Setting Team generally h t
together to solve problems set, all questions set by the most abl
of the group, the less abje
students did not participate.
Knowledge shared by member$tudents occasionally wanted
in both the Setting and Posing'Chalk and Talk” sessions from
Teams. the lecturer especially when (&
new and difficult topic had been
discussed in the previous
lecturer. Thus students thought
more specific learning took placge
during a “Chalk and Talk’
session.

Able to look over all module
notes and thus continually revise

material.

Group explanation of material foPositives Negatives

members of the individual's

group
Reporters demonstrated theiThe more reserved and sh
knowledge and enhanced theistudents did not participate [N
own as well as their colleaguegshis approach and were often leit
knowledge. feeling left out.
Knowledge shared by an abléAn exercise in which the morg
member of the team. able students excel and the legs

able feel intimidated.

Group explanation of materialPositives Negatives

to members of the entire class
Even less able students reportebllore dominant personalities
back to the clas: overwhelmed the less outgoi
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members of the group.
Knowledge shared by manyLess able and shy students felt
members of the tutorial group. | left out.

STUDENTS TEACHING AT THE| POSITIVES NEGATIVES
FRONT OF THE CLASS

Able to determine the exact leveAppropriate to only the outgoing
of an individual member of themembers of the class.

group.

Knowledge shared predominanflyNot many students volunteered [to
by the most able student of theeport back to the class from the
class to his/her peers. front of the class, hence th|s
teaching approach could not pe
used for the entire two hours.

Conclusions
In this article different teaching strategiesiséd during tutorial sessions have been discud3ad to the very nature

of the approaches adopted no one approach wassesatiuused during any particular session. It wantl that in
most cases:

1) Group explanation of material to members ofitttvidual’'s group

2) Group explanation of material to members ofehtre class.
could be combined in a tutorial session and wasddo work well.The Class Quizould be used for the entire two
hours. The method ddtudents teaching from the front of ttlass was generally adopted to implement a difteren
teaching strategy in the tutorial and to break aptine, especially during sessions in which stusleattempted
guestions individually at their desks. Other ajpghes to teaching in tutorials sessions are nomgbminsidered by the
author and is area of considerable research iedheation sector. These techniques include (buexivaustively) the

following:

i) mini-lecture (lasting about fifteen minutes)lfoled by student centered work

i) controlled group discussion in which a diffetestatistical topic written on pieces of paper gtated in a
sealed envelope by the are placed one on each aeshkall group of students on opening the envelope
then discuss the topic on the card.

iii) Buzz groups: a small statistical is given &ch student group, typically to prepare a discustide given
to the entire group on a statistical subject desigph by the author.

iv) Mini debates, this typically consisted of twoogps uniting to oppose two other groups in thertal to
debate which and when statistical tests were apiatepto use e.g. the student t-test versus thenisllor
Distribution.

V) Student presentations, more confident and ahl#ests were asked (if they wanted to of coursejie a

discourse von a particular statistical topic.
Many other teaching styles were used with a varygegree of success, theses included: brainstormimgasking
students to give their comprehension of a particstatistical concept in class feedback sessionusimy formal and
informal teaching styles as discussed in Gibbs Wwas found that the students much preferrechtormal relaxed
teaching atmosphere, class room management hasaljgewious research topic of the author as destrit Pavlika
[5] and the results ascertained further illusttheemethods discussed in that article.
Other interesting teaching strategies can be fauAdhcroft [1], Rogers [6] and Brown [2].
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