
TSG Agenda 

TSG 1: Mathematics education at preschool level 

Class: A 

 

Session 1 – July 13th 

1. Time: 14:30─14:35 Beijing time 

Welcome 

 

2. Time: 14:35─14:45 Beijing time 

Title of the Paper:  

Application of number line estimation strategy for 5-6 years old children: Effect of 

reference point marking 

 

Author(s):  

Xiaoting ZHAO & Xiaohui XU  

 

Institution(s) and Country/Region:  

Capital Normal University, Beijing, China 

 

Short abstract of the paper: 

To verify whether the reference point marker is effective in improving preschool children’ 

reference point strategies use, this study adopts the eye-tracking technology to investigate 

usage of reference point and the change of the estimate ability in the number line estimation 

(NLE) task for X to Y years old children, in order to help preschool children improve 

reference points strategy use, to further promote the development of children's NLE ability. 

According to the estimated performance, [\ children aged X-Y were divided into three 

groups with the same estimated level. \-]\ number line task was divided into three 

conditions: endpoint condition, midpoint condition and quartile condition. Each group 

completed one of the conditions. The results showed that children aged X-Y years used 



different estimation strategies with different frequencies, and the estimation accuracy of 

midpoint group children was significantly higher than other. 

 

3. Time: 14:45─14:55 Beijing time 

Title of the Paper:  

Unraveling the quantitative competence of kindergartners 

 

Author(s):  

Marja van den Heuvel-Panhuizen1 & Iliada Elia2 

 

Institution(s) and Country/Region: 
1Utrecht University, the Netherlands, Nord University, Norway 
2University of Cyprus, Cyprus 

 

Short abstract of the paper: 

In this study we investigated the structure of quantitative competence of kindergartners by 

testing a hypothesized four-factor model of quantitative competence consisting of the 

components counting, subitizing, additive reasoning and multiplicative reasoning. Data 

were collected from kindergartners in the Netherlands (n = 334). A confirmatory factor 

analysis showed that the four-factor structure fit the empirical data. A statistical implicative 

analysis at item level revealed that the found implicative chain reflects by and large the 

sequential steps mostly followed in teaching kindergartners early number: starting with 

counting and subitizing, then additive reasoning and finally multiplicative reasoning. These 

implicative chains also clearly show that the development of early quantitative competence 

is not linear. There are many parallel processes and cross-connections between components 

of quantitative competence. 

 

4. Time: 14:55─15:05 Beijing time 

Title of the Paper:  

Insights about constructing symmetry with 5-year-old children in an artistic context 

 



Author(s):  

Yuly Vanegas1, Carla Rosell1 & Joaquin Giménez3 

 

Institution(s) and Country/Region: 

1Universitat de Lleida, Spain 

2Universitat de Barcelona, Spain 

 

Short abstract of the paper: 

The objective of this communication is to describe an initial approach to the construction 

of a learning trajectory of symmetry for early childhood education. A sequence of activities 

was designed based on found in previous research, in which art is introduced as a specific 

context. It describes the implementation of the proposal, which was carried out with 5-6 

year olds and the subsequent analysis. The results obtained from the study have allowed us 

to recognize that children can classify artistic works according to the number of axes and 

how they consider the line of symmetry as an axis. At the same time the results reveal that 

the path followed in the sequence may constitute as a hypothetical learning trajectory of 

symmetry for early childhood education. 

 

5. Time: 15:05─15:15 Beijing time 

Break 

 

6. Time: 15:15─15:25 Beijing time 

Title of the Paper:  

Kindergartners’ use of symmetry and mathematical structure in representing SELF-

portraits  

 

Author(s):  

Joanne Mulligan & Gabrielle Oslington 

 

Institution(s) and Country/Region: 



Macquarie University, Sydney, Australia 

 

Short abstract of the paper: 

As part of a large study, Connecting Mathematics Learning through Spatial Reasoning, jj 

Kindergarten children’s drawings of their portraits were analysed for features of line 

symmetry and mathematical structure. Children’s portraits were initially drawn by observing 

the face of a partner. The drawing was folded along a central line, placed on blank paper, 

with only half the portrait visible along a line of symmetry. The child completed the portrait 

matching the explicit features of the initial drawing. Evidence of symmetry was analysed 

such as matching key features of the face in alignment and with details reflecting the 

symmetrical features of the eyes, nose, mouth and ears. Drawings were categorised for one 

of five levels of structural development utilised in a related study on mathematical pattern 

and structure with Kindergartners. There were wide qualitative differences found in the 

drawings, with half of the drawings showing incomplete symmetrical features. However, 

over thirty percent of children represented explicit structural features such as equal spacing, 

congruence, partitioning and alignment of facial features.  

 

7. Time: 15:25─15:35 Beijing time 

Title of the Paper:  

Investigating evidence of Girls’ and boys’ early symmetry knowledge through multiple 

modes of assessment 

 

Author(s):  

Nicole Fletcher1, Diego Luna Bazaldúa2 & Herbert P. Ginsburg3 

 

Institution(s) and Country/Region: 
1Fairfield University, CT, USA 
2The World Bank Group, Washington D.C., USA 
3Teachers College, Columbia University, USA 

 

Short abstract of the paper: 



Symmetry is a fundamental geometric concept that receives minimal attention in early 

childhood curriculum. This study sought to explore the relationships between children’s 

accurate identification and explanation of symmetric transformations after a symmetry 

software intervention and children’s performance on a post-test that asked students to draw 

symmetric transformations and identify lines of symmetry. This study also sought to 

explore whether the relationships between these measures differed for girls and for boys. 

Positive correlations between accurate symmetry identification and the domains assessed 

at post-test and between explanations of symmetries and the domains assessed at post-test 

were found for participants overall, and similar patterns were found for girls and for boys. 

The findings have implications for software learning opportunities and modes of 

assessment for all children. 

 

8. Time: 15:35─15:45 Beijing time 

Title of the Paper:  

4-Year-Olds Children’s Understanding of Repeating Patterns: A report from China 

 

Author(s):  

Fang Tian & Jin Huang 

 

Institution(s) and Country/Region: 

Faculty of Education, East China Normal University, Shanghai, China 

 

Short abstract of the paper: 

Young children have an impressive amount of mathematics knowledge, but past 

psychological research has focused primarily on their number knowledge. Preschoolers 

also spontaneously engage in a form of early algebraic thinking—patterning. We try to 

clarify the development of Chinese preschoolers’ understanding of repeating patterns. ]qj 

children（male=r]，female=Yq）aged j were administered a repeating pattern, visual-

spatial working memory and early mathematics assessment. According to the results of our 

study, children aged j can copy, fill and expand the pattern, but there are still some 

difficulties in abstracting pattern, especially in identifying the repeat unit of the 



pattern(M=\.jY). Children’s patterning skills were significantly linked to their performance 

on spatial skills and numerical ability. Preschoolers’ patterning skills independently and 

significantly predicted their numerical ability, including formal numerical ability and 

informal numerical ability above age, visual-spatial working memory and spatial ability. 

 

9. Time: 15:45─15:55 Beijing time 

Break 

 

10. Time: 15:55─16:05 Beijing time 

Title of the Paper:  

Investigating how kindergartners represent data with early numeracy and literacy skills 

through a performance task  

 

Author(s):  

Insook Chung 

 

Institution(s) and Country/Region: 

Saint Mary’s College, Notre Dame, IN, USA 

 

Short abstract of the paper: 

This study investigated kindergartners’ early numeracy and literacy skills to complete a 

performance task utilizing data collection skills. The purpose of the study was to examine 

how kindergartners were able to sort each set of the concrete items according to the property 

of the item, identify the quantity of each set of the objects, and record the results with 

drawings, writing object names and numbers to organize and represent the data in a 

worksheet. The responses of the children were analyzed qualitatively and quantitatively to 

accomplish the objectives of the study. The data was collected from thirty-five 

kindergartners enrolled in a public district. Analysis of children's responses resulted in 

eighteen children (51%) providing accurate quantity of each set and successfully recording 

the quantity of each while Seventeen children (49%) did not produce accurate answers. 

 



11. Time: 16:05─16:30 Beijing time 

Discussion 

 

Session 2 – July 14th 

1. Time: 19:30─19:35 Beijing time 

Welcome Session 2 

 

2. Time: 19:35─19:45 Beijing time 

Title of the Paper:  

Counting activities for young children: Adults’ perspectives 

Author(s):  

Dina Tirosh1, Pessia Tsamir1, Ruthi Barkai1,2, & Esther S. Levenson1 

 

Institution(s) and Country/Region: 

1Tel Aviv University, Israel 

2Kibbutzim College of Education, Tel Aviv, Israel 

 

Short abstract of the paper: 

Taking into consideration that young children engage with mathematics outside of the 

preschool classroom, this study focuses on adults who are not preschool teachers and their 

perspectives regarding activities that may promote children’s counting and enumerating 

skills. Finding indicated that adults may not differentiate between verbal counting skills 

and object counting skills. Many activities did not take into account sub-skills necessary 

for counting objects. Results of this study may be used to plan enrichment workshops for 

adults. 

 

3. Time: 19:45─19:55 Beijing time 

Title of the Paper:  

Asking early childhood teachers about their use of finger patterns 

 



Author(s):  

Miriam M. Lüken & Anna Lehmann 

 

Institution(s) and Country/Region: 

Bielefeld University, Germany 

 

Short abstract of the paper: 

Young children often use finger patterns to show numbers during communication with 

peers and adults. In play-based early childhood settings, informal mathematics learning 

takes place when teachers identify teachable moments and react accordingly to children’s 

ideas and questions. The aim of this paper is to examine early childhood teachers use of 

finger patterns in their daily interaction with young children. Interviews with uq early 

childhood teachers show that all teachers use finger patterns in a variety of everyday and 

mathematical contexts. The frequency and formation of finger patterns (static versus 

dynamic), however, varies among the teachers. 

 

4. Time: 19:55─20:05 Beijing time 

Title of the Paper:  

Performance expectations in the area of “Shapes and Spaces” of early childhood 

educators in an international comparison 

 

Author(s):  

Catherine Walter-Laager1, Manfred R. Pfiffner2, Xin Zhou3, Douglas H. Clements4, 

Julie Sarama4, Linh Nguyen Ngoc5, Lars Eichen1 & Karoline Rettenbacher1 

 

Institution(s) and Country/Region: 

1Karl-Franzens University of Graz, Graz, Austria,  

2Zurich University of Teacher Education, Zurich, Switzerland, 

3East China Normal University, Shanghai, China, 



4University of Denver, Denver CO, USA, 

5National College for Education, Hanoi, Vietnam 

 

Short abstract of the paper: 

In an international comparative study, the performance expectations in early mathematics 

in the field of "shapes and space” of qualified early childhood educators and students in 

Austria, German-speaking Switzerland, China (Shanghai), Vietnam (Hanoi) and the USA 

(Denver, CO) are examined using the example of construction games. The performance 

expectations of approximately a third of the qualified early childhood educators and 

students correspond to the current state of science. In other words, more than two thirds of 

qualified early childhood educators have performance expectations that are in some cases 

too low and in others too high. The performance expectations are not more appropriate on 

average due to the training. However, the assessments tend to be more appropriate for 

kindergarten children than for toddlers. 

 

5. Time: 20:05─20:15 Beijing time 

Break 

 

6. Time: 20:15─20:25 Beijing time 

Title of the Paper:  

Mathematics in play 

 

Author(s):  

Ronald Keijzer1, Marjolijn Peltenburg2, Martine van Schaik2, Annerieke Boland1, & Eefje 

van der Zalm2 

 

Institution(s) and Country/Region: 

1Hogeschool iPabo, Amsterdam, the Netherlands 

2Hogeschool Marnix Academy, Utrecht, the Netherlands 

 



Short abstract of the paper: 

This paper reports on a practice oriented research and developmental trajectory exploring 

children’s spontaneous play in the perspective of their mathematical development. The 

research question in this research was: Which characteristics of the interaction between 

preschool/kindergarten teachers and preschoolers (u-Y years) are useful for stimulating 

young children’s language and mathematical development in the context of play? We found 

that spontaneous play can stimulate young children’s development in mathematics, but 

needs enriching as specific guiding when more formal objectives are set. Moreover, we 

found that stimulating mathematical development in spontaneous play presumes 

professionals’ deep knowledge of young children’s mathematics, and that this knowledge 

helps professionals deciding on the form of child-professional interaction. 

 

7. Time: 20:25─20:35 Beijing time 

Title of the Paper:  

Does preservice teacher training change prospective preschool teachers’ emotions about 

mathematics? 

 

Author(s):  

Oliver Thiel 

 

Institution(s) and Country/Region: 

Queen Maud University College, Trondheim, Norway 

 

Short abstract of the paper: 

A major aim in many curricula for Early Childhood Education and Care (ECEC) is that 

children shall develop positive attitudes towards mathematics. In order to facilitate this, 

teachers need to have positive feelings about mathematics. Therefore, ECEC teacher 

training has to deal with prospective teachers’ emotions about mathematics. The aim of this 

small-scale study is to investigate if and how ECEC teacher training changes prospective 

ECEC teachers’ emotions about mathematics, especially mathematics-related enjoyment 

and mathematics anxiety. ]r] students from a Norwegian University College participated 



in a longitudinal quantitative study with an experimental pre-test post-test control group 

design. The findings suggest that a positive change of emotions only succeeds when 

practical and theoretical training are intertwined. 

 

8. Time: 20:35─21:00 Beijing time 

Discussion 

 

Session 3 – July 17th 

1. Time: 21:30─21:35 Beijing time 

Welcome Session 3 

 

2. Time: 21:35─21:45 Beijing time 

Title of the Paper:  

Bishop’s (1988, 1991) mathematical activities reframed for pre-verbal young children’s 

actions 

 

Author(s):  

Audrey Cooke & Jenny Jay 

 

Institution(s) and Country/Region: 

Curtin University, Australia 

 

Short abstract of the paper: 

Educators who work with young, verbal children can use Bishop’s (][}}, ][[]) Six 

Mathematical Activities to identify mathematical thinking. But what mathematics might 

young, pre-verbal children engage with? To help unlock the mathematical thinking of 

young, pre-verbal children, the authors analysed hours of video to identify children’s 

actions that could indicate which of Bishop’s activities was evident. The authors used these 

visible actions to reframe Bishop’s activities for young, pre-verbal children, focusing on 

what the educator observes rather than what the child says. 

 



3. Time: 21:45─21:55 Beijing time 

Title of the Paper:  

When math meets games—The active construction of children's core mathematics 

experience in games 

 

Author(s):  

Jianqing Wen 

 

Institution(s) and Country/Region: 

Shanghai Jing’an Anqing Kindergarten, China 

 

Short abstract of the paper: 

Games are how children understand the world. Through games, Children obtain perceptual 

mathematics experience and achieve mathematical thinking ability. The curriculum of 

Shanghai kindergarten no longer takes field experience but children’s life experience as a 

logical starting point since many years ago. The math activities have been focusing more 

on mathematics problems and phenomena in life, such as ranking in number, sub-groups, 

sorting toys by category. We are studying the characteristics of children’s mathematics 

learning and are paying more attention to children’s development of thinking in 

mathematics learning. Games are a basic form of activity for preschool children. We are 

using games to advance children’s mathematics learning, stimulate children’s interest, meet 

children’s operation and exploration needs, and promote the construction of children’s 

mathematical experience in an exciting and natural state. 

 

4. Time: 21:55─22:05 Beijing time 

Title of the Paper:  

Analysing a Danish kindergarten class teacher’s instructional support in mathematics with 

the tool Class  

 

Author(s):  

Birgitte Henriksen 



 

Institution(s) and Country/Region: 

Aarhus University, Denmark 

 

Short abstract of the paper: 

The Danish kindergarten class has recently become mandatory and a national curriculum 

for mathematic has been designed for the age group 5-7 years. The aim of this study is to 

employ the Classroom Assessment Scoring System (CLASS) developed by Hamre and 

Pianta (u\\r) in order to analyse the quality of instructional support a Danish kindergarten 

class teacher offers when teaching mathematics. Employing CLASS Instructional Support 

is associated with pupils’ cognitive development concerning higher-order thinking, 

process-oriented feedback and language development. The analysis according to CLASS 

shows that the quality of Instructional Support is low. 

 

5. Time: 22:05─22:15 Beijing time 

Break 

 

6. Time: 22:15─22:25 Beijing time 

Title of the Paper:  

Mathematical learning environments in Norwegian ECEC child groups 

 

Author(s):  

Øyvind Jacobsen Bjørkås, Dag Oskar Madsen, Anne Grethe Baustad, & Elisabeth 

Bjørnestad 

 

Institution(s) and Country/Region: 

Nord University, Bodø, Norway 

 

Short abstract of the paper: 

The mathematical learning environment in Norwegian Early Childhood Education and 

Care (ECEC) Child Groups is evaluated in a large scale national observational study by 



using ITERS-R and ECERS-R. The results suggest that especially in the area of block play, 

but also in the areas of reasoning and number, the learning environments are inadequate. 

We find little difference in results even if the ECEC centres report that they work 

systematically on mathematics.  

 

7. Time: 22:25─22:35 Beijing time 

Title of the Paper:  

“More Gooder”: children evaluate early numeracy apps 

 

Author(s):  

Ann LeSage & Robyn Ruttenberg-Rozen  

 

Institution(s) and Country/Region: 

Ontario Tech University, Canada 

 

Short abstract of the paper: 

A growing body of research analyzing the quality of math education apps have criticized 

their design quality and superficial exploration of numeracy content. However, these 

studies present an adult’s (i.e., researcher, teacher, or parent) perspective on apps designed 

for young children. This paper adds the voices of young children (4 – 6 year-olds) to this 

growing body of research. The paper highlights criteria a group of kindergarten children 

deem important for ‘more gooder’ math apps. The children in this study suggest the 

following criteria adults should consider when selecting early numeracy apps: (1) flexibility 

/ choice of games, tasks, and content explored, (2) appropriate cognitive challenge, (3) 

adaptability, (4) touch responsiveness, (5) ease of navigation, (6) positive verbal 

reinforcement, and (7) meaningful rewards 

 

8. Time: 22:35─23:00 Beijing time 

Discussion and closing TSG 1 

 


