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Executive Summary

Maths by Emai(MbE) is a free fortnightly email newsletter produackding 201Ghrough a

partnership between CSIRO Education and the Australian Mathematical Sciences Institute (AMSI),
with funding from the Australian Government Department of Education, Employment and

Workplace Relations (DEEWRThe principal aim of Mbthas beeiiit 0 communi cat e t
mathematics is making a valuable contribution to the community, is relevant, beautiful, interesting
and enjoyable and provides many empl oyment op

This evaluatio study was commissioned provide independent feedback to the editors and
publisher of theMaths by Emai(MbE) initiative to potentially improve the service and to inform
decision making regarding future plans for the sertitdetail, he study wasancerned with

(i) who is using MbE and how it is being uség the extent to which MbE is meeting its stated
aims (iii) the effectiveness of the various components of MbE newsletiterthe delivery
mechanismand, {) possibleimprovements to the newsletter.

The evaluation methodology comprised two voluntary online subscriber surveys and regular written
feedback from the evaluation team on successive issues of the newsletter. Details of survey
guestions were negotiated betwdlea evaluation team and the CSIRO personnel. Written feedback
identified some early concerns with the level of sophistication of early issues and offered
educational, mathematical and layout advice on the various newsletter components.

An initial survey inMay 2010 attracted 586 respondents,-gidhtified as teachers, parents and
students, with interests at upper primary, lower secondary and senior secondary levels of schooling.
Analysis of survey data suggested a high level of satisfaction by responderitsh t he ne ws |
characteristics and significant progress towards achieving the stated aims. The various components
of the newsletters were walktceived, especially the Handa Activity, the Feature Article and the

Brain Teasers. Questions askedafically of teachers provided evidence that the materials were
being successfully used in classrooms at all levels, especially in the target age group. As the survey
was completed after many subscribers had seen only a few issues, the data wereaggarded
providing formative feedback to the publishers

The second survey in October/November 2010 repeated many of the same questions, although more
detailed information was obtained regarding the perceived effects of the newsletter on subscriber
views, identifed as the principal aim of Maths by Email. The survey attracted 902 responses from
subscribers, with a good spread across categausadevels of school interest and from

teachers, parents and students. Teachers cadmisund half the respondents.

Responses were similar to those in the first survey, and the same high levels of satisfaction with the
newsletter and its various components were reported. As in the initial survey, around 95% of
respondents reported that they would recommend a subscriptiMaths by Emaito others. The

analysis of perceived effects of the newsletter on attitudes towards mathematics suggested that large
proportions of readers reported positive changes in attitudes towards the relevance and beauty of
mathematics, intest in mathematics and careers related to mathematics. Most of the rest of the
respondents already had positive attitudes towards these, suggesting that there is a ceiling effect
involved. Detailed analyses of written responses to open survey questioexpéored the ways in

which teachers use the newsletter and materials successfully with students and colleagues as well as
subscriber advice for further refinements and improvements.

A series of specific recommendations encourage the publishers tathetaiewsletter in its

current format, which appears to be very successful and well received by the overwhelming
majority of subscribers. Advice is also offered regarding publicising the newsletter more widely to
ensure that the good work is taken advantdd®y a wider community of students, teachers and
others.

Centre for Learning, Change and Development, Murdoch University v



Background

Maths by Emai(MbE) is a free fortnightly email newsletter produced througlanership

between CSIRO Education and the Australian Mathematical Sciences Institute (AMSI), with
funding from the Australian Government Department of Education, Employment and Workplace
Relations (DEEWR).

The principal aim of MbE was described intb8IROt ender documents as i nt
communicate that mathematics is making a valuable contribution to the community, is relevant,
beauti ful, interesting and enjoyable and prov

According to the tender documernt$bE newsletterswereexpectedo comprise:
e ashort article about maths (maths in the news, news from the maths world or other content)

¢ a hands=on activity related to maths, using equipment from around the home and/or game
boards and pieces provided in PDF format

e weblinks to mathsrelated online content from other providers/organisations as well as links
to other content from CSIRO and AMSI

e a brainteaser or puzzle

short mat hs o6f act so

e events, competitions or other relevant information (in some issues only)
Thetender documents also noted:

The content will be written for-23 year olds, with extension ideas for
more advanced students provided where appropriate. Based on CSIRO
Educati ondés Sciengeby Emaitve expeat manyof the
subscribers, perhagsmajority of the audience, to be teachers and/or
parents who subscribe on behalf of their students/children and use the
content with them at home or in the classroom.

This report supercedes the earlier draft report in June 2010 that provided earl{ie/édedback,
based on the first six issues of MbE and summarised and interpreted responses to the initial survey
of users.

Evaluation p urpose

Overall, the agreed purpose of this evaluatioo igrovide independent feedback to the editors and
publisherof theMaths by Emai(MbE) initiative to potentially improve the service and to inform
decision making regardyfuture plans for the service.

Specifically, advice iso be provided from the evaluators, based on data gathered from users,
regarding:

e Who isusing MbE and how it is being used
e The extent to which MbE is meeting its stated aims

e The effectiveness of the various components of MbE newsletters

Centre for Learning, Change and Development, Murdoch University 1



e The delivery mechanism
e Possible improvements to the newsletter or the project

e Overall execution of the pyect.

Methodology

As agreed, two different sources of data have been collected to inform the evaluation. The first of
these consists of feedback on successive individual issues from the evaluation team, sent directly to
the Editor. The second source comps responses to an online survey constructed for the purpose.

MbE newsletter responses

Following publication of each issue, the evaluation team has read and responded via email to the
details of the content, from both a mathematical and an educationabpwiew, considered the

format of various elements and offered advice of various kinds intended to inform the editorial team
and to improve the product. Responses to each issue have been generated within two weeks after
the issue publication.

User sureys

The firstonline questionnairevas designed in May to meet the agreed purposes of the evaluation,
as well as to gather information about

e The extent to which the newsletter offerathematics ideas amaaterialspotentially new
andnot readily availald to subscribers

e Coherence between thewsletteiand the relevant school curriculum of theendedd-13
yearold audience

e General appropriateness of the materials to the groups of children in the intended age group
e Selfsufficiency of the activities

Theevaluation team drafted survey items, which were then discussed with CSIRO publishing and
editorial staff by teleconference, to reach an agreed final version. This version was subsequently
discussed by CSIRO staff with the Australian Mathematical Scidnsgtite, so that a consensus
was reached among evaluation staff and the publication partners (CSIRO and AMSI) that the
survey was appropriately targeted on issues of importance. Agreement was also reached on the
details of introductory material for tharsey, ensuring that respondents were adequately informed
of the nature of the survey and their participation.

The evaluation team secured for mal ethics app
Human Research Ethics Committee, and ensumddchthnecessary steps were taken to inform

potential respondents of the nature of their participation, to safeguard them from any perceived risks
and to secure informed consent in an acceptable manner, of particular importance as some of the
respondents @re expected to be minors.

The initial survey was administered in May 2010 and an analysis of data used to compile the Initial
Report sent to CSIRO in June 2010.

Following consultation between CSIRO and the evaluation team, small changes were made to the
initial survey to produce the final survey that comprises the main data source for this report. The

Centre for Learning, Change and Development, Murdoch University 2



most significant changes were concerned with capturing better the impressions of respondents to the
various views about mathematics encapsulated in thel steies of Maths by Emaisinceit was

recognised that there was insufficient information captured in the first survey, as it was likely that
many subscribers already held posit@atgtudes towards mathematics.

A copy of the final form of the survey isaluded in Appendix A.

The surveys were made available online at Murdoch Universitylviae doch ds I nstitut
Research and Evaluation Servicasd newsletter subscribers were invited to respond to it through

a brief note in an edition dflaths by Emailin the first survey, there were insufficient responses to

the invitation to respond to the survey in the two weeks immediately following the invitation so it

was agreed that the deadline would be extended for another week, with the request to participate
inserted again into the following edition, and that the publishers would send an email reminder of

the request to participate to all subscribers. The effect of these actions was to generate sufficient
responses by the end of May for the survey to be closed.

A similar process was followed in October/November, precisely mimicking the earlier time lines
and methods of encouraging respondents.

All responses to the survey were anonymous, with a mechanism in place to prevent more than one
response coming from ammye computer, so that it is assumed that each response represents the
views of a single voluntedaths by Emaisubscriber, selidentified. It was anticipated that a

suitably large sample would provide a range of feedback from various audiences likéyrto

the evaluation, althoughwasalso recognised that the sample unavoidably comprised volunteers
and thus could not be regarded as a strict random sample of subscribers.

Although theravere586 respondents to the first survey and 902 respondethis second survey,

only two problems related to accessing the survey online were brought to the attention of the
evaluation team; on investigation, it seemed that these were likely to be idiosyncratic to the
respondent s ¢ o mp utseems unlikedytthatlsurveytresmonses,were o0 t h a't
significantly affected by technical glolems of accessing the survey.

Evaluation team feedback

Feedback from the evaluation team direct to the Editor after each edition drew attention to a number
of issues. Theadatails of these are in the comments sent to the Editor, and have also informed the
design of the survey questions. The following issues have been identified for consideration:

(i)  The choices of themes, activities, web links and other materials have gesenadg to
broaden typical understandings of the place of mathematics in the wider society and its
pervasiveness in human affairs, consistent with the principal aim of the newsletters,
referred to above.

(i)  The extent to which the intended target audienceéudiesnts aged-23 was correctly
identified was of some concern in the early issues, with several opinions expressed that
the expected mathematical level was some distance beyandltstudents in the-93
yearold age group. This issue seems t@bkess concern ifaterissues.

(i)  The choice of web links necessarily entails some risks that students might encounter
inaccessible (or even inappropriate material, in very rare cases); it was agreed that
linking to websites requiring a subscription ought towa&ded, and that, while care
would be exercised, it is inevitable that public web sites might occasiqmafignt
inappropriate material.

Centre for Learning, Change and Development, Murdoch University 3



(iv) The possibility of flagging web links that might have higher mathematical or other
demands on readers was canvasSedie excellent web links of direct relevance and
likely interest to younger readers have been identified, along with others at a higher
level; recent issues have indicatedeadershose that might be more advanced in
nature.

(v) The choices of themes havergrally been sound, reflecting current events (such as
earthquakes) or seasons (such as Easter) well. It has at times been difficult to strike a
balance between engaging the audience with mathematics at a suitable level and yet
dealing with contemporargsues (which may in fact place a much higher demand on
readers)

(vi) The practical activities have been generally clear and well illustrated, seeming to offer
interesting opportunities for young students to engage with maticairdeas in a
practical wayDownloadable materials constructed to support the activities have been
helpful; in generalactivities have not drawn on materials that are not readily accessible
to households, and have carried suitable warnings &bout the safe use of scissors)
for younger readers

(vii) The proximity of theBrain Teaserdo their solutions, and the nature of the solutions
havebeen discusse@oth theBrain Teasersand theDid You Knowsnippets have been
carefullychosen to suit a wide audience.

(viii) Making the mathematics ant$ isignificance explicit, in a relatively short physical
space, for younger readers (or their parents) is sometimes challenging.

Some of these observations have informed the design of the survey questions and were part of the
discussions between CSIRO $tafid the evaluation team. For example, the extent to which home
schooling parents are to be considered and the likely balance between engaging and interesting
younger students versus offering mathematical challenges to stronger and possibly older students
are issues to be explored over 2010, with some advice from the survey likely to be helpful.

The evaluation teans unaware of any issues related to the management and execution of the
project, including issues concerned with the working arrangementsdretive various people and
organisations involved.

Centre for Learning, Change and Development, Murdoch University 4



Survey findings

This section of the report provides the results from the skgser survey (October/November

2010) ofMaths by Emaikubscribers. As for the first surv@éylay 2010)andInterim Evaluation

Report these findings are organized around a series of key analysis questions central to the
evaluation of théMaths by EmaihewsletterReaders should note that vegjard the findings

derived from the first survey as providing relatively early feedback a¥atits by Emajland thus
risking being somewhat subject to a novelty effect for subscribers after only a few issues. Thus, we
view the results derived from thsgcond survey as more credible, based as they are on a more
substantial number of issuesMaths by Emai(on average, for subscribers). Hence this evaluation
report focuses mostly on findings from the second survey, while at the same time making
observabns where relevant or potentially interesting on comparisons or notable changes since the
first. So, most often, we do not report again the first survey data, being mindful that clients already
have them.

Some respondents omitted responding to some gusstitaders should note thatspondents
with missing data have not been excluded from this analysis, so that all data are shown here in their
entirety.

Analysis Question 1: Who responded to this survey?

In all, 902 subscribers tdaths by Emaitespondd to the invitation to complete the second online
survey. Of the 741 subscribers avlinswered the survey questMhat best describes yoa?

majority (52%) are teachers, as shown in Figure 1. Sixteen percent of those who answered this
guestion are student®verall, as shown in Figure 1, the distribution of respondents reporting their
primary roles as teachers, parents, homeschooling pastrdentsand others are quite similar for
the first and second surveys.

60

50 —
40 —
Percent of 30
Respondents
20 —
il I
0 ]
Home-
Teacher Parent schooling Student Other
parent
What best describes you?
Survey 1: May 2010 53 12 7 15 13
B Survey 2: November 2010 52 12 4 16 16

Figure 1.Selfreported primary roles dflaths by Emaisurvey respondents.

Centre for Learning, Change and Development, Murdoch University 5



Subscribers were also askeor Maths by Emajlwhich level of school is most relevant to yés?

shown in Table 1, of the 889 subscribers who responded to this question, a plurality (39%) reported
that upper primary sclob (student ages-22) is the level of schooling most relevant to them.

Lesser, and relatively equal, proportions of respondents reported that early secondary (23%) and
upper secondary (24%) were the levels most relevant to Reaters would also be inésted to

know that the 122 subscribers who cho#eerin answering this question included postgraduate
students, university staff, and many respondents for whom more than one level or multiple levels of
schooling are relevant. The following response typgal: all three levels (I teach remedial as

well as regular)

Overall, as shown in Figure 2, the percentage distribution of respondents according to the level of
schooling most relevant is very consistent across the first and second sanceggso not
inconsistent with the intended audienceNtaths by Email

Table 1. Mathsby Emailsurveyrespondents bievel ofschoolingreported asnostrelevant

Level of School
Upper primary | Early secondary | Upper secondary
Survey (9-12) (12-14) (14-18) Other Total
Survey 1: May| Count 211 134 137 103 585
2010 % 36.1% 22.9% 23.4% 17.6% | 100.0%
Survey 2: Count 346 204 217 122 889
November 2010 o 38.9% 22.9% 24.4% 13.7% | 100.0%

Percent of Respondents

0.0 10.0 20.0 30.0 40.0 50.0

Upper primary (9-12) #
Farly secondary (12-14) #

Upper secondary (14-18)

Other ——‘

Other Upper secondary | Earlysecondary | Upper primary (9-
(14-18) (12-14) 12)
OSurvey 1: May 2010 17.6 234 229 36.1
B Survey 2: November 2010 13.7 24.4 22.9 38.9

Figure 2. Mathsby Emailsurveyrespondents bhevel ofschoolingreported asnostrelevant

Centre for Learning, Change and Development, Murdoch University 6



We further queried survey respondents about where they live. As shown in Table 2 and in Figure 3,
of the 738 respondents who answered this question, as well as indicating whether or not they are a
teacher, a plurality30%) reported living in Victoria, with somewhat smaller proportions in New

South Wales (23%) and Queensland (18%), respectively. Yet smaller proportions live in South
Australia, Western Australia and the Australian Capital Territory. Notably differehétother

states and territories, for Victoria and to a lesser degree for Queensland, teachers appear to
outnumber non teachers as respondents to the current survey and therefore also likely as subscribers
to Maths by Email

Maths by Emaihas also attractiea not insignificant proportion of subscribers from overseas. In the
current survey 40 oversesgbscribers respondedcluding 16 from the USA, 7 from New

Zealand, 6 from the UK, 2 from Mexico, and 1 from each of Austria, Denmark, the Netherlands,
China South Africa, Thailand, Italy, Fiji and India.

Table 2. Distribution ofMaths by Emaitespondents by home state/territory and whether a teacher.

Where do you live?
Survey 2
ACT NSW NT QLD SA TAS VIC WA Other Totals
Count 12 91 3 85 26 19 164 27 19 446
Teachers % 2.7% 20.4% 0.7% 19.1% 5.8% 4.3% 36.8% 6.1% 4.3% | 100.0%
0,
T/Ootciafl 1.6% 12.3% 0.4% 11.5% 3.5% 2.6% 22.2% 3.7% 2.6% 60.4%
Count 25 76 2 44 31 15 57 21 21 292
Non % 8.6% | 26.0% | 0.7% 15.1% 10.6% | 5.1% 195% | 7.2% | 7.2% | 100.0%
teachers
0,
'I'/f)t(gl 3.4% 10.3% | 0.3% 6.0% 4.2% 2.0% 7.7% 2.8% | 2.8% | 39.6%
Count 37 167 5 129 57 34 221 48 40 738
Totals
% 5.0% | 22.6% | 0.7% 17.5% 7.7% 46% | 29.9% | 6.5% | 5.4% | 100.0%

As portrayed in Figure 4, the geographic distribution of survey respondents was also contrasted
against the distribution of subscriberdMaths by Emaibs at November, 2010. As shown in the

figure, the proportion of respondents to tuerent survey were essentially consistent with the
proportions of subscribers in each state and territory as well as overseeas, with two exceptions.
Survey respondents from Victoria and New South Wales@mesent their respective proportions

in the sibscribership oMaths by Emailpoth by 6%.Thus, readers of this report should take note
that Victoria and New Sout h Wal-repseseatedifis cr i ber s
comparison to their respective proportions in the subscriber base) indimg$ reported for this

second survey-owever, we can also be confident that the views of all subscriber groups,

according to the region in which they live, are represented in the current survey findings.

Centre for Learning, Change and Development, Murdoch University 7



Percent of Respondents

0.0 5.0 10.0 15.0 20.0 25.0 30.0 35.0 40.0

ACT |
NSW
NT
QLb
Where do you live? SA |

TAS |

VIC
WA
Other :
Other WA vIC TAS SA QLD NT NSW ACT
B Teachers 4.3 6.1 36.8 4.3 5.8 19.1 0.7 20.4 2.7
Nonteachers 7.2 7.2 19.5 5.1 10.6 15.1 0.7 26.0 8.6

Figure 3. Geographic Distribution dfathsby Emailsurvey respondents for teachers
and non teachers

ACT

NSW

Victoria

Queensland

. Subscribers
Tasmania

W Survey respondents
South Australia
Northern Territory

Western Australia

Overseas

MNot specified

Figure 4. Geographic Distribution dlaths by EmaiSubscribers as at November 11 2010,
versus Respondents to the November Survey
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Analysis Question 2: How much time do subscribers spend reading Maths by
Email?

As shown in Table 3, 886 subscribers provided responses regarding how long they typically spend
readingMaths by Emajlas well as indicating the level of schooling most relevant to them. The
current survey results detailed in Table 3] @ortrayed in Figure 5, show a consistent message: the
majority of Maths by Emaikubscriberd@ ranging from 54% to 65% across the levels of

schooling typically spend between 5 and 15 minutes reading the newsletter. Smaller proportions
spend 5 minutes dess (23%), or between 15 minutes and one hour (16%). These proportions are
generally consistent with the findings for the first survey, reported imteem Evaluation Report.

Table 3. Level of school most relevant to subscribers by time spent reltititgs by Email

Time spent reading Maths by Email
5minsor | 5to 15 | 15 minsto | more than
Survey Number less mins an hour an hour | other Total
Survey 2:  Upper primary (9-12) 77 201 61 0 5 344
November
2010 Early secondary (12-14) 50 110 38 2 3 203
Upper secondary (14-18) 41 140 31 2 3 217
Other 38 67 12 2 3 122
Total 206 518 142 6 14 886

Percent of Respondents

o] 10 20 30 40 50 60 70

I
57
Upper primary (9-12}) b
Early secondary (12-14) F 60
5 I
Upper secondary (14-18) 63 mins eriess
H5to 15 mins

Other F 52 W15 minsto an hour

| B morethan an hour

Upper primary (9-12) ﬁ 58 other
Early secondary (12-14}) F 54

Upper secondary (14-18) H 65
Other H 8

Figure 5. Time spent readinlylaths by Emaiby level of schooling most relevant for respondents.

Survey 1: May 2010

Survey 2: November 2010

Centre for Learning, Change and Development, Murdoch University 9



Analysis Question 3: How do respondents perceive the accessibility of Maths by

Email for themselves, personally?

To assess the accessibilityMaths by Emaifor its readership, survey respondents were asked to
address questions about taeiliarity of the maths language used in the newsletter as well as the
degree to which the mathematical ideas contained in the newslettannvdernstandable.

As shown in Tale 4, 451 out of 883 survey respondents (51%) found the language daths

by Emailto bemostly familiar.Another 279 (32%) found the maths language wselly familiar.

Respondenta/ho reported upper primary smhi to be most relevant to themerethe subscriber
respondents who were most likely to assess the maths langudgéhsmby Emaibs only

sometimes familiapr mostly not familiar About 20% of this group found the languagenetimes

or mostly nofamiliar as compared to 14% of early sedary respondents and 10% of upper
T h 8 acdordsg to levbel oftsdhaolimost f
relevan® about the familiarity of maths language usetaths by Emails further portrayed in

secondary

respondent s.

re

Figure 6 that reinforces tlessessment that across the levels of schooling, a majority of respondents
found the maths languageostly familiar

Tabl

primary school is most important to 66% for whom upper secondary is most relevant. Overall,

e

5

and

Figure 7

t el

a

sindendtahdabilityof naths y
ideas inMaths by EmailThe majority offespondents (54%) assessed the maths ideas contained in
the newsletteasmostly understandabl@his ranged fron#42% of respondents for whom upper

another 34% ratethe maths ideas Maths by Emailsusually understandablégain, the group

for whom upper primary school is most relevant was most likely (14%) to assess the Ma#ssin

by Emailas onlysometimesinderstandable anostly notunderstandable.

Table4. Familiarity of maths language by level of school most relevalatihs by Email

subscribers.

Maths language familiar?

mostly sometimes usually mostly
unfamiliar familiar familiar familiar other Total

Upper Count 29 43 132 133 5 342
primary (9-
12) % 8.5% 12.6% 38.6% 38.9% 1.5% 100.0%
Early Count 14 14 71 102 1 202
secondary
(12-14) % 6.9% 6.9% 35.1% 50.5% 0.5% 100.0%
Upper Count 15 6 47 144 5 217
secondary
(14-18) % 6.9% 2.8% 21.7% 66.4% 2.3% 100.0%

Count 10 6 29 72 5 122
Other

% 8.2% 4.9% 23.8% 59.0% 4.1% 100.0%

Count 68 69 279 451 16 883
Total

% of Total 7.7% 7.8% 31.6% 51.1% 1.8% 100.0%

Centre for Learning, Change and Development, Murdoch University
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Figure 6. Familiarity of Maths by Emailanguage by level of schooling most relevant for
respondents.

Table 5. Understandabilitypf maths ideas by level of school most relevariaghs by Email
subscribers.

Maths ideas understandable?

mostly some-
not times usually mostly other Total
. Count 11 36 145 147 4 347
Upper primary
€= % 3.2% 10.4% 41.8% 42.4% 1.2% 100.0%
Early Count 6 15 68 111 2 204
secondary
(12-14) % 2.9% 7.4% 33.3% 54.4% 1.0% 100.0%
Upper Count 3 7 58 144 5 217
secondary
(14-18) % 1.4% 3.2% 26.7% 66.4% 2.3% 100.0%
Count 3 5 29 81 4 122
Other
% 2.5% 4.1% 23.8% 66.4% 3.3% 100.0%
Count 23 63 300 483 15 890
Total
% of Total 2.6% 7.1% 33.7% 54.3% 1.7% 100.0%

Centre for Learning, Change and Development, Murdoch University
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m Upper primary (3-12) Early secondary (12-14) m Upper secondary (14-18) m Other

66 66

54

42 42

33

27
24

Percentof Respondents

10

mostly not sometimes usually mostly other
undersatndable understandable understandable understandable

Figure 7. Understandability oMaths by Emaildeas by level of schooling most relevant for
respondents.

Analysis Question 4: How do respondent subscribers perceive the Feature Articles
of Maths by Email?

Each issue diaths by Emaitontains a feature article at the beginning of the newsletter. Survey
respondents were asked to appraise the feature article in terms of its newness and interest to them,
personally. Respondents to the syrwesre also asked to indicate how often they read the article.

Survey r espondMaths sy &@mafdatarevaticle are portnaged in Tables 6 and 7,
and Figures 8 and 9. Importantly, the great majority of the 832 respondents who answered the
guestion relating to how often they read the feature article reported readssgpity (47%) or
always(35%).

As shown in Table & substantial majoritgf respondent81%)report that the feature article

contains material new to them eithesually(41%)or sometime$40%). As shown in Figure 8, of

those subscribers reading the feature artisleallyor always most judge the article as either
usually(38% to 46%) osometime$32% to 46%) containing material new to them personally,
depending on the lelef schooling most relevant. Generally, respondents for whom upper primary
school is most relevant were more likely to judge the feature article mateustiaty newn

comparison to respondents for whom secondary school is most relevant. Much groptetions

of subscriber respondents, who are also regular readers of the feature article, judged the material to
be newmost of the timeawhile very few judged it to bmostly not new.

Centre for Learning, Change and Development, Murdoch University 12



Table 6. Perceived newness of feature article material by levadtadd most relevant tMaths by

Email subscribers.

Article new?
. mostly most of
Read Feature Article? not sometimes | usually | thetime | other Total
never 0 0 1 0 0 1
somdimes 2 18 13 4 0 37
Upper usually 3 56 67 27 2 155
primary
(9-12) always 1 31 59 29 1 121
other 0 4 0 0 0 4
sub total 6 109 140 60 3 318
never 1 0 2 0 0 3
sometimes 1 14 8 3 0 26
Early usually 0 41 27 12 0 80
secondary
(12-14) always 1 24 39 19 0 83
other 0 1 0 0 0 1
sub total 3 80 76 34 0 193
sometimes 2 6 8 0 1 17
Upper usually 1 52 36 8 0 97
secondary
(14-18) always 3 33 34 19 0 89
sub total 6 91 78 27 1 203
sometimes 1 4 3 2 0 10
usually 2 30 23 4 1 60
Other
always 0 19 21 7 1 48
sub total 3 53 47 13 2 118
Total 18 333 341 134 6 832

Centre for Learning, Change and Development, Murdoch University
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Percent of Respondents

]
=
Q
o]
Q
w
]
B
o

50

mostly not

sometimes

Article New? usually

most of the time

other
most of the .
other . usually sometimes mostly not
time
B Upper primary (9-12) 1 20 46 32 1
Early secondary (12-14) 0 19 40 40 1
Upper secondary (14-18) 0 15 38 46 2
m Other 2 10 41 45 2

Figure 8. The extent to which respondents wdleraysor usuallyread the feature article Maths
by Emailr at e the articlebds material as fAnewo

Percent of Respondents

mostly not

sometimes

Article Interesting? usually

most of the time

other
most of the )
other . usually sometimes mostly not
time
W Upper primary (9-12) 1 39 47 14 0
m Early secondary (12-14) 3 41 45 10 0
Upper secondary (14-18) 1 40 45 15 0
m Other 3 44 35 17 1

Figure 9. The extent to which respondents wdleraysor usuallyread the feature article Maths
by Emailr at e the articleds materi al as fdinter
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Similarly, in Table 7, the majority of the 826 respondents who answereteim reported the

feature article to be interestingually(42%) ormost of the tim€36%). As shown in Figure 9, most
subscribers reading the feature articeiallyor always also judge the article to contain material
interesting to them personallitleer usually(35% to 47%) omost of the timé39% to 44%),

depending on the level of schooling most relevant. A smaller proportion of subscriber respondents,
who are also regular readers of the feature article, judge the material to be intsmstiiges.

Only 1 regular reader of the feature article rated the featurmsity nointeresting.

Table 7. Perceived extent to which the feature article is interesting by level of school most relevant
to Maths by Emaisubscribers.

Article interesting?
Read Feature Article?
mostly most of
not sometimes | usually | the time other Total
never 1 0 0 0 0 1
sometimes 4 19 12 1 0 36
r
Uppe usually 0 31 87 35 0 153
primary
always 0 7 41 71 2 121
(9-12) y
other 0 3 1 0 0 4
sub total 5 60 141 107 2 315
never 2 1 0 0 0 3
sometimes 2 17 5 2 0 26
Early usually 0 13 42 23 2 80
secondary
(12-14) always 0 4 32 44 3 83
other 0 0 1 0 0 1
sub total 4 35 80 69 5 193
sometimes 2 9 5 1 0 17
Upper usually 0 22 45 28 1 96
secondary
(14-18) always 0 5 38 46 0 89
sub total 2 36 88 75 1 202
sometimes 0 5 3 2 0 10
usually 1 15 22 19 1 58
Other
always 0 3 15 28 2 48
sub total 1 23 40 49 3 116
Total 12 154 349 300 11 826

Centre for Learning, Change and Development, Murdoch University 15



Analysis Question 5: How do respondent subscribers perceive the Hands-On
Activities provided in Maths by Email?

Each issue dWaths by Emaiblso contains a hands activity intended for subscribers to try on
their own. Survey respondents were asked to appraise thedraagdsvity in terms of how often
they try it, its newnss and interest to them, as well as the extent to which they typically have the
materials necessary for the activity.

Table 8 shows the frequency with which respondents trivittbs by Emaihandson activity. As

shown in Table 8, a plurality of respontiemdicated trying the hanas activitiessometimes

(46%). A somewhat more modest proportion of survey respondents (27%) report trying the hands
on activity,usually As shown in Figure 10, across the three levels of schooling most relevant to
subscribes, relatively equal proportions of respondents reported tryinilgtles by Emaihands

on activity eitheusuallyor sometimesSpecifically, 72% of respondents most aligned with upper
secondary, 74% aligned with lower secondary and 77% for whom upp&rprschooling is most
relevant reportedsuallyor sometimesrying theMaths by Emaihandson activity, themselves.

Table 8. Perceived extent to whidlaths by Emaihandson activity is tried by subscribers by
level of school most relevant to respontie

) Try hands-on activity?
Level of Schooling Total
most relevant -
never sometimes usually always other
Upper primary (9-12) 32 140 105 15 27 319
Early secondary (12-14) 28 95 48 9 13 193
Upper secondary (14-18) 49 101 45 2 4 201
Other 24 44 30 5 14 117
133 380 228 31 58 830
Total
16.0% 45.8% 27.5% 3.7% 7.0% 100.0%

Respondents to the curent survey were further asked to rddathe by Emaihandson activities

in terms of their newness, the extent to which they had the materials necessary for the activity and
the extent to which they found the activity i
dimensions are given in Table 9.

As detailed in Table 9, among respondents for whom upper primary (67%) or early secondary
(63%) schooling are most relevant, about two thirds viewetdths by Emaihandson activities
as eithemalwaysor usuallynew. Among respondents for whom upperaelary schooling is most
relevant, a slightly smaller 57% rated the haodsctivities aglwaysor usuallynew.

Similarly, among subscribers for whom upper primary (61%) or early secondary (60%) schooling
are most relevant, six in ten respondents reported a@blvaysor usuallyhaving the materials
necessary for th®laths by Emaihandson activities. Among respaents for whom upper

secondary schooling is most relevant, a slightly smaller 55% repavtegtsor usuallyhaving the
materials.

Centre for Learning, Change and Development, Murdoch University 16



Table9Sur vey respondent s06 WatkswsEmaimandsoh activigyxst e n t
new, the degree to which thlagve the materials required for the activity and the extent to
which they find the activity interesting.

Level of Schooling most never sometimes usually always other
relevant Hands-on activity new? (n=825)

Upper primary (912) 1% 30% 43% 24% 2%
Earlysecondary (12.4) 2% 35% 33% 30% 1%
Upper secondary (148) 3% 39% 41% 16% 2%
Other 4% 31% 40% 22% 3%

Have hands-on materials? (n=819)

Upper primary (912) 4% 32% 40% 21% 3%
Early secondary (124) 8% 31% 35% 25% 1%
Upper secondary (148) 7% 36% 38% 17% 3%
Other 5% 25% 41% 19% 9%

Hands-on activity interesting? (n=827)

Upper primary (912) 2% 16% 44% 37% 2%
Early secondary (124) 5% 22% 35% 36% 3%
Upper secondary (148) 5% 30% 39% 25% 0%
Other 7% 18% 43% 27% 5%

On the question of the extent to which subscribers find the fandstivities interesting, a strong
majority (81%) of respondents for whom upper primary school is most relevant rated the activities
asalwaysor usuallyinteresting. Slightly more modestgportions of respondents gave similar

ratings amongst those for whom early secondary is most relevant (71%), and for whom upper
secondary is most relevant (69%).

Across the levels of schooling, only quite small proporiorenging from 1% to 8% of
responént® indicated that the hands activities wer@evernew or interesting, or that thexgver
had the materials required to carry out the activity.

Centre for Learning, Change and Development, Murdoch University 17
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Respondents

20
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sometimes usually

Try hands-on activity?

W Upper primary (9-12) 10 44 33 5 8

Early secondary (12-14) 15 49 25 5 7
® Upper secondary (14-18) 24 50 22 1 2
m Other 21 38 26 4 12

Figure 10. The extent to which respondents try the hamdsctivity inMaths by Emaiby level of
schooling most relevant.

Analysis Question 6: How do respondent subscribers perceive the Brain Teaser
provided in Maths by Email?

Each issue diaths by Emaiblso contains Brain Teaseintended to engage the maths problem
solving of subscribers in a fun way. Table 10 and Figure 11 detail the views of 786 subscriber
respondents with regard to the perceisadability of theBrain TeaserAs shown in the table, a
majority of respondent&® in 10) across each level of schooling perceivedtlagn Teasersas
mostly suitableAnother 3 in 10 survey respondents appraisedthen Teaserasvery suitable.

Table 10. Perceived extent to whidilaths by EmaiBrain Teaseis suitable byevel of school
most relevant to respondents.

Brain Teaser suitable?
Level of Schooling most relevant
Not at all Not usually Mostly Very Total
Upper primary (9-12) 1 37 179 84 301
Early secondary (12-14) 3 16 109 56 184
Upper secondary (14-18) 0 9 117 67 193
Other 2 12 69 25 108
6 74 474 232 786
Total
0.8% 9.4% 60.3% 29.5% 100.0%

Centre for Learning, Change and Development, Murdoch University 18
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Figure 11. The extent to which respondents perceiveMiaghs by EmaiBrain Teasels
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Analysis Question 7: To what extent do subscribers visit the Websites highlighted in
Maths by Email?

Each issue dWaths by Email alsbhias somevebsites featured. Respondents to the current survey

were asked to indicate how often they visit these sites as partidathe byEmail newsletter
experience. As detailed in Figure 12, a plurality of survey resporideatging from 40% to 49%
depending on the level of schooling most reledaintlicated that they visit the featured websites

sometimesSimilar, but generally smaller grortions of subscribers reported visiting the websites

usually(38% to 42%). These proportions were observed with relative consistency across the
groupings reflective of the various levels of schooling addressed. Smaller proportions of
respondents reportlydvisited the websites eitheever(6% to 9%) omlways(4% to 7%). Again,

these proportions patterned with relative consistency across the levels of schooling addressed.

Percent of
Respondents

80.0

60.0

never

sometimes

usually

Websites visited?

always

W Upper primary (9-12)

73

46.4

381

7.0

O Early secondary (12-14)

83

40.4

421

4.9

W Upper secondary (14-18)

8.7

43.6

40.5

6.2

m Other

6.4

49.1

38.2

4.5

Figure 12. The extent to which respondents visit the websites highlightstaths by Emaiby
level of schooling most relevant.
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Analysis Question 8: What components of Maths by Email are most and least liked
by subscribers?

Survey respondents were also asked to indicate the compoméathsf by Emaihewsletters they

like most, as well as the component they like least. As shown in Table 11, of the 789 subscribers
who responded to this question, a plurality (33%) indicated their preference famitigon
activitiesincluded with each newsletter. Thigs particularly so for those respondents who had
indicated being most closely affiliated with upper primary schooling. The newsletter components
second and third most liked werdeaturearticles (30%) andorain teaserg24%),respectively.

Here it is ntable that different from other groups, the component most liked by those affiliated with
upper secondary schooling was fhature article The component least liked by the majority of
survey respondents (63%) wagentsfollowed quite a distance away txebsiteg11%). These
findings are largely consistent with those reported for the first sualtypugh it is also the case

that thefeature articlehave gained in relative popularity since the first survey was conducted in
May, 2010

Table 11. Componats ofMaths by Emaimost and least liked by survey respondents

Level of School
Upper Early Upper
primary (3 | secondary| secondary

Maths by Email 12) (12-14) (14-18) Other Total
Component Component liked the most
Feature article 64 55 73 42 234
Handson activities 134 51 43 32 260
Brain teasers 67 45 52 25 189
Websites 18 18 14 7 57
Events 1 3 1 0 5
Did you know? 15 13 12 4 44

Component liked the least
Feature article 16 10 3 2 31
Handson activities 11 13 25 6 55
Brain teasers 20 16 11 9 56
Websites 32 17 21 11 81
Events 178 100 114 61 453
Did you know? 22 13 7 6 48

Centre for Learning, Change and Development, Murdoch University
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Figure 13. Components oMaths by Emaimost and least liked by survey respondents.

Analysis Question 9: What do Maths by Email subscribers do with the newsletter
after reading it?

Survey respondents were asked to indicate what they do wiliaths by Emaihewsletter after
reading it. As portrayed in Figure 14, the major¥%) said that thegave the emailSmaller, and
relatively equal proportiondelete it dter reading, forward it to other peopler print a hard copy

Figure 14. What subscriberdo with theMaths by Emaihewsletter after reading it.

Centre for Learning, Change and Development, Murdoch University
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For the 101 respondents who indicated that they forward the newsletter to others, the average
number ofothers to whom the newsletter is forwarded is 12. However, the maximum number to
whom the newsletter was forwarded is 40, and the standard deviation is also 12. Given this
variability, a more stable measure of the typical number of people to Maths byEmailis
forwardedmight be thanedian (7.5 people), as the median tends to be less affected by outlying
values in comparison to the mean. Notwithstanding the more appropriate measure of the typical
number of persons to whom the newsletter is forwarthéglyesult would seem to indicate a
somewhat larger readership for the newsletter than indicated simply by the number of subscribers.
Specifically, if the average number to whom the newsletter if forwarded is indeed 7.5, and this is
typically done by abaul3% of subscribers, simple maths would seem to indicate that the
readership oMaths by Emaimay beclose totwice as large as the subscriber base. Of course, this
would also assume that those to whom the newsletter is forwarded, also read the newslette

Analysis Question 10: What email client do subscribers to Maths by Email use?

As portrayed in Figure 15 below, a significant plurality (34%) of theMaths by Email
subscribers who responded to this survey question use Mictstdokto read the newsletter.
Additionally, about 10% of respondents use eadHaifnailandGooglemail. Only 5% (32
respondents) reported reading the online version of the newsletter. Again, these findings are
generally very consistent with those observedtierfirst survey anthterim Evaluation Report.

Lotus Thunderb‘lrd/_iPhone
Apple mail s 2% 0%
3% %‘“ ! Missing

15%

Yahoo mail

Outlook
34%_

I read the online
version

Idon't know
4%

Other
7%
Hotmail
9%

Figure 15. Email clients used by subscribéostheMaths by Emaihewsletter.

Other web-based

client Gmail

6% 10%

Analysis Question 11: How did subscribers find out about Maths by Email?

In all, there were 982 responses to this survey item (respondents could indicate more than one
source of finding out abolaths byEmail). As indicated in Figure 16, a strong plurality of survey
respondents (32%) became subscribeiddths by Emaibs aresult of already subscribing to

Centre for Learning, Change and Development, Murdoch University 22



Science by EmailA more modest proportion becases b s cr i ber s vi a
yet smaller proportions via articles in tHelix or Scientrificmagazines (7%), or through a school
or professional body (7%lfEven smaller proportions discover®thths by Emailia theDouble
Helix Science Clulb%) or via the Australian Mathematical Sciences Institute (4%).

. Australian Other
When joining the .,
. Mathematical /_G%
Double Helix CSIRO web link

SciencesInstitute
Science Club 229,

5% w

Article in the Helix
or Scientriffic __
magazine
7%

School or dt advice from
professional body CSIRO Education

7% 3%
Suggested by
teacher
3%
Suggested by

friend  suggested by
3% colleague
7%

Non-CSIRO web
link
1%

Subscriber to
Science by Email
32%

Figure 16. How subscribersound out about th#aths by Emaihewsletter.

CS

Analysis Question 12: How do respondents assess potential influences for Maths by

Email subscribers?

Survey respondents were asked to indicate Maths by Emaihad influenced their opinions

regarding careers involving maths, the relevance of maths, the beauty of mathsranetést in
maths. As shown in Table 12, of the 759 respondents to the survey question about maths careers,
fully 7 out of 10 (70%) reported positive opinions regarding megleted careerseforetheir

Maths by Emaiexperience.

ROG6 s

However, more than 440 (44%) respondents overall also perceive that their opinions regarding
mathsrelated careers are currently more positive as a resMatifs by Email Another 55%
reported no change in their opinions on matiated careers. As depicted in FiguretWb-thirds
of (the small number oflespondents whose initial opinions regarding careers in maths were
negative experienced a more positive change as a reddditbs by EmailAdditionally, one in
two respondents whose opinions were initially neutrdl4im 10 respondents whose opinions were
initially positive,reported a positive change in their opinion of maths as a agasaéting from
their Maths by Emaiéexperience. Overall, as might be expected, itaghs by Emaikubscribers

held positiveopinons about careers 1in

mat hemat i

cCsS

bef o

influence has been toward more positive or unchanged opinions for essentially all subscribers.

Centre for Learning, Change and Development, Murdoch University
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Table1l2. Subscri ber r es p o n drelated cafeerobpfoMdathscoy Bmajamd mat h

currently.
o Opinion on careers currently
Opinion on maths -related careers
before Maths by Email ] N
more negative not changed more positive Total
Count 1 4 10 15
Y el Qg el 6.7% 26.7% 66.7% 100.0%
careers before
Negative
% within Opinion on 20.0% 1.0% 3.0% 2 0%
careers after
% of Total 0.1% 0.5% 1.3% 2.0%
Count 2 99 113 214
o Uiy Q7ltor @ 0.9% 46.3% 52.8% 100.0%
careers hefore ) ) ) '
Neutral
o vuliiin) O7alitorn @ 40.0% 23.7% 33.6% 28.2%
careers after
% of Total 0.3% 13.0% 14.9% 28.2%
Count 2 315 213 530
% within Opinion on o o o o
e e 0.4% 59.4% 40.2% 100.0%
Positive
% within Opinion on o o o o
o 40.0% 75.4% 63.4% 69.8%
% of Total 0.3% 41.5% 28.1% 69.8%
Count 5 418 336 759
Vo SR QT @ 0.7% 55.1% 44.3% 100.0%
careers bhefore ) ) ) '
Total
O prt —
o T S @) 100.0% 100.0% 100.0% 100.0%
careers after
% of Total 0.7% 55.1% 44.3% 100.0%
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currently.

Similarly, survey respondents were asked to rate the influeridatbs by Emaibn their opinions
regarding theelevanceof maths. In this case, as detailed in Table 13, of 756 respondents to this
survey question, fully 85% reported positiiews regarding the relevance of malieforetheir

Maths by Emaiexperience.

Despite the large proportion of initially positive views, however, more than 5 of 10 (53%)
respondents overall also perceive that their opinions regarding the relevance dfenathe more
positive as a result dflaths by Email Another 46% reported no change in their opinions on the
relevance of maths. As depicted in Figure 18, §&ldout 2 out of 14pf respondents whose initial
opinions regarding the relevance of maths wergative experienced a more positive change as a
result ofMaths by EmailAdditionally, three out of four respondents whose opinions were initially
neutral and 1 of 2 respondents whose opinions were initially positive, experienced more positive
changesesulting from theiMaths by Emaikexperience. Overall, it is not surprising that a

substantial majority ofaths by Emaisubscriber$eld positive opinions about the relevance of

mat hemati cs before subscribing; neverthel ess,
more positive or unchanged opinions for essentially all subscribers. Only 6 out of 756 respondents
to this surey item reported current views about the relevance of maths that were more negative
than before experiencirigaths by Email.
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Table13. Subscri ber respondent sdé opi NathsbyEmaln t he
and currently.

L Opinion on relevance currently
Opinion on relevance of maths
before Maths by Email . .
more negative not changed more positive Total

Count 1 1 12 14
5 vullain Qe @ 7.1% 7.1% 85.7% 100.0%
relevance before ) ' ' '

Negative
% within Opinion on 16.7% 0.3% 3.0% 1.9%
relevance after
% of Total 0.1% 0.1% 1.6% 1.9%
Count 0 23 77 100
% within Opinion on o 0 0 0
e e 0.0% 23.0% 77.0% 100.0%

Neutral
% within Opinion on o o 0 o
AR e 0.0% 6.6% 19.3% 13.2%
% of Total 0.0% 3.0% 10.2% 13.2%
Count 5 327 310 642
0 ULl O/ alioln 0.8% 50.9% 48.3% 100.0%
relevance before ) ) ) '

Positive
0 Uuliitin) QTaliten @ 83.3% 93.2% 77.7% 84.9%
relevance after ' ) ) '
% of Total 0.7% 43.3% 41.0% 84.9%
Count 6 351 399 756
SO O IIIEL el 0.8% 46.4% 52.8% 100.0%
relevance before ) ) ) '

Total
O pt —
/0 Daliatin OTitor o 100.0% 100.0% 100.0% 100.0%
relevance after
% of Total 0.8% 46.4% 52.8% 100.0%

Third in this sequence of questions, survey respondents were asked to rate the infliathe b¥
Email on their opinions regarding theeautyof maths. In this case, as detailed in Table 14, of 754
respondents to this survey question, about 7 in 10 (68%) reported positive views regarding the
beauty of mathbeforetheir Maths by Emaiexperience. Twentgight percent overall reported
initially neutral views about the beauty of mathematics.

Currently, however, about 6 of 10 (59%) respondents overall perceive that their opinions regarding
the beauty of maths are more positive having experieketis by Email Another 40% reported

no change in theopinions on the beauty of maths. As depicted in Figure 19, 87% of respondents
(all but 3 of 21)whose initial opinions regarding the relevance of maths were negative experienced
a more positive change as a resulMaiths by EmailAdditionally, 6 out of10 respondents whose
opinions were initially neutral and a similar proportion of respondents whose opinions were initially
positive experienced positive changes resulting from Maths by Emaiexperience. Overall, as

might be expected, mobtaths by Enail subscriberéield positive opinions about the beauty of
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mathematics before subscribing. Only a small proportion of subscribers initially held negative
views about the beauty of mathematics, and only 2 of 754 respondents experienced a more negative

charg e .
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Tablel14. Subscri ber respondent sd o pMathslyEmajlamcdh t he

currently.
. Opinion on beauty currently
Opinion on beauty of maths
before Maths by Email . .
more negative not changed more positive Total

Count 0 3 21 24
% within Opinion on 0.0% 12.5% 87.5% 100.0%
beauty before ' ' ' '

Negative
% within Opinion on 0.0% 1.0% 4.7% 3.20%
beauty after ’ ' ' ’
% of Total 0.0% 0.4% 2.8% 3.2%
Count 2 85 127 214
% within Opinion on o 0 0 0
beauty before 0.9% 39.7% 59.3% 100.0%

Neutral
% within Opinion on o 0 0 o
beauty after 100.0% 27.9% 28.4% 28.4%
% of Total 0.3% 11.3% 16.8% 28.4%
Count 0 217 299 516
oRleel 0.0% 42.1% 57.9% 100.0%
beauty before ' ' ' '

Positive
% within Opinion on 0.0% 71.1% 66.9% 68.4%
beauty after ' ' ' '
% of Total 0.0% 28.8% 39.7% 68.4%
Count 2 305 447 754
SO O IIIE el 0.3% 40.5% 59.3% 100.0%
beauty before ' ' ' '

Total
O rrt —
GiiCeiionley 100.0% 100.0% 100.0% 100.0%
beauty after
% of Total 0.3% 40.5% 59.3% 100.0%

Last in this sequence of items about the influenddaths by Emajlrespondents were asked to

rate the influence dlaths by Emaibn theirinterestin maths. In this case, as shown in Table 15,

of 760 respondents to this survey question, nearly 9 in 10 (87%) reported positive interest in maths
beforesubscribing taViaths by EmailEleven percentverall reported an initially neutral interest in
mathematics.

Currently, however, about 6 of 10 (61%) respondents report a more positive interest in maths,
having experienceMaths by EmailAnother 4 in 10 (38%) reported no change in their interest in
maths. As depicted in Figure 20, fully 95% of respondg@itdut 1)whose initial opinions

regarding the relevance of maths were negative experienced a more positive change as a result of
Maths by EmailAdditionally, 8 out of 10 respondents whose opisiarere initially neutral and 6

out of 10 respondents whose opinions were initially positive experienced more positive changes
resulting from theiMaths by Emaiexperience. Overall, as might be expected, a strong majority of
Maths by Emaisubscribersield positive interest in mathematics before subscribing. Despite this,
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however, the newsletterods influence has cl ear
maths for the majority of subscribers. Only 5 of 760 respondents to this item reporeadly
more negative intest in maths having experiendgidths by Email.

Tablel15. Subscri ber r espondenMathdby Enmflaadrcerrertly. i n mat h:

Interest in maths before Interest currently

Maths by Email more negative not changed more positive Total
Count 0 1 19 20
S ey e 0.0% 5.0% 95.0% 100.0%
before

Negative
% within Interest o o o 0
ST 0.0% 0.3% 4.1% 2.6%
% of Total 0.0% 0.1% 2.5% 2.6%
Count 1 15 65 81
Vo LD (s 1.2% 18.5% 80.2% 100.0%
before ) ) ) '

Neutral
% within Interest 20.0% 5.29% 14.0% 10.7%
after ' ' ’ ’
% of Total 0.1% 2.0% 8.6% 10.7%
Count 4 274 381 659
Vo T (s 0.6% 41.6% 57.8% 100.0%
before ’ ’ ’ )

Positive
Vo LD (it 80.0% 94.5% 81.9% 86.7%
after ) ’ ’ )
% of Total 0.5% 36.1% 50.1% 86.7%
Count 5 290 465 760
%0 T (it 0.7% 38.2% 61.2% 100.0%
before

Total
.
o T (TS 100.0% 100.0% 100.0% 100.0%
after
% of Total 0.7% 38.2% 61.2% 100.0%

Analysis Question 13: Would subscribers recommend Maths by Email to others?

As an indicator of WNaiths kyEmail, sueey se§pondents weselatkedv i e w
whether they would recommend the newsletter to others. Figure 21 shows the overwhelmingly
positive response to this question by the respond&stshown in the figureglmost 95% of the

901 subscribers responding tiois question on the currestirvey would recommend the newsletter

to others. This waalsothe case for the firgurvey Additionally, this high endorsement for the
newsletter was aerved to be the case across all legékschooling identified as most relevant to
survey respondents.
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Analysis Question 14: For teachers onlyd how often do you use Maths by Email
with others, and to what extent do you find the maths ideas and language
consistent with the school curriculum for 9- to 13-year-olds, challenging and
engaging?

Survey respondents identifying themselves as teachers were asked a further series of questions to
elicit the frequency with which they usdthths by Emaivith others generally, and the activitie

with students in classrooms specifically. In addition, these teachers were also asked about the extent
to which they judged the maths language and ideas represeMaths by Emaibs consistent

with the school curriculum for-3o 13yearolds, as welas challenging and engaging for this age

group.

Teacher uses of Maths by Email

As shown in Table 16, a majority of teachers (51%) reported d&atigs by Emaivith others
sometimesA further 31% of teachers overall reported uswaghs by Emailvith othersusually,
while 6% reported doing sways.As shown in Figure 22, a higher proportion (4 out of 10) of
upper primary teachers reported using the newsletter with atheatly,as compared to only about
3 out of 10 teachers associated with the rolineels of schooling.

Table 16. Extent to which teachers ubtaths by Emailvith others such as students or colleagues.

Level of School
How often do you
Eﬁﬁﬁ?ﬁ by Upper plrizr)nary (o- Early secondary selégr?c?;ry other
others? (12-14) (14-18) Total
Always 12 5 6 4 27
Usually 70 29 31 10 140
Sometimes 83 51 71 23 228
Never 10 7 8 6 31
Other 7 5 4 4 20
Total 182 97 120 47 446
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Figure 22. Extent to whichteachersiseMaths by Emailvith others, such astudents or

colleagues.

Teacher respondents were also asked to describe their use of the newsletter with the survey

questionin what ways do you use Maths by Email with other people?

The 214 responses to this question comprised mostly two major activities, one concerned with

discussion of newsletter material with others, including colleagues, students, friends and family and

the other concerned with dissemination of information byratieans, such as forwarding emails,
using noticeboards, etc. The distribution of thesdh@wvn in Figure 23
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Information
Teachers described a variety of ways in which their subscription wassiaesbarce of
information for others. Typical responses in this category included the following:

Pass on activities or websites they might find interesting.
As part of a newsletter with ideas for teaching.

Share the email.

| forward on to other teachers my stage level.
Photocopy and distribute, scan for use on Smartboard.

Have published the Brain Teaser in the school newsletter to promote an interest in Mathematics in the
broader school community.information

Online gifted student in WebCT environment.

luse some of the 6did you knowbo, mai n section a

Discussion
The most frequent category of response involved personal discussion between the respondent and
others. Typical responses in this category inetuthe following:

| integrate activities into my lessons; | talk to my class about the topic featured in the article; when |
substitute for another teacher, | use the brain teasers to keep the class focussed.

|l 6ve posed t he br airmettds@aestaurass befae! my fami ly on se
In the classroom, as a talking point in the staffroom.

Share some of the ideas at staff meetings.

| often discuss the articles and do the activities with my classes.

We homeschoalo | get a great deal of use out of the information.

Discuss the feature article in the staff room.

Talk to my family and get my children to do brain teasers.

| use the Activities in the classroom. They are fantastic, thankyou.

Newsletter components

While many of the responses did not refer specifically to componeMatims by Emajlbut rather
referred generally to how they have ugedome did choose to refer to particular components.
Responses were classified accordingly, separately from the iciassif above into modes of use.
Figure 24summarises the various references made. In interpreting the figure, note that some
responses referred to more than one component, and so have been counted more than once.
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Figure 24makes clear that various newsletter components were used by teachers, particularly the
Activity, Article and Brainteasers. The diversity of component types seems to support a range of
responses by teachers, and the foilmg section elaborates some of the ways in which materials
have been used with students in particular.

Use of Maths by Email with students

In addition to general use bdfaths by Emailieachers were also asked about their specific use of
the hand-on activities with students in classrooms. gtown in Table 17, a majority of teachers
overall (54%) reportedometimesunningMaths by Emaibctivities with students in classroom
settings.

Table 17. Extent to which teachers ubtaths by EmaiHandsOn Activitiesin their classrooms.

Level of School
How often do you
useMaths by Emaill  ypper primary Early secondary selégrﬁ)g;
activitiesin the ry Other Total
classroom? (9-12) i) (14-18)
Always 2 0 2 0 4
Usually 58 15 17 4 94
Sometimes 79 51 71 25 226
Never 13 15 18 10 56
Other 21 10 5 4 40
Total 173 91 113 43 420
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Overall, another 22% of teachers reporsdallyrunningMaths by Emaibctivities with students
in classrooms. However, as shown in Figure 23, and again unsurprisingly, 3 out of 10 upper
primary teachers reported using the activities with students in classusoisy,as compared to
less than 2 out of 10 teachers associaii¢tul the other levels of schooling.
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0 |- .
Always Usually Sometimes Never Other
W Upper primary (9-12) 1 34 46 8 12
Early secondary (12-14) 0 16 56 16 11

m Upper secondary (14-18) 2 15 63 16 4
W Other 0 9 58 23 9

Figure 25 Extent to whichteachersiseMaths by EmaiHandsOn Activitiesin their classrooms

Teacher respondents were also invited to elaborate on their use of the newsletter with their students,
with the following prompt questiorRlease describe briefly a specific example of your use of Maths
by Email with students, including your impressionka# it went.

This question prompted a wide range of responses, with varying levels of detail provided, so that it
is not always explicit which components of the newsletter were used, the age of the students
concerned, the duration of the example, ands@®s might be expected in a survey of this nature,
some respondents are more expansiga titherssome chose to describe a single example, while
others described a regular and ongoing example. It is clear, however, that there is a range of
responses oall of these dimensions. The entire file of responses will be sent to the publishers; in
this section, a brief summary of respondent impressions are offered, together with a selection of
examples.

The analysis below focuses attention on the reported isipresof teachers on the question of

Ohow it wentao. For the most part, these i mpre
students reacted to their attempts to make use of materials in the newsletter. These are necessarily
selfreports, of coursy ut provi de i mportant data regarding
Maths by Emajlas those same impressions will presumably affect their advice to colleagues about
the newsletter and their own decisions to continue to make use of it.

In reporting esponses from this perspective, it is also clear that a range of student ages, schooling
contexts, levels of teaching and componentglaths by Emaiare involved in the examples chosen
below. For this reason, a more substantial analysis of these dimersiegarded as unnecessary,

Centre for Learning, Change and Development, Murdoch University 35



and is slightly risky in any event, because of wide differences in the amount of information that
respondents have chosen to provide.

Student reactions

Despite the question phrasing, not all respondents in fact gave thessigms of the reactions of
their students to the experiences withths by Emajlwith some responses focussing only on
describing the ways in which they had used the newsletter with their students.. There were 113
responses that did choose to includeedorm of evaluative response, summariseigure 26

| Very positive
M Positive

Mixed

Figure26 St udent s 0 MatlesdbyEomails es t o

It is clear fromFigure 26that the overwhelming majority of the reported impressions were positive,
with a substantial number being very postand only a few being less than enthusiastic (and then
generally for only some students). There is no reason to think that respondents have felt unable to
report negative experiences, although it seems plausible that survey respondents are likely to be
generally positive abou¥aths by EmailRegardless of the reasons, there is strong evidence here
that teachers have found some ofMeths by Emaimaterials of value in their work with students.

To clarify the classification of responses into the tlwaegories shown in the figure, here are some
examples of responses in each category:

Very positive responses
Some responses were especially positive about the classroom experiences with their students, with a
range of ways of reporting these. Here areessemamples.

Activity climb through a hole in a piece of paper. Students were engaged and challenged to think
outside the square, also encouraged good teamwork skills. was a terrific maths lesson, that didn't
require a lot of preparation with resources.

Feaure articles e.g. Complexity Theory (discussion, students use websites, or imaginations, to find
other examples, present, explain and justify them to the class as other eXadigldg successful as

it allowed students to experience important realdiplications of mathematical science. Great to
have kids discussing, asking questions about maghestiming others' justifications of examples of
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complexity theory. this type of investigation lets kids experience the real joy of mathematical
investigaton. A great success.

Tesselltion activity- perfect lesson.t8dents were totally engaged in the adtivand understood the
concept.Thank you.

I am a homeschooling mum (hence | am a teacher) and | discuss many of the topics with my daughter
(10yo). wehave started to make the actywpart of our maths studie¥/e used the logic problems

activity and my daughter loved ith€ explanations were clear and logical and she is how a big fan of
logic problems.

| used the trilateration/ gps activity when nmade 5 class were learning about the parts of a cirdle
used a page from the local street directory as the bdhkis boys in particulardved it. More
recently, | triedthe "thumb war" activity with a grade@ass--- it was NOISY but fun.

| used tle tiling activity from 17 August with a selected group of 5/6 students. The boys in particular
were fully engaged and all students produced some truly beautiful results which are still displayed
around the school.

The use of the brain teaser is wonderKits love it!

We looked at the traffic light web activity. The students really enjoyed the activity and it kept my more
advanced students engaged for a long time.

Positive responses

Most responses reported positive impressions of the experiences withtstiodehe example

chosen. The following examples reflect the rich assortment of ways in which teachers have felt that
different components of the newsletter have been successfully used with a range of students, over a
range of ages and in a range of wlysvoke positive responses.

| used the logic puzzles with a year 8 and a year 9 class. It was successful and | have added them to
my reportoire of teaching activities.

Locusts are a real concern in our area at the moment so it generated interesathatnaticians are
working to solve the problem and not just scientists.

This service is used for my children who homeschool. Some of the activities are used and the children
always get enjoyment out of it as it isn't 'boring' maths

Brain teasers are a faastic plenary activity ad sometimes get sent home for parentsels
I used the making of 3D structures with jubes and tooth picks and ivelareceived by the students

| always take the latest copy to dae share with my student&his works wll as the class is
"resistant"to school, but they don't seeats by Email as school work so they learn to love maths.

| used a weblink to a site which visually represented a trillion dollatadents very impressed with a
visual idea of how much allion really is.

Using tesselating tiles activity went well. They understood how irregular shapes can tesselate, which
they found hard before.

| put the brainteaser in the school newsletter @smpetition for the studentsh& newsletter
competition isa hit and the students love emailing me for hints and showing me all their working out
to get the points.
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Made the imperial pie excellent activity and yummyor my maths extension Yr 1 and 2 class

A brain teaser was given as a ticklish problem lasigueon Fiday and many went away discussing
maths

Mixed responses

For 9 respondents, student reactions were somewhat mixed. Although the impressions were not
wholly negative, they acknowledged the difficulties of reaching and engaging all students with a
particular activity, and theeality for some students to need more help than others, so that responses
were more clearly lukewarm than those reported earlier. The following comprises the entire set of
responses that were classified in this way, repratibeee in their entirety in view of their small
number.

Posting brainteasers on the board for early finishers ... some students successfully work problems out
and some do not even try!

Extension for brighter/more capable studenigainteaser or online atwvity. Usually goes well but
would be better for students to be able to complete with less adult help.

Did the algorithmic test of how to determine if a number was divisible by nine and tried to develop one
for other numbers. Activity was good but my umbrforming Year 10 class were largely
unimpressed.

Did an activity as a challenge task was difficult as my kids are younger but some found it very
interesting

Used the article about how maths has influenced the design of rollercoasters. Uselditeswieat
went with it, but my students were struggling to understand the concept let alone the maths.

| sometimes give the brain teasers to my older students, some of whom enjoy the exercise.

Mostly use the main ar abboutrhathsibhthe commoraydually some udent
interest but often maths becomes too difficult for lower secondary

A number puzzle andetended their mathematical thinking though they needed some guiding
Mainly "did you know tat...." Then ask students tGoogle" a few of the topics, but they rarely do.

Together, these responses reflect a reality known to all teachers that there is no panacea for
attracting and retaining studentsodo interest a
interprding events in classrooms. This is a small number of lukewarm or mixed responses, in a
context in which respondents were free to provide as much evidence as they wished of both positive
and negative responses of students to their work invoMittps by Erail. It seems reasonable to
infer that the reception by students of their
newsletter has been positive.

Teacher subscribeespondents were also asked to appidiaths by Emaifor its alignment with
the maths curriculum, its degree of difficulty (challenge) fai0913-yearolds and the extent to
which it engages or enriches maths fot®13yearolds. As shown in Table 18, 6 in 10 teachers
judgedMaths by Emaiasmoderatelyalignedwith the maths curriculum for-23-yearolds.
Another 26% of teacher respondents judged vteagaligned,and 8% were not able to judge. The
views of these teacher subscribers on the alignmevitdis by Emailvith school curriculum were
relatively consistent across the levels of schooling most relevant for respondents.

Centre for Learning, Change and Development, Murdoch University 38



Table 18. Extent to which teacher subscribers apprida¢hs by Emailanguage and ideas as
consistent with curriculum for-23-yearolds, difficult or challenging for 43-yea-
olds; and enriching or engaging fotl8-yearolds.

Level of School
Alignment with curriculum
Upper
for 9-13 year olds primary Early Upper
secondary | secondary
(9-12) (12-14) (14-18) Other Total

Not Count 11 10 7 3 31
CoEEEnElrE % 6.0% 10.3% 6.0% 6.4% 7.0%
Moderately Count 107 60 67 24 258
COTSEEETET % 60.1% 62.9% 57.3% 53.2% | 59.2%
Very Count 52 22 29 10 113
COTEEEEETEL % 29.0% 22.7% 24.8% 21.3% | 25.7%

Count 8 4 14 9 35
Not able to judge

% 4.9% 4.1% 12.0% 19.1% 8.1%
Challenging ideas and language for 9-13 year olds

Count 11 10 8 5 34
Not difficult

% 6.6% 10.2% 7.0% 12.5% 8.1%

Count 131 71 77 29 308
Moderately difficult

% 72.7% 73.5% 67.0% 60.4% 70.0%

Count 28 11 10 3 52
Very difficult

% 15.3% 11.2% 8.7% 6.3% 11.7%

Count 9 5 20 10 44
Not able to judge

% 5.5% 5.1% 17.4% 20.8% 10.1%
Engaging or enriching for 9-13 year olds
Not Count 2 3 2 2 9
engagingfenriching o, 1.1% 3.1% 1.7% 4.2% 2.0%
Moderately Count 90 56 55 18 219
G M % 49.7% 58.8% 47.0% 375% | 49.7%

Count 79 32 40 17 168
Very
CMERYINEHEIEE 7 44.3% 33.0% 34.2% 37.5% | 38.4%

Count 8 5 20 10 43
Not able to judge

% 4.9% 5.2% 17.1% 20.8% 9.9%
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In terms of challenge, Table 18 also shows th
ideasmoderately difficultUnsurprisingly, a higher proportion of teachers associated with upper
primary schooling (15%) found the language and ideagchallengingas compared to early

secondary (11%) and upper secondary (9%).

Lastly, as shown in Table 18, a plurality of teachers overallMaths by Email moderately
engagingor enriching(50%). Another 38% findMaths by Emailrery engagindor 9- to 13-year

olds. Again, in comparison to eadgcondary (33%) and upper secondary (34%) teachers, a higher
proportion of upper primary teachers (449t9ughtMaths by Email very engagirigr students in

the 913-yearold range.

Analysis Question 15: What advice do subscribers have for changes to Maths by
Email?

Respondents were ask&tlhat changes to the content of Maths by Email would you like to see in
future editions?

Of the 889 survey participants, only 353 responded to this question; 349 gbtbeisied
informative responses. These are summarised in Figure 27 below.

m No change sought

m Level of content

B Components

W Format and frequency

m Other change

Figure 27 Categories of respondents suggested chanddattts by Email

No change
Perhaps surprisingly, in view of the wording of the question, almost a quarter (22%) of respondents
to this question didotin fact propose changes, with typical responses like the following:

ltds all good.
From my perspective, the current format is fine.
| like all the sections. Keep up the good work!!

None, 1 6m very happy with the content current]l.\
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ltés fine as it is; if you put more into it,

It seems reasonable to assume that many of the 536 survey responderfissghwot to answer

this question were also happy with the present newsletter, but did not feel it was necessary to
respond to this question in order to communicate that opinion. By this reasoning, the great majority
(around 70%) of survey respondents hagtsuggested any changesvtaths by Emalil

Level of content

The most frequent topic of responses to the question concerned the level of the material, with 28%
of the respondents to the question referring to this in some way. The figure below shows that
responses regarding the level were into further classified into three groups.

80
60 -
40 -
20 15 13
0 -
Younger students / easier Olderstudents / harder Differentiated

Figure 28 Categories of level of content changes suggested by subscribdagi®by Email

The great majority ofhe 69suggestion$71%)regading the level of conterwere concerned with
catering for younger students and making the content more accessible to a wider range of those
students. Typical responses of this kind were:

More contenthatis instantly usable for Years 4 and 5 primary students.

Short and sharp for ymger kids.

|l 6d | ove some activities for younger students.
Less degree of difficulty for brain teasers and activities.

It would be great to see stuff suited to Joe Blow average in Grade 1.

Some easier activities for middle to lower primary.

Could you please include some simpler stuff which would be interesting and useful for years 5, 6 and
7. Most of the activities are higgthool based.
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Fifteen respondent{d5%)suggested a greater emphasis in the other directions, with typical
responses |l these:

Maybe some more activities set for upper secondary students.

| know it is hard to be all things to all people, but some harder brain teasers would be fun (like AMS
puzzle corner).

Harder or more in depth topics for older students.
More high levemaths.
Features on calculus.

Another thirteen respondents (13%) suggested that explicit attention should be given to a range of
levels. The following are typical of these responses:

Differentiated activities, suitable for different year levels.

Try and hae some activities for a broader age range. E.g. some for primary age and also some for
older students.

Activities for different age groups related to the same concept.
Senior school section and junior school section.

To some extent, of course, respondemeslikely to prefer that the newsletter content is rendered

most appropriate for the student age group with which they are affiliated, so that a range of this kind
is not surprising. On balance, however, it would seem that there is a stronger sentiomgst am
subscribers to cater to the needs of younger rather than older students, although few respondents
gave an impression that they would suggest that the focus be too narrowly restricted.

Components

Respondents who offered advice about changes to partieewsletter components covered a wide
range.Figure 29shows how the 79 responses were spread. (Although some responses referred to
more than one component, each response is represented only once below, with the main features
used to classify a responag referring to a particular component.)

The most frequent component for which changes were suggested iaaititeasey or puzzle,
with most of the 31 respondents suggesting that there be more of these. Typical responses included:

More brain teasergpuzzles and interesting facts.

More teasers.

Some harder versions of the brain teasers alongside the existing ones.
More puzzles and brainteasers they are my favourites.

More puzzles.

More brain teasers! Perhaps each time it came out there could be amatiph for a theorem or
something like that, maybe relating to the brain teasers?
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Brain teasers/Puzzles

Activities

Articles

Websites

Did you know/Facts

Events

Figure 29 Variouscomponents oMaths by Emaisuggested for change

Although this was the most frequent component for which specific changes were suggested, it is
perhaps timely to recall that only 31 suggestions were made from 890 respondents, so that it would
be unwise to overeact to such advice. While puzzles and brainteasers frequently have some
entertainment value, it is also the case that they frequentiptdencourage deeper mathematical
thinking; indeed, it has been suggested that a defining chastictef a mathematical puzzie that

it does not lead to further interesting mathematics.

There were 18 suggestions for changes to Activities. While miamgse respondents merely
advised that there should be more haodsctivities, other opinions were offered as well, as the
sample responses below indicate:

More student based activities.

Activities that are more home schooling friendly thatisonestteast d on 6t have t o nec:
and buy things.

Interesting and inventive maths games for haonisctivities.

Activities and suggestions for mathematical investigations that can be given directly to students in
Years 7 t0 9.

| want some artistic aatities.

The ten responses that suggested changes regarding the Articles also offered a range of opinions, as
these samples show:

More and/or longer articles.

Shorter articles.

More articles for teachers.

Less hand®n activities and more articles about hat
More feature articles and maths in architecture.
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The eight responses that focused on Websites also reflected a range of opinions, as these examples
indicate:

More interesting websites.
More websites to visit.
Less links (and therefore less distractiéns )

Seven respondents offered advice regarding Facts (such as Did You Know?). Here are three
examples:

More did you know.

Keep fun and interesting. | prefer tidbits easily understood with the option of digging deeper provided
in the email.

Quiz questiongke in the Science by Email emails.

Finally, five respondents made reference to the Events (which are usually unavoidably local). Here
are three of them:

Living in Tasmania, there are few events | can feasibly attend.
Events arendét anvw,edtikeey ae ohne mteresitdireer e | [

I would love to see some of youfgiarson events available for viewing online, either like-Yohe or
live streaming.

Overall, it seems that a strengthMéiths by Emails the diversity of content in successive issues.
While it seems unreasonable to attempt to meet all of the needs and wants of a wide group of
potential readersome of which contradict each othire provision of a variety of material in the
form of aset of components seems likely to offer a good compromise.

Format and frequency

Of respondents offering suggestions for changes, 42 referred in some way to the format of the
newsletter, including its frequency of occurrerféigure 30shows a further breakdown of these
comments into three broad groups.

The 29 suggestions for changes in format addressed a range of aspects, some of which are reflected
in the sample comments below:

I would like to se it look more like the online version.

More images.

Some sort of summary towards the top of the email telling what is contained.

Less clutter.

More colours.

Breaking up the text more, so that it doesnoét

PRINT friendly version?
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Figure 3Q Suggested changésformat and frequency by subscriberdtaths by Email

Some of the requests made regarding formats suggest that the respondents are not familiar with
their computers or, in some cases, are unaware of the online activity archive. In addition, different
email clients will handle the same information differently. Nonetheless, it may be advisable for the
publishers to scrutinise respondentsdé comment
of the newsletter.

In response to the question on ofjas) six respondents suggested that multimedia elements be
added to the newsletter in the form of games, interactives or videos. Here are three of the
suggestions:

What else can you do. Maybe add some learning objects or video showing actual mathematicians
teachers demonstration a concégiest practise (sic).

Interactive computer games.
More short videos that can be shown in class.

Such requests might be better met by linking to appropriate websites, as has already been done in
several issues during 20, however, rather than including material of this kind in the newsletter.
The costs of production would make such undertakings very difficult.

Finally, seven respondents referred to the length or frequency of the newsletter, with all wanting it
to be eiber longer or more frequent. The following are typical of these:

I would like it to be weekly. It provides some very interesting ideas.

More content.

Overwhelmingly, respondents to the survey have not suggested that it be more frequent or larger, so
that t seems reasonable to interpret both the length (four pages) and the frequency (fortnightly) to
be appropriate. Increasing either of these would clearly have significant implications for the cost of
production and the maintenance of quality.
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