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In 1994, an action research project was initiatedTiallinn Pedagogical University (Estonia)
with the aim to work out and implement a new coums&atistics for students of social sciences
and education. It was considered important to dgvehe students’ ability to understand the
practical, real life meaning of statistical concets well as the ability to communicate statistics
in two different (Estonian) languages: in so calléstatistical language” and “everyday
language understandable also to a layman.” Durihg yyear 2004 about 300 students who had
completed data analysis course were given semitstred survey questionnaires focussing
especially on the communication aspects of thesmurhis paper will give an overview of the
main results which tend to support strongly therapph that assumes the active involvement of
students and emphasises the development of conationiskills.

INTRODUCTION

In the beginning of 1990s, in line with the develtemt of the Department of Social
Sciences and increasing availability of computergallinn Pedagogical University (Estonia), the
limitations of traditional statistics education weaverceived and the need to reform the statistics
courses, especially for psychology majors, but &soother students, was declared. For that
reason, an action research project was initiated thie aim to develop and implement a new
course in statistics for students of social scisra® education, which would be based on the use
of a real data, non-mathematical (conceptual) ambrowith active learning and using the
computer as a tool for study and actual data aisalgee Niglas, 1996a and 1996b). The need for
a critical-pedagogical approach that evaluatesribaningful interpretations of studied problems
and the enhancement of motivation for students dokvand study independently as to better
manage in information society was also stressedaduition, it was considered important to
develop the students’ ability to understand thectizal, real life meaning of statistical concepts
as well as the ability to communicate statisticd toe results of the analysis.

To meet the aims of the project there was a nered foethodological approach where the
role of creativity is emphasised and the experieg@ieed during the research process utilised.
Therefore the action research model, where theinpngs seen as a spiral of cycles including
planning or design, action, evaluation, replannaxgion, etc., was chosen. The principles of the
action research were first introduced by Kurt Lewm1940’s, but only on 1970’s the approach
was starting to gain wider acceptance (Syrjaldl,et304). By now the relevance of the action
research approach in the context of educationatareh is strongly argued by several
authoritative methodologists (see, for example @ad Kemmis, 1986; Elliott, 1991). Thus, the
action research project was initiated in 1994 i following main goals in mind:

O To elaborate the aims for the course on data asalys
O To develop the structure and the supporting masefioa the course;
O To devise the teaching method which would helpctieve the aims set for the course.

It was anticipated that the project should incladeleast four cycles of (re)design,
teaching and evaluation to reach the satisfacesylts and give the answers to all more concrete
research questions arising from the main aims testrabove. During the stages of evaluation
several types of data were collected and utilisedmos of the teacher-researcher, students’
assessment works, semi-structured feedback suavel/fcus-group discussions with students.

Ten years ago the formulation of the basic primggbr the new course was based on an
extensive literature review, and also on the atghexperience as a lecturer in the University. On
one hand, it is surprising that most of the nodebs advocated by the leading authors in the field
of statistical education more than ten years age aack, 1979; Hawkins, et al 1992; Rade and
Speed, 1985) are still topical and discussed asways to advance statistical education today.
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For example, Taffe has as early as 1986 convingiagjued the virtues of the practical model of
teaching statistics compared to the traditionalh@adatical model, but Boland (2002) and many
other authors on ICOTS6 recognise that statiséidatation is “often of a mechanical and tedious
nature with little or no emphasis on data analgsid practical examples.” The use of projects,
real-world data, short stories, problem-based aggr@nd active learning are still the keywords
often introduced as the ways to improve statisteziication (see, for example, Binnie, 2002;
D’Andrea and Waters, 2002; Jolliffe, 2002; Rossmand Chance, 2002).

On the other hand, the fact that the ideas conugrsiatistical education which were
posited as central within this project 10 years,ame still on the agenda today, encourages
sharing the positive results of our action researdject to improve the quality and the relevance
of statistical education at the university levelielxo the limitations set to the length of this grap
and the specific focus of the IASE satellite coefee, hereinafter we will concentrate only on
one aspect of our action research project — thehteg method which emphasises the
understanding of and communication skills withiatistics.

SETTING

As a result of the first two cycles of the actiasearch project the structure of the
introductory course of statistics was proposed thredpreliminary results of the project reported
(see Niglas, 1996a and 1996b). The content of theese is rather classical: we begin from an
overview of data types and the ways the data-tsbbeild be composed, then continue with an
overview of descriptive statistics, and the secdwadf of the course introduces basics of
inferential statistics. During the following cyclesthe action research project the structure ef th
basic course has not changed considerably (for ggnmaps it has been divided between two
semesters as according to the regular feedbackysuamany students asked for more time to work
on their projects needed for an assessment). Howgweng the project the scope of the courses
was extended so that in addition to the basic eothsre is also an advanced course in data
analysis available for students which covers somstmpopular multivariate techniques.

While during the first stages of the project ouwrgata analysis course was taught only
to psychology majors, the interest has grown rgpidhereby today we teach data analysis
courses to the students of various fields: soa@&nges (sociology, social work, psychology,
information sciences, public administration), edig®l sciences and teacher training,
informatics and mathematics. Although the course teke different labels depending on the
curriculum, statistics is always taught by us asch for research (in most cases it is called “Data
Analysis” to emphasise the practical nature andatiier scope than traditional statistics courses
have). This means that, during an introductoryullext basic aspects and steps of empirical
research are summarized and the main emphasisgtivouthe course is on the selection of
suitable methods, the interpretation of the resafid the ways how to present the results.
Computations are left mainly to the computer (we &PSS and for distance education MS
Excel). The instruction is usually organised sa tha proportion of lectures and workshops is
1:2, but for some groups, where we have to copl sntaller number of instruction hours, it is
1:1.

According to the results of the regular feedbaakeys, the overall attitudes towards the
course over the years of the project have maininlpositive (average evaluation scores by study
groups between 4,0 to 4,8 on the 5-point scale)thatsame time the assessment tests have
indicated that after completion of the course ssméents have not fully grasped the concepts or
can not communicate their knowledge. In the feeklisacveys many students have reported that
this is one of the most difficult subjects withihetr curriculum, and that they experience
difficulty in comprehension of the concepts studiededback from the colleagues from various
fields also states that although they have taken aneven several courses in statistics, while
reading research reports, they encounter difficuityunderstanding what was said as “every
second word” is a statistical term which they hiaeard about, but can not really interpret in the
practical context. These were the reasons why abattention was given, within the project, to
the development of a teaching style that wouldlifate2 a meaningful interpretation of studied
problems and develop the students’ ability to usi@erd the practical, real-world meaning of
statistical concepts as well as the ability to camivate statistics and the results of the analysis.
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One of the main distinguishing features of the rapproach to teaching statistics,
compared to the formal approach which is still pitent in the statistics courses in Estonia, and
according to the aforementioned literature, alsamany other countries, is the demand for
communicating every statistical concept introduiedhe course in two different (Estonian)
languages: in so called “statistical language” &wkryday language understandable also to a
layman”. This demand concerns both the teachetl@dtudents and permeates all the stages of
study (e.g. introduction and discussion of the eptin the lectures, posing questions about data
and interpreting the results of workshop exercisedting a report and assessment test). To
practice the communication skills the studentsexqeected to be actively involved both in the
lectures and workshops. In the lectures every noavthen guided discussion about the relevant
material among the participants is encouraged, lwhiges them the opportunity to “discover”
the train of thought and the logic of the statatimethod presented, but also to assess whether
they have understood the concept and can pubiipirsctice. The answers are usually expected to
be given by volunteers as to make it as close asilge to the “natural” conversation, but
sometimes the teacher has to interrupt to stop sowegly active student to prevail the
communication, or sometimes, if in spite of thea@magement students are too shy to volunteer,
the teacher has to turn personally to somebodyhdnworkshops the teacher supplies students
with database from a real research project angéheral guidelines, but thereafter takes the role
of a “critical and informed friend” leaving the eobf the “inquirer” - who asks the questions
about data, chooses appropriate methods and ieteree results - to the students.

On the other hand, to facilitate the effective apgropriate use of statistical methods in
practice, which is obvious precondition for fluectmmunication of statistical results, it is
considered important in our courses to give thelesits examples of good practice and to tell
them short “stories” (real or imaginary) about whas happened or could happen in real research
projects, what can go wrong and how to learn frorare other people have made. The “stories”
are illustrating practically all aspects of datadiiang process: issues of data quality (preparation
of data collection instrument, process of dataeotibn, data entry), asking questions about data,
data analysis, interpretation and presentatioesilts, etc.

Thus, in order to help students to understand #seree and the practical meaning of
statistical methods and parameters, but also tp tiedm to realize that behind complicated
statistical terms and formulae are simple and kdgaeas which we actually use in our everyday
reasoning, we use examples from (real or imagirsityations and try to explain the meaning of
statistical concepts using the words which we umseur everyday conversation. Students are
asked to do the same — to interpret the resulstatistical analysis using words "which people
who have never taken a course in statistics andaicknow special terminology would also
understand".

To give a simple example: some students who cortieetaourse have previously learned
that median is a middle value of an ordered sample there are also students who have never
heard about median it is possible to set up anrewpat and ask whether they, given this
definition and the result from the computer anaysstating that for salary the
median equals 7000, have understood what exactthdspractical meaning of the statistical
figure 7000? Most of them say “no” (in Estonian tiedinition sounds even more technical as the
term for ordered samplas variatsioonirida which by word for word translation igariation
serieg. Teacher can now ask students, who were famii#ln the definition, to explain the
meaning of the concept in a way that everybody dauiderstand what the figure 7000 says
about data. Usually with the help of the teachedats reach to the explanation which says that
half of studied people got salary less than 700@wmois and half of them got more than 7000
crowns(now everybody understands what was said). Aftat thnew example will be given,
where students are asked to explain what it meébmgdian for a number of children is 1? Well,
somebody will rather quickly answer thelf of people had less than one child and haffexfple
had more than one childNow the question of correctness of this integdieh can be discussed
and the dependence of the interpretation on theaar type of data illustrated and stressed.

Mathematics, in its traditional form, plays a redaly small role in our teaching of data
analysis. However, the students are expected terstahd the concepts in order to be able to
realise whether the statistical result calculatéth whe aid of computer is realistic or not in a
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given situation. If the result does not “make sé&ndeen the students should be able to reflect
whether the problem arises because they have claoseong statistical method, or they have not
used the computer program correctly (e.g. they luénesen wrong options), or was it so that the
guestion asked wasn't reasonable for given dathdnfirst place. Therefore the students are
expected to be able to read basic formulae anenb@mber the algorithms for the most important
calculations. This is the component which we vdrg imost depending on the background of
students — mathematics, informatics and psychologjors are stronger in mathematics than
others and therefore a more thorough explanatiadgheofnfluence of different components of the
formula to the final result is provided.

SURVEY ON COMMUNICATION ASPECTS OF THE COURSE

Reflective memos taken by the teacher in the coofséhe action research project
indicate that it has not always been easy to gelesits to actively participate in discussions and
that students often seem to experience difficultieen they are asked to answer the questions or
interpret the results of data analysis in the lesddowever, on the other hand the regular
feedback surveys have been indicating studentpaupo the chosen teaching style. To get a
better overview of the students’ attitudes towatidkactical approach developed in the course of
the action research project, semi-structured suyagstionnaires with open-ended questions
focussing especially on the communication aspeicthe course were given to more than 300
students who had completed data analysis coursepiimg and fall terms in 2004. The
participation in the survey was voluntary for thedents, but as the participants were allowed to
skip two questions in their course assignment @stpst all students (96%) who completed an
assignment and were given the feedback questienmdiose to fill it in. The anonymity of
responses was warranted by the fact that quesii@snavere collected separately from
assignment tests. The final sample size is 29%&stsd

In the following, we will give an overview of theaim results of the survey which
surprisingly strongly support the approach to te@agtihat assumes an active involvement of
students and emphasises the development of comatiamicskills. In the questionnaire focussed
but open-ended questions were used with the redoeatso give reasons for the attitudes
reported. This, we hope, gave us more reliablergesms of students’ intrinsic feelings about
the course, but as expected, generated quite @f lmissing values. For this overview, all the
answers were categorised using open-coding. Altmoogly a few students gave for any
particular question answers consisting of more thia@ aspect or idea, several categories were
used for one answer where applicable. For the shkempactness the questions given as titles
and labels in the tables below are shorter thamh@é original questionnaire, but the most
important questions are fully translated where sgasy.

Although the actual attendance in the lectures ivaesny high (70% of students attended
more than 75% of lectures and 86% of students ntba® 75% of workshops), 95% of
respondents considered it necessary to partichpzttein the lectures and workshops. This result
is remarkable in the context that the lecturesnatecompulsory in our university and that there is
a growing mentality both by the student body anel laders of the university that students
should be able to learn theoretical parts of tharges exclusively with the aid of printed
materials. The reasons for non attendance werelynexternal: some students have jobs and
could therefore not attend at all times (9%), soveee sick for a longer period, some had trouble
waking up early, and there was also some overlah wther lectures reported. Only 7% of
students said that it was sufficient to work witte tprinted materials and textbooks, although
there are several readily available textbooks sfdstatistics in Estonian. From Table 2 it can be
seenthat the main reason why students consideredoibitant for them to participate is that they
value the thorough and understandable explanatindghe practical examples which were used
throughout the course.

The developed teaching style assumes an activévament of students which can be a
problem for several reasons: first, students irpiiiat are still used to the traditional lectures
where only a teacher is expected to talk; secondbgcasionally the number of students
participating in the lectures are rather big (ab®@{70 students) and thirdly, a situation where
only very few students are interacting with a tescnd other students are still passive listeners
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may develop. According to the results of our surweyhave managed to get more than a half of
the students actively involved in discussions —uatx3% of students reported that they had at
least sometimes answered the questions the teasked during lessons, 6% mentioned that they
did it, but only quietly in their thoughts and abd% had not actively been communicating with

the teacher. The main reason given for silencesivaply that a student did not know the answer
or was not sure about it (this is related to theralance frequency), but also the hesitation to
speak loudly in front of the fellow students. Aldee language problems were mentioned (some
students are Russian).

Table 2. Reasons why students consider necessaattetod lectures and workshops on data
analysis.

Why did you consider necessary to Count Percent of
attend? respondents
good examples and understandable 124 41,8%
explanations, which help you to learn

more

useful for an assessment 45 15,29
possibility to master SPSS 39 13,1%
difficult subject 34 11,4%
new knowledge, useful, interesting 18 6,1%
possibility to ask questions 11 3, 7%
useful for a thesis 9 3,0%
no reasons given 63 21,2%
Number of respondents 297

However, while asketDo you prefer the teaching style where the studemte expected
to think along and be actively involved in discassior the teaching style where the students are
given the role of the listener and the followertlod instructions?”most of the students (89%)
considered it important and useful that the stuglané given an active role instead of a passive
listener and follower. The students were also askagive reasons for their opinion whatever the
opinion was for a particular respondent. Accordingthe students’ remarks, the demand for
activity makes them “think along” which helps thémacquire knowledge and skills, makes the
teacher to explain concepts more deeply, makesubgct more interesting and the atmosphere
more comfortable (see Table 3). The few studer¥s) (Who clearly preferred the teaching style
where the students are not expected to take aveaatie, based their opinion on the argument
that they personally just do not like to expressagl in the lectures, or that there are many
students who do not like to participate in pubigcdssions and will therefore feel uncomfortable
if they are asked to do so.

The second central question ask&dhether the approach intentionally used by the
teachers where the (new) concepts were discusseuoirilanguages” - “statistical language”
and “everyday language understandable also to anlay” — helped to understand the subject or
was it sooner a cause for a confusion®Ecording to the results the demand to communitate
two different (Estonian) languages was considerdgftl by 87% of respondents, about 7% said
that it was helpful but also confusing and only @%re reporting that it was disruptive. There
was also a small number of students (3%) who hadoticed that this kind of “language games”
had occurred or did not answer the question. Adagrtb the given comments (see Table 4),
students liked to communicate in two “languagestawse it helped them to understand the
concepts and to see the relevance and the usatistiss in real life. This fact has, obviously, a
clear positive influence on students’ attitudesdams the usefulness of the acquired knowledge:
80% of them considered it useful for their furtiséudies or work, additional 13% considered it
useful at least to a certain extent and only 3% #at it is of no use to them. The remaining 4%
of students gave no answer to the question abeuigéfulness of the acquired knowledge.

Paper 22 5



Table 3. Reasons given to support the preferenstudénts’ active involvement

Reasons to support an active Count Percent of
involvement of students: respondents
Makes you to think along 100 33,9%
easier and better to learn 69 23,4%
Makes it interesting 29 9,8%
possibility to ask questions and 23 7,8%
get deeper explanations

gives activity and possibility to have a 16 5,4%
say

comfortable, cosy 10 3,4%
lecturer gets feedback 5 1,7%
no reasons given 74 25,1%
Number of respondents 297

At the end of the questionnaire, the students vesieed to add any comments about
positive and negative aspects of the course angl giggestions which would help to design a
course that is of more significance to their nemld expectations. Sixty percent of students had
some critical comments, most of which requestedentione for lectures, workshops or for their
project work. There was also some criticism abbatworkshops organised by a junior teacher
and the request to link lectures and workshopshe8tudents wished there could be smaller
groups in the lectures and complained that sometitney could not listen and work as their
fellow students were chatting. On the other hamdehvere a lot of positive comments; the most
relevant in this context is the students’ opinibattregardless of the complexity of the material
teachers could present it in a sensible and uradetable manner, at the same time giving good
examples and demonstrating the significance of$tz for their activities.

Table 4. Reasons given to support the preferencdismussing statistical concepts in two
"languages".

Reasons to support the use of two "languages" Count Percent of

in the discussions: respondents
easier to understand, can master better 140 47.1%
wouldn't have understood only statistical 24 8,1%
language, but only everyday language is not

enough

can see the relevance for a real life 18 6,1%
because the subject is difficult 4 1,2%

no reason given 111 37,5%
Number of respondents 297

Thus, although there were some critical commentaitathe organisation of the course,
the results suggest that the chosen teaching istyéesoured by the students and helps them to
understand statistics better. This in turn lesskasanxiety towards statistics and makes students
to see the relevance of statistics in their stydigare work and everyday life.
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