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1. Introduction

» Statistics and statistical literacy needed and
taught everywhere (Gal, 2003)

neiro, Brazil | 26-31 July 2015 | K. Vehkalahti

» Students’ learning approaches: long history of
research (Entwistle & McCune, 2004)

» Almost no studies with a special focus on
statistics (Chiesi et al, 2013)
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1. Introduction

Target of this research: an introductory course of
statistics at the University of Helsinki, Finland.

neiro, Brazil | 26-31 July 2015 | K. Vehkalahti

» First study of learning approaches on that
course

» A part of a larger multinational study (lItaly,
Australia, Argentina, Turkey, and Vietnam) on
learning approaches in statistics

60th WSC — 1512015 | Rio de Jai

(Chiesi, Primi, Bilgin, Lopez, & Fabrizio, 2014; Chiesi, Primi, Bilgin,
: ¢ ¢ Lopez, Fabrizio, & Gozlu, 2013)
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1. Introduction

Central: distinction between surface and deep

» Surface approach: memorizing without
understanding, with a serious lack of personal
engagement in the learning process
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» intention of getting forward with minimum trouble

» Deep approach: intention to maximize
understanding, with a true commitment to
learning
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» strong need to engage in the actual content of the task

.(Marton and Salj6, 1976; Lonka et al, 2004; Biggs, 2003)
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1. Introduction

In addition, third one

neiro, Brazil | 26-31 July 2015 | K. Vehkalahti

» Strategic approach: the ways students
organize their studying

» apply any strategy that maximizes the chance of achieving the
highest possible grades

60th WSC — 1512015 | Rio de Jai

(Tait et al, 1998; Watkins, 2000)
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2. Method

2.1 Measurement
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2.2 Procedure
2.3 Participants
2.4 Data

2.5 Software

60th WSC — 1512015 | Rio de Jai
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2.1 Measurement

ASSIST: The Approaches and Study Skills Inventory
for Students (Tait, Entwistle & McCune, 1998)

» Section A: conceptions of learning (6 items)

neiro, Brazil | 26-31 July 2015 | K. Vehkalahti

» Section B: learning approaches (originally 52
items, shortened to 32 by Chiesi et al, 2014)

» Section C: preferences of types of course and
teaching (8 items)

60th WSC — 1512015 | Rio de Jai

_ £z In addition: 10 items measuring students’ self-efficacy and
: > attitudes towards statistics (and some background questions).

2% % Items were measured with a five-point Likert scale (1 = disagree,
.5 = agree).
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2.1 Measurement

Learning approaches, 8 subscales (4 items each):

1. Deep: Seeking Meaning, Relating ldeas, Use of
Evidence

neiro, Brazil | 26-31 July 2015 | K. Vehkalahti

2. Surface: Lack of Purpose, Unrelated
Memorising, Syllabus-boundness

3. Strategic: Organized Studying, Time
Management

60th WSC — 1512015 | Rio de Jai

Section B had been translated into Finnish earlier (Erkkila, 2009),
. ¢ ¢ using a certificated translator.

: - Fine-tunings of wordings and translations of other sections and
£ £ : attitude statements were done by the author with the help of a
.pedagogical expert.
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2.1 Measurement

Students’ achievements:

» Measured by points in the exams and number of
exam failures
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» Maximum points in exam: 30 (+ extra points
from participating in the study)
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» Minimum points for passing: 12

» Exams: one after each Part (see next page) with
4 additional possibilities
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2.2 Procedure

The course under study consists of two Parts:
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» Part 1: statistical literacy, descriptive statistics,
graphics, variation and dependence

» Part 2: basics of probability, statistical
inference, hypothesis testing, linear regression
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2.2 Procedure
Data collected in three phases during the course:
» Phase 0: first lecture, using a two-page paper:

» Page 1: cover letter (background, motivation, aims of study,
permission to use the student ID for combining the data sets
and grades), also verbally explained by the teacher; extra
points (2+3) promised for filling the questionnaires

neiro, Brazil | 26-31 July 2015 | K. Vehkalahti

» Page 2: short questionnaire of ASSIST (A, C), 10 attitudes,
background
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» Phase 1: end of Part 1, using an e-form:
ASSIST (B), 10 attitudes, background

» Phase 2: end of Part 2, using an e-form:
ASSIST (A, B, C), 10 attitudes, background
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Phase 0: cover letter and short questionnaire

HELSINGIN YLIOPISTO

il | 26-31 July 2015 | K. Vehkalahti

60th WSC — 1512015 | Rio de Janeis

HELSINGFORS UNIVERSITET

UNIVERSITY OF HELSINKI

OPETTAJIEN
AKATEMIA

Joh & 2014:

eiskuntatilastotieteeseen -kurssilaisille syksyl

Osana kurssia totentetaan opetusta ja oppimista koskeva kyselytutkimus. Toiveeni
on, etti jokainen knrssilainen osallstuisi sihen. Kyselytutkinus on kurssin ydinasiaa, ja
tutkimukseen osallistuminen luonteva osa opiskelua. Keriitivii tietoja Kiytetiin syksyn
s v ki sk Jo ke tllen opetlocs bty pobjans
Kannusteeksi jokainen tutkinnikseen osallistuja saa lisdpisteits kurssin tenteissé

“Teen tutkimusta rybmyissi, johon kuulu kollegoitani mu musssa laliasta, Au
linsta, Argentiinasta ja Vietnamista. Meiti yhdisti miclenkiinto sivuaineopiskel
den tilastoticteen opetukseen seli opetusta koskevaan tutkinukscen. Kiinostavan
Kansainvilien yhteistyon mabdollistaa Helsingin vliopiston Opettajien akatemia.

Tutkimuksen toteutus

thimus toteutetaan kolmessa vaiheessa, joista timi on vaihe 1. Vaiheet 2 ja 3 ajoittueat
ihemmiiksi kurssikokeita. Kyselylomakkeet sisiltivit opetusta ja oppimista kisittelovii
kysymyksii ja vitteiti seki tanstatiotojs lnotaavia kysymyksia
Avainticto on opiskelijanumero, jolla

 annat Ivan tietojen opetus- ja tutkimuskiytton scki aincistojen arkistointiin,

 mabdallstat kyselyn vaiheiden vhdistimisen toisiinsa seldi kurssin arvosanoibin

ja siten opetuksen, oppimisen ja opintomenestyksen yhteyksien tutkimisen,

o saat lisipisteet kyselylomakkeiden tiytésti (2 p vaihoossa 2; 3 p vaihoessa 3).

Tietoja kisiteliin joka vaibieessa luottamuksellisesti il yksittiisii vastauksia, taustatie-
toja. tai arvosanoja raportoida. Aneistojen yhdistimiset tapahtuvat melaauisesti, minki
jilkeen opiskelijanumerot korvataan tutkimusaineistoissa anonyymeilla tunnisteilla.
Vaibeen 1 kysclylomake on kifutapuolella. Sinun nikemyksesi ovat erttin tirkeiti.
Vastaathan rehellisesi kaikkiin kobtiin. Kiitos osallistumisestasi tutkimukscen!

Kimimo Vebkalabti, yliopistonlebtori
Opettajien akatemian jisen, soveltavan tilastoticteen dosontti
Kurssin vastunopettaja ja vastuullinen tutkija

Tilastoticteen oppiain

Valtiotieteellinen tiedckunta, Helsingin vliopisto

1 litos

Sosiaalitic

Kiinni!

1. Miti on “oppiminen”?

Ovatho scuravat oppiriscn Inonnedinnat el owaa Kisitystish va laulan 5tS? (¥impyrdi i Tk jka bohdastal)

1 Dy el 2 — ek Il 3 — e kovin 1hell, 4 — welko okana, 5 — hyvin kaulasa
. Oppiminen on varmistumista, et mistan i by, 12 3 4 5
b, Oppiminen on kebittywists duiscn. L2313
 Coviminen on o skl s polila 12343
- Opsiminen o by s el L2
& Oppiminen on st aolde J ttojon st 1 2 3 1 3
£ Oppiminen on wden merkioston oot acoima. 1 2 3 13

2. Mieltymykset opetukseen

Mt il clt seuraavista, petrisecn lityvisi iiteiti

1= i e mielt, 2 = e er il 3 = o s i e it 4~ osin s i

ot etovat. tarkast, it 123
b, Phin luenmolesioista,jotks rabaisevnt jattclemaan ja tuowt < omaa ajatteluaan., 1 2 3 4
e Pidin tenteist, s piskela voi urwﬁwnlmumwo])bmmhmmknlmv 1231
4. Pl tentisti. o lnentomuistipanot itivit teutin lipaisenise 12
Pl Kt ttaus by it i it i 129
£ o ukemnin b o 12t
£ i it ol btarat s slbthot i oo i e 1234
. P Kijoista o et (mlii Taici i hepost opiavi Lo 123

3. Tilastotiede ja matematiikia

K ajatclt uyt alamutt kurssi jo afewpia (koulujopiatojes, mith wicl okt seuraavista vitists?

1 s e nilt, 2 — e e milt, 3 — e saman i ori i, 4 — osin s e, 5 tivsin sam el

. Koo ossavan tilastotiodet 123
b, Tilasotietrsti e clemaan hityi toclimissi. 1 2 3 4 5
. Olen iuncstunut yumdrtinin dlstotiodetts. 1 2 3 4 5
A Picisin hyvin koulun matcmat s R
e/ Olen imuostunut oppimasn tlastotedets 123
£ Koen eplvanmntia astotietcen tetdvien kansa. 12 3 4 5
& Pin tastoictosti 12345
Tilastotiede pelttaa i [T
& Luotan watemaattisin taitcbini 12345
§. Tikstoiede on bybdyis tlevisa opinnissani. 1 2 3 4 5
4. Taustakysymykset
e by jo iroit i, tt tallentaja saa schiil )
Opiskelijanumero i Sukupuoli:  nainen | mics
Pituus: Kenginmumero: Kitisyys:  ofkeakitinen | vasenkitinen

Onko sinulla kannettava tistokone? on | i Jos on, niin ik nfisth:  Mac | Windows | Livux

Min vuonna aloltit vliopisto-opintosi? MK on piiaineesi?

Monelleko urssille olet Hmoittautunut ensimmbisessi opetusperiadissa?

Montako cuntia olot ajatellut kiy¢ i cmiin lurssin (osan 1) opiskeluun vilkossa?

Tectks opiskelun ohessa t6itA? teen | Haittasko vai tukeeko ty opiskelua? baittan | tukee | e i

Jos uscin? Jos teet, it vilkossa?

Tarkista vield, ctti olet vastannut kaikkiin kohtiin ja polavta lopuksi lomake minulle. KIITOS!
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Phases 1 and 2: views of e-forms

HELSINGIN YLIOPISTO

60th WSC — 1512015 | Rio de Janeiro, Brazil | 26-31 July 2015 | K. Vehkalahti

HELSINGFORS UNIVERSITET

UNIVERSITY OF HELSINKI

Opetuksen ja oppumsen kysely'tutknnus

Johdatus yhtei isille syksylli 2014
Osana kurssia toteutetazn opetusta ja oppimista koskeva kyselytutkimus.

Timi lomake on tutkimuksen vaihe 2. (Vaiheen 1 lomake jaettiin kurssin ensimmiselld luennella.)

L

Y
OPISKELIJANUMERO on vilttimitsn tietojen istamists ja lisdpisteis irj ista varten, ks. vaiheen 1 saatekirje.

Tietoja kisitelliin joka vaiheessa luottamuksellisesti eikd vksittdisi vastauksia, taustatietoja tai arvosanoja raportoida.

Kiitos osallistumisestasi tutkimukseen!

yliopistonlehtori
Opettajien akatemian jisen, dos., valtiot.toht.
Kurssin vastuuopettaja ja vastuullinen tutkija

‘OPISKELIJANUMERO

* Opiskelijanumero (9 merkkia)

Jos et muista opiskelijanumercasi, anna syntymaaikasi.
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Phases 1 and 2: views of e-forms

HELSINGIN YLIOPISTO

60th WSC — 1512015 | Rio de Janeiro, Brazil | 26-31 July 2015 | K. Vehkalahti

HELSINGFORS UNIVERSITET

UNIVERSITY OF HELSINKI

Alla on vaittamia, joista useimmilla kuvataan yleisesti yliopisto-opiskelua, mutta voit ajatella tata kurssia, kun vastaat.
Lue viittamat yksi kerrallaan ja anna rehellinen, ensimmaiseksi misleen tullut vastauksesi.
Asteikko (vasemmalta oikealle):

1= taysin eri mielta, 2 = osin eri, 3 = ei samaa eika eri, 4 = osin samaa, 5 = taysin samaa mielta

Jarjestan opiskeluolosuhteeni sellaisiksi, etta minun on helppo tysskennella.

Mietin usein, onko opiskelustani todellisuudessa mitaan hydtya.

Pyrin yleensa opittavan asian
Jarjestan opiskeluun kayttamani ajan niin, etta voin hyodyntaa sen mahdollisimman tarkasti
On palion asioita, joiden minun on ava vain ne ulkoa.

Etsin Ja nayttoa omat At asioista.
Pyrin vertailemaan eri kursseilla esiin tulleita ajatuksia ja kasitteits aina kun mahdollista.

Luen tenttiin yleensa sen verran, kuin uskon riittavan tentin lapaisyyn.

Olen mielestani melko jarjestelmallinen kerratessani tenttiin

Monikaan asia ei ole ollut kovin tai relevantti

Lukiessani kirjaa tai artikkelia yiitan saada tarkasti sehille, mita kirjoittaja yrittaa sanoa
Olen hyva tartumaan opiskeluun aina kun se on tarpeen.

Monet oppimani asiat jaavat usein irrallisiksi. jolloin ne eivt linkity osaksi laajempaa kokonaisuutta.
Tybskennellessani uuden ja vieraan aiheen parissa vertaan sitd aikaisemmin oppimaani.

Huomaan usein kyseenalaistavani luennoilla kasiteltyja ja kirjoista lukemiani asioita.

Keskityn oppimaan juuri ne osat kurssin aiheesta, joiden tiedan olevan ehtona lapaisylle

Olen hyva ohjeita

Ihmettelen joskus, miksi ylipaataan paatin hakea tanne opiskelemaan.
Lukiessani pysahdyn aika ajoin misttimaan, mita yritan tekstista oppia

Tyoskentelen tasaisesti koko periodin ajan. sen sijaan etta jattéisin kaiken viime hetkeen

En usein cikein tieds, mika luennoilla on keskeista, joten pyrin tekemaan mahdollisimman palion muistinpanoja.

Jaan usein pohtimaan tisteellisten tekstien hersttamia ajatuksia ja niiden keskingisia kytkentdja.

Lukiessani . kuinka sopivat
Keskityn opiskelussani lahinna niihin asioihin, jotka tuntuvat liittyvan tehtavien ja tenttien suorittamiseen.

Suunnittelen yleensa viikko-ohjelmani joko paperilla tai miglessani
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Phases 1 and 2: views of e-forms

HELSINGIN YLIOPISTO

60th WSC — 1512015 | Rio de Janeiro, Brazil | 26-31 July 2015 | K. Vehkalahti

HELSINGFORS UNIVERSITET

UNIVERSITY OF HELSINKI

Opintoihini kuuluu kursseja joista en ole kinnostunut, mutta joudun kuitenkin kaymaan ne.
Ennen kuin alan ratkaista tehtavas tai ongelmaa, koetan sehittaa mihin se perustuu.
Hybdynnan yleensa tehokkaasti koko paivan.

Minulla on usein vaikeuksia ymmartaa asioita. joita minun on muistettava.

Pohdiskelen mislellani opiskeluun littyvia asioita, vaikkei se johtaisikaan mihinkazn.
Minulle on tarke## Ioyt3a perusteita vaitteille ja nahda asioiden taustalla oleva syy.

Pidan siita, ettd kurssilla kerrotaan tarkasti, mita esseissa tai kurssitdissa tulee tehda.

1= taysin eri Ita, 2 = osin eri, 3 = ei samaa eika eri, 4 = osin samaa, 5 = taysin samaa mielta

Jos haluat, voit kommentoida skeisia vaittamia tai vastauksiasi

Ajattele nyt tamén kurssin 0saa 2 ja aiempia Wita mielta ovat vaitteista?

Asteikko (vasemmalta cikealle):

Ita, 2 = osin eri, 3 = ei samaa eika eri, 4 =

1= taysin eri in samaa, 5 = taysin samaa mielta

Koen osaavani tilastotiedetta.

Tilastotieteesta tulee olemaan hystya tyoelamassa.
Olen kiinnostunut ymmartamaan tilastotiedetta.
Parjasin hyvin koulun matematiikassa.

Olen Kiinnostunut oppimaan tilastotiedetta.

Koen epavarmuutta tilastotieteen tehtavien kanssa.
Pidan tilastotieteesta

Tilastotiede pelottaa minua

Luotan matemaattisiin taitoihini

Tilastotiede on hysdyksi tulevissa opinnoissani.

1= taysin eri mielta, 2 = osin eri, 3 = ei samaa eika eri, 4 = osin samaa, 5 = taysin samaa mielta

Jos haluat, voit kommentoida askeisia vaittamia tai vastauksiasi

16
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2.3 Participants

neiro, Brazil | 26-31 July 2015 | K. Vehkalahti

60th WSC — 1512015 | Rio de Jai

Participants mostly from Faculty of Social Sciences

» Part 1: 350 students (compulsory for most)
» Part 2: 250 students (not compulsory for all)

Students participated in the study on a voluntary
basis (recommended in Phase 0 cover letter).

New name of the course: Introduction to Social Statistics (better

. _ reflecting the contents and focus) caused the number of students
¢ £ £ from other faculties to decrease from 35% to 20%.
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2.4 Data

» Present study based on the Phase 2 data,
n = 183 (67 % female, mean age of 25.6 years,
SD = 7.7).

» Proportion of Social Science students: 77.6%
: (69 % female, mean age of 25.2 years, SD =
7.4)

» Best represents the Social Science students

» Life-long learning: age skewed (median 22), see
next page
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2.4 Data
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o Age
£ 60 0 198
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20 20

Male Female SocSci Other

Male: n = 61, Female: n =122  SocSci: n = 142, Other: n =41

HELSINGIN YLIOPISTO
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2.4 Data

Imputation of missing values:
» Almost no missing values encountered
(instruction was to fill the questionnaire(s)
carefully in order to obtain the extra points)

neiro, Brazil | 26-31 July 2015 | K. Vehkalahti

» The few missing values in the Phase 2 data
occurred at random; were imputed primarily
using the data from Phase 0 or 1
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» Only five missing values remained and they were
replaced simply by values of 3 (the middle value
of the scales) in order to avoid data loss
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2.5 Software

60th WSC — 1512015 | Rio de Janeiro, Brazil | 26-31 July 2015 | K. Vehkalahti

GFORS UNIVERSITET

UNIVERSITY OF HELSINKI

Data were analysed and visualized using Survo R
(Sund, Vehkalahti & Mustonen, 2012), the newest
generation of Survo (Mustonen, 1992), implemented
as a package for R (R Core Team, 2013)

View_riep
Plot some graphs:
GHISTO TEST,AL / A1=-3(0.5)3 FIT=[RED] [1ine_width(5)],NORMAL FRAME=6 FIL
”/ CONTOUR=[Tine_width(3)][RED],0,0.5,0.95,0.99 POINT=[BLA

sample correlations (as well as means and standard deviations):
CORR TEST / correlations automatically saved in matrix file CORR.M

Save the sample correlation matrix as & (shorter name):

MAT R!=CORR / *R~R(TEST) S13%13
LOADM R 11.11 CUR+2 / LIMITS=-0.1,0.1,0.99,1 SHADOWS=1,2,3,2 WIDE=1
R
Al A2 A3 A4 Bl B2 B3 c 2
Al 0.73 0.67 0.60 0.11 0.
A2 0.73 0.56 0.50 0.
A3 0.67 0.56 0.45 0. ot .
A4 0.60 0.50 0.45 0.
Bl 0.62 0.48 0. e
B2 0.11 0.62 0.40 0.
B3 0.48 0.40 0.
cl 0.44 0.
<2 0.44 0.
20 0.45 0.31 0.36 0.35 0.48 0.45 0.30 0.34 0.29
21 0.53 0.50 0.41 0.41 -0.48 -0.39 -0.41 0.11
22 0.50 0.47 0.45 -0.42 -0.29
23 -0.49 -0.51 -0.43 -0.35 0.45 0.43
Row: 71/1000 Column: 1/300 _Path: e/vanhaa/conf/CARMELL/2011/ —
EET
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3. Results

3.1 Learning approaches

neiro, Brazil | 26-31 July 2015 | K. Vehkalahti

3.2 Students’ achievements

3.3 Relationship
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3.1 Learning approaches
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Following the theory of three learning approaches
and earlier results by Chiesi et al (2014), a
three-factor model was estimated using a
maximum-likelihood factor analysis and Oblimin
rotation, conducted with the eight subscales:
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3.1 Learning approaches
Clear and simple factor structure was obtained:

Deep Stra  Surf sum2

d_ue 0.83 0.01 0.04 0.74 Use of Evidence
d_sm 0.68 0.03 0.04 0.49 Seeking Meaning
d_ri 0.62 -0.07 -0.11 0.40 Relating Ideas
st_tm 0.07 0.98 -0.10 0.98 Time Management
st_os 0.01 0.71 0.04 050 Organized Studying
su_um -0.08 0.18 0.61 0.41 Unrelated Memorising
- su_sb -0.15 -0.10 0.55 0.31 Syllabus-boundness
¢ su_lp -013 -0.12 0.49 0.26 Lack of Purpose

© sum?2 159 153 095 4.09 (51.1% of variance)

neiro, Brazil | 26-31 July 2015 | K. Vehkalahti

60th WSC — 1512015 | Rio de Jai
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3.1 Learning approaches

Factor correlations were quite mild (max —0.38
between Deep and Surface):

neiro, Brazil | 26-31 July 2015 | K. Vehkalahti

Deep Stra  Surf
Deep 0.10 -0.38
Stra 0.10 -0.08
Surf -0.38 -0.08

60th WSC — 1512015 | Rio de Jai

An interesting finding was that the three-factor structure could
_£: be obtained also using the 32 original items. They loaded
- = - clearly on their expected factors, thus supporting the
- shortened version of ASSIST.
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3.2 Students’ achievements

Distributions of the points and failures in the exams:

20 7 150

| it 1

T b T T T T
0 12 15 30 33 Points 0 1 2 3 Fails

neiro, Brazil | 26-31 July 2015 | K. Vehkalahti

60th WSC — 1512015 | Rio de Jai
@
L

The points represent the best achievement so far (in Part 2).

There have been three exams after the course, and two more will
* * ° be organized before the next course.
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3.2 Students’ achievements

Focus on those who completed the course (N=157):

neiro, Brazil | 26-31 July 2015 | K. Vehkalahti

20 4 150
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100
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g 50
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[l 5
]
s
2
£
8 0= T T T T T T 0 T T T T
0 12 15 20 25 30 33 Points 0 1 2 3 Fails

Again, the factor structure was very clear.

The factor correlations were a bit larger (max —0.46 between Deep
® and Surface).

T
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3.3 Relationship

Deep learning approach vs Points (r = 0.00):

Points
- ° ° o0
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o ©000B o 000 °
00 © go ©°
o 8 oo
0o,
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3.3 Relationship

: : : : _
- Strategic learning approach vs Points (r = 0.15):
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3.3 Relationship

Surface learning approach vs Points (r = —0.16):

Points
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3.3 Relationship

HELSINGIN YLIOPISTO
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Positive attitude vs Points (r = 0.47):
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3.3 Relationship
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Structural equation model was tried with 3 factors:

1. Attitudes & Self-efficacy

» 2 items: stats confidende, attitudes towards stats
2. Learning approaches

» 3 items: deep, strategic, surface approaches
3. Achievement

» 2 items: points & failures

[dea: 1 —> 2 —> 3, but the estimation failed.

The measurement of the students’ achievements (especially the
failures) seem to be a bit problematic for these models. Also the
quite small number of observations (N=157) might explain the

¢ failure of the estimation.
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Conclusions

Based on the factor analysis as well as the scatter
plots and correlations between various scales and
variables of the data, it seems that
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» the condensed version of ASSIST works quite
well with the Finnish Social Science sample

» the three learning approaches are identified

» positive attitude is important for achievement

In general, these preliminary results are promising and in line with
earlier findings in other countries.
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However, more research (and data) would be needed for building
structural equation models explaining the relationship between the
® attitudes, learning approaches, and students’ achievements.
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s [B Thank you for your attention!
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With best wishes from Finland!




