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Overview

• Research context, research question and design

• Main results on play based vs teacher directed maths 

education in Kindergarten

• Video study: methods and results

• Conclusion
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Research context: 
selected approaches and results

Programme Approach Results

Komm ins Zahlenland

[Follow me into the land 

of numbers] 

(Friedrich & Galgczy, 

2006) 

story-based 

programme 

Good effects 

(Friedrich & Munz, 

2006; Pauen & 

Pahnke, 2008)

No effects  

(Krajewski et al. 

2008)

Mathe 2000 [Maths 2000] 

(Wittmann, 2009)

Learning activities 

including play

based on 

mathematical 

theory

Good effects

(Pauen & Pahnke, 

2008)

Mengen zählen Zahlen

(MzZ), [Quantites, 

counting and numbers] 

(Ennemoser & Krajewski, 

2007)

Early training of 

quantity, based on 

theories of cognitive 

development

Good effects, 

significantly better

than follow me… 

(Krajewski et al. 

2008)
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Context and research question 

• Play is essential for the children in that age group and therefore for 

kindergarten pedagogy (Golinkoff 2010, Walsh et al 2006)

• Lack of evidence: how effective are training-based approaches 

compared with play-based approaches for different ability groups of 

children?

What are the effects on learning outcome and motivation        

in relation to children’s characteristics (math skills, SES etc)                

of two different approaches to fostering numeracy skills in 

Kindergarten, comparing a training programme with a play-

based approach? 

Research Project funded by the Swiss National Science Foundation 2009-2011
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Hypotheses

• H1: Children learning with play-based approach of early numeracy show 

a greater gain in numeracy skills compared to the children in the control 

group.

• H2: The intervention groups (play-based versus training programme) 

equally improve numeracy skills.

• H3: The effectiveness of the two interventions (play-based versus 

training programme) on learning outcome and motivation depends on 

children‘s characteristics, particularly their pre-test level of numeracy 

skills.
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Intervention I
Training programme

N=95 children

Intervention II
Play-based

N=112 

Pretest
Children 5-6 yrs
Cognitive ability
Numeracy skills

Academic 
selfconcept
motivation

Pretest
Children 5-6 yrs
Cognitive ability
Numeracy skills

Academic 
selfconcept
motivation Control group

no treatment
N=135

Posttest
Children 5-6 yrs
Numeracy skills

Academic 
selfconcept
motivation

Posttest
Children 5-6 yrs
Numeracy skills

Academic 
selfconcept
motivation

Research design

March 2010 June 201024 times half an hour over 8 weeks

Parent
questionnaire

socio-economic
background, 
attitudes to

learning and play

Parent
questionnaire

socio-economic
background, 
attitudes to

learning and play

Teachers: 
interview, 

questionnaire: 
attitudes to learning

and play, 
teaching style

Teachers: 
interview, 

questionnaire: 
attitudes to learning

and play, 
teaching style

Video studyVideo study
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Intervention I: Mengen zählen Zahlen
Training programme

• 24 units of half an hour over 8 weeks 

• Developed for groups of 4-6 children

• Highly teacher-led 

• Programme structures content and sequence 

with an elaborate teacher manual.

• Emphasis on supporting mathematical 

actions with mathematical wording

• Developed by Krajewski et al., 2007
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Intervention II: Play-based early numeracy

• 24 times half an hour over 8 weeks

• 12 games  for groups of 2 - 7 children

• Mostly children driven

• Limited choice of games

• Introduction by the teacher

• Mathematical content equal to training 

except mathematical wording/verbalisation

• Developed by research team Hauser et al.
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Overall effects I

• Two factor analysis of variance with repeated measure: significant

interaction effect (time * group)  F = 4.04, df = 2, p = 0.019, eta2 = 0.025 

(partial η2)
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Overall effects II

11.35

9.05
8.02

0.00

2.00

4.00

6.00

8.00

10.00

12.00

Spiel MzZ KG

Significant effect

Scheffé Test

Delta Mean Standard-deviation Sig.

Play vs training -2.30 (n.s.) 1.21 0.084

Play vs control -3.33* 1.18 0.01

Training vs control -1.03 (n.s.) 1.11 0.326
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Video study, methods: 
Data collection

• Time: one unit of the intervention of half an hour, mid-programme

• Footage training programme

• 2 fixed cameras focussing on the class

• 1 hand-held camera following the teacher

• Footage play-based fostering

• 5 fixed cameras focussing on a play each

• 1 hand-held camera following the teacher

• Data available for analysis

• parents’ video consent

• play-based: 78%; training: 72%
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Video study I: analysis

• Software: videograph

• Unit of analysis: capturing moments every 20 sec as a turn 

• Categorizing: exclusively one code per child and turn

• Interrater Reliability (according to Früh, 2001): Overall: CRmean = 0.80, 

ranging from CRga = 0.74 to CRmv_a = 0.86

• Units for statistical calculation: duration of time

SpiF:  27 Min. 01.2 Sek.     MzZ: 28 Min. 12.1Sek.
(t-Test: n.s.; p = 0.279)
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Video study II: codes and categories

Theoretical frame of reference: 

• Time on task as one of the relevant factors for learing outcome 

(i.e.Seidel & Shavelson, 2007)

• Münchner Aufmerksamkeitsinventar [Munich attentiveness inventory] 

(MAI, Helmke, 1988)

Categories developped for video study:

Attentiveness
low high

0 = No task 1 = off-task

[ga]

2 = on-task 

[gt_teacher]

3 = on-task 

[gt_child]

4= on-task 

[m_a]

5 = on-task 

[mv_a]

No task 

given

Glance 

away from 

maths 

activity, 

also 

disruptive 

behaviour

Glance to

the teacher 

involved in 

maths 

activity

Glance to 

the child 

involved in 

maths 

activity

Child is 

involved in 

maths 

activity

Child is 

involved in 

maths

activity and 

verbalizes
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Video study methods:
categorizing (example)

• Child 24: looks at his cards, just put down a card, starts counting. � m_a

(4=on task glance on math activity) 

• Child 27: verbalises mathematical content: Have you got number 10? � mv_a

(5= on task verbalizing)

• Child 23: first looked at her cards, but now looks at the child (24) involved in 

maths activity probably interested what he answers � gt_child

(3 = on-task glance to the child involved in math activity)

•

m_a gt_childmv_a

24

27

23
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Video study results: 
time on task play-based versus training

mv_a m_a gt_child gt_teacher ga N_cod

training 103.80 259.49 439.49 462.15 372.53 51.54

play-based 267.25 558.55 491.16 048.41 163.48 91.88

Sign. *** *** n.s. *** *** n.s.

Tab.: All categories show significant differences (Bonferoni) except glance to teacher

involved in math activity and not codable
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Video study results: Time on task in relation to
competencies and intervention
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training results
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math_activity [m_a]
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glance away from math [ga]
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Summary and conclusions

• The main results show that play-based fostering is more effective 

than the fostering in the control group and is as effective as the 

training programme

• Clear behaviour differences between play-based fostering and 

training programme

• Children are more active and are more often involved in 

mathematics activity when learning with the play-based fostering 

compared to  training programme

• The pattern of activity is related to the intervention and not to the 

child‘s maths competence



Pädagogische Hochschule des Kantons St.Gallen18

Contact

• Karin Rechsteiner: Karin.rechsteiner@phsg.ch

• Bernhard Hauser (project leader) bernhard.hauser@phsg.ch

• Franziska Vogt: franziska.vogt@phsg.ch

Institute of research in teaching and learning

University of Education St. Gallen

Notkerstr. 27, CH 9000 St. Gallen

www.phsg.ch/forschung



Pädagogische Hochschule des Kantons St.Gallen19

References

• Ennemoser, M. & Krajewski, K (2007). Effekte der Förderung des Teil-Ganzes-

Verständnisses bei Erstklässlern mit schwachen 

Mathematikleistungen.Vierteljahreszeitschrift für Heilpädagogik und ihre 

Nachbargebiete, 76, 228-240.

• Friedrich, G. u. Galgóczy, V. (2004). Komm mit ins Zahlenland. Eine spielerische 

Entdeckungsreise in die Welt der Mathematik. Freiburg: Christophorus.

• Friedrich, G. & Munz, H. (2006). Förderung schulischer Vorläuferfertigkeiten 

durch das didaktische Konzept „Komm mit ins Zahlenland“. Psychologie in 

Erziehung und Unterricht, 53, 134-146. 

• Früh, W. (2001). Inhaltsanalyse. Theorie und Praxis. 5., überarbeitete Auflage“, 

Konstanz: UVK Verlagsgesellschaft.

• Golinkoff, R. (2010). The Power of Play: Preparing 21st Century Children for a 

Global World. Paper presented at the EARLS SIG5 Meeting August 2010, 

Luzern. 

• Helmke, A. (1988). Das Münchner Aufmerksamkeitsinventar (MAI). Manual für 



Pädagogische Hochschule des Kantons St.Gallen20

References

• Krajewski, K., Nieding, G. & Schneider, W. (2007). Mengen, zählen, Zahlen: 

Die Welt der Mathematik verstehen (MZZ). Berlin: Cornelsen.

• Krajewski, K., Renner, A., Nieding, G. & Schneider, W. (2008). Frühe Förderung 

von mathematischen Kompetenzen im Vorschulalter. Zeitschrift für 

Erziehungswissenschaft, 10, Sonderheft 11/2008, 91-103.

• Krajewski, K., Nieding, G. & Schneider, W. (2008). Kurz- und langfristige Effekte 

mathematischer Frühförderung im Kindergarten durch das Programm 

„Mengen,zählen, Zahlen“. Zeitschrift für Entwicklungspsychologie und 

Pädagogische Psychologie, 40, 135-146.

• Krajewski, K., Renner, A., Nieding, G. & Schneider, W. (2008). Frühe Förderung 

von mathematischen Kompetenzen im Vorschulalter. Zeitschrift für 

Erziehungswissenschaft, 10, Sonderheft 11/2008, 91-103.



Pädagogische Hochschule des Kantons St.Gallen21

References

• Moser, U. & Berweger, S. (2006): wortgewandt & zahlenstark. Lern- und 

Entwicklungsstand bei 4- bis 6-jährigen. Testhandbuch. St. Gallen und Zürich: 

Kantonaler Lehrmittelverlag. 

• Pauen, S. & Pahnke, J. (2008). Mathematische Kompetenzen im Kindergarten: 

Evaluation der Effekte einer Kurzzeitintervention. Empirische Pädagogik, 22(2), 

193-208.

• Rademacher, J., Trautewig, N., Günther, A., Lehmann, W. & Quaise-Pohl, C. 

(2005). Wie können mathematische Fähigkeiten im Kindergarten gefördert 

werden? Ein Förderprogramm und seine Evaluation. Report Psychologie, 30, 

366-374.

• Seidel, T. & Shavelson, R.J. (2007). Teaching Effectiveness Research in the

Past Decade: The Role of Theory and Research Design in Disentangling Meta-

Analysis Results. Review of Educational Research, Vol. 77, No. 4, pp. 454–499



Pädagogische Hochschule des Kantons St.Gallen22

References

• Walsh, G.; Sproule, L.; McGuinness, C.; Trew, K.; Rafferty, H.; Sheehy, N. 

(2006): An appropriate curriculum for 4-5-year-old children in Northern Ireland: 

Comparing play-based and formal approaches. Early-Years-An-International-

Journal-of-Research-and-Development. Vol 26 (2) Jul 2006, 201-221.

• Wittmann, E. Ch.: Die Grundkonzeption von "mathe 2000" für den 

Mathematikunterricht in der Grundschule. http://www.mathematik.uni-

dortmund.de/ieem/mathe2000/pubonline.html


