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Abstract 
This study explored the role of assessment to effectively facilitate curriculum 
reform aiming to foster children’s creativity and teachers’ creativity fostering 
behaviours (CFB). A “flipped-measure” was introduced by deliberately posi-
tioning a mode of formative assessment in the centre of the curriculum mod-
ifications, rather than after modifications. Children’s creativity was measured 
using the Preschoolers’ Creativity Test and teachers’ CFB was measured with 
the Creativity Fostering Teacher Behaviour Index (CFTIndex) at three-time 
intervals during one academic year. Results showed that the newly-adopted 
child-centred curriculum and pedagogy, which was launched concurrently 
with a formative assessment, significantly enhanced children’s creativity (p 
< .001) and teachers’ CFB (p = .001). The findings suggested that the mode of 
an assessment scheme, “re-positioning” of formative assessment and curricu-
lum modifications, all play important roles in leading a curriculum reform 
geared towards promoting children’s creativity and teachers’ CFB. 
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1. Introduction 

In this era of globalisation and rapid technological innovations, educators are 
calling for a paradigm shift in education that would help future generations to 
become adaptable in this fast-changing and competitive world (Seng, 2000). 
However, school administrators and teachers are challenged to develop curricula 
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that would cultivate children’s generic skills to cope with this constant changing 
environment (Yan, 2015). The current educational culture worldwide still focus-
es on conformity and standardised testing, which contradicts with the principles 
that helps to facilitate students’ generic skills (Robinson, 2013). The “teach to the 
tests” approach (Berry, 2011) is manifested when the school administrators aim 
to enhance the schools’ reputation by increasing students’ achievement (Harris 
et al., 2013). Teachers then take a teacher-directed approach to make sure that 
students learn as much exam-related knowledge as possible, believing that would 
help them excel in examinations and be better prepared for future education or 
career. Under this approach, the counter-effects for young learners might turn 
them into passive and rote learners, and eventually lose the motivation to learn 
(Kirkpatrick & Zang, 2011). Due to this educational malpractice, researchers and 
educators internationally still endeavour to launch effective reform in curricu-
lum and assessment. 

In the Chinese educational and cultural context, the importance of examina-
tion could be traced back to the Sui Dynasty in A.D. 603, where people with 
higher familiarity with the Confucian literature in the imperial examinations 
would have higher bureaucracy positions (Wu, 2016). However, examination is 
still the predominant means to measure students’ academic success in Chinese 
societies nowadays, such as the National College Entrance Examination in 
mainland China, the Hong Kong Diploma of Secondary Education Examination 
(HKDSE) in Hong Kong SAR (Special Administrative Region) of China, and the 
Joint Admission Examination of Four Higher Education Institutions (JAE) in 
Macao SAR of China. Examination scores are used to distinguish the academi-
cally “successful” students from “unsuccessful” ones and direct them towards 
different academic tracks and future careers respectively, which could in general 
shape their social status in the future (Yan, 2015). This highly exam-oriented 
education culture has caused teachers to shoulder great pressure and devote 
most of their time in covering all the teaching materials in an academic-focused 
curriculum within a scholastic year (Chan & Yuen, 2014). Consequently, teach-
ers focus on transmitting knowledge to students rather than fostering their ge-
neric skills, and tend to be more reluctant to innovate (Chan & Yuen, 2014; Li & 
Li, 2019). 

In recent years, an increasing number of kindergartens in the Chinese context 
have started to implement curriculum reform geared towards a child-centred 
environment (Berry, 2011; Yu et al., 2006), and most of them took a “common 
approach” to curriculum reform, i.e. their reform efforts focused primarily on 
modifying the curriculum in terms of its contents and pedagogy, but made no 
changes to the “paper-and-pencil” assessment mode that is deeply-rooted in the 
Chinese educational culture. Unfortunately, implementing curriculum reform 
with this “common approach” has always been far from successful (Yan, 2015). 
Many educators have neglected that the mode of assessment would have an im-
pact on the overall teaching and learning environment, which might lead to an 
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ineffective curriculum reform. In the current study, a local private kindergarten 
in Macao initially took a “common approach” to curriculum reform geared to-
wards a child-centred and creative environment. This initial curriculum reform 
had been far from successful, in which the reform’s initial efforts yielded minim-
al creativeness of classroom activities and teaching strategies. The current study 
challenged the “common approach” to curriculum reform. It explored whether 
modifying the mode of assessment (from summative to formative), and more 
importantly, placing a central role to its “new” assessment scheme, would lead to 
effective modifications in its curriculum and pedagogy, i.e. bringing benefits to 
children’s creativity and teachers’ creativity fostering behaviours (CFB). The 
current study furnishes a response to the dearth of research on the role of as-
sessment in curriculum reform, and hopefully with its empirical evidence hig-
hlighting the crucial manipulations of the mode of assessment within a curricu-
lum reform process, provides theoretical and practical implications for educators 
and policy makers. 

2. Literature Review 

Fullan (2001) proposed three phases, including initiation, implementation and 
continuation, that would affect the final outcome of the implementation of the 
reform process. Initiation refers to the process of originating a decision to pro-
ceed with an educational change. Some factors affecting initiation include advo-
cacy from school administrators and teachers, and government new policy. Im-
plementation refers to the process of putting new ideas into practice. Factors af-
fecting implementation include characteristics of the reform, for example, the 
need for change, complexity and practicality of the new program; local factors 
such as school administrators and teachers; and external factors such as gov-
ernment. Continuation refers to the extension of the implementation phase. It 
refers to whether the change is provided with continuous modifications or be-
comes unnoticeable due to discarding or conflict of ideas. Lastly, the outcomes 
depend on whether the objectives are achieved, and whether students’ learning 
and development are enhanced (Fullan, 2001). This theory of educational 
change not only provides a deeper understanding of the phases within a reform 
process, but also the importance of transforming multiple components to reach 
a lasting and complete implementation of curriculum change. 

2.1. From Summative to Formative Assessments in Early Years 

Dunphy (2010) stated that “assessment in early childhood is about making the 
range of children’s learning visible” (p. 52). The traditional form of summative 
assessment, usually in the form of “paper and pencil” test and examinations, 
could not provide children with opportunities to exhibit their full range of com-
petence due to the restricted setting (Berry, 2008; Pellegrini, 2001). Moreover, 
children’s development trajectory and learning progress is complex, which 
means assessing children’s achievements could be difficult or superficial through 
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summative assessment in the early years (Aras, 2019). Whereas, formative as-
sessment, such as learning portfolios, allows teachers to obtain more meaningful 
information about children’s learning and development through their daily ac-
tivities which promotes continuous teaching and learning modifications (Aras, 
2019; Berry, 2008; Brown, 2005; Dunphy, 2010; Pyle & DeLuca, 2017; Wiliam, 
2011). 

In the Chinese contexts, there is a long tradition of attaching great importance 
to education since helping students attain high academic achievement would 
mean bolstering their upward social mobility (Zhao, 2018). Nonetheless, in recent 
years, there is a trend of reform in seeking to move away from the high-stakes 
summative examinations towards a formative assessment to promote more ac-
tive learning amongst students, especially in the early years (Berry, 2011; Yu et 
al., 2006). More attention is being placed on students’ learning process and 
progress rather than the ranking of students’ achievement. However, challenges 
are encountered when establishing formative assessment within a kindergarten 
in a highly exam-oriented education culture in Chinese societies.  

A summative assessment that mainly distinguishes the ranking of students’ 
achievement has a negative backwash effect on the overall teaching and learning 
environment (Alderson & Wall, 1993; Cheng, 1997; Curtis & Cheng, 2004), 
which leads to a teacher-directed curriculum and pedagogy and decreases child-
ren’s motivation to learn (Kirkpatrick & Zang, 2011). Previous research showed 
that the National College Entrance Examination and HKDSE has a domino neg-
ative effect on the assessment and curriculum in secondary education, which 
further influences primary and early childhood education (Berry, 2011; Yan, 
2015). It has become clear that the mode of assessment would have an impact on 
the overall teaching and learning environment. Although formative assessment 
has been recognised as important in existing literature in terms of boosting stu-
dents’ interests in learning and academic performance (Berry, 2008), educators 
are still grappling with ways to adapt to formative assessment, either its contents 
or implementation. 

Teachers’ reform efforts always focus primarily on modifying the curriculum 
in terms of its contents and pedagogy rather than other important components, 
such as the mode of assessment, subsequently led to ineffective curriculum re-
forms (Yan, 2015). The “new approach” adopted in the current study might pro-
vide a deeper understanding of the role of assessment in curriculum reform and 
reveal the key factors in adopting a new mode of assessment, if it were to bring 
real changes in children and teachers. It thereby proposed the following research 
questions: 1) Are there any significant improvements in children’s creativity due 
to the newly-adopted child-centred curriculum modifications and formative as-
sessment? 2) Are there any significant improvements in teachers’ CFB due to 
the effect of the newly-adopted child-centred curriculum modifications and 
formative assessment? 3) Do teachers’ CFB lead to any changes in children’s 
creativity? 
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2.2. Macao Schools 

Macao was colonised by the Portuguese in the 16th century. With much cultural 
influence from Southern Europe for over 400 years, Macao has acquired certain 
Southern European values and characteristics which distinguish it from other 
Chinese cities. Unsurprisingly, there are differences between Macao’s education 
system in the colonial and post-colonial period. During the colonial period, the 
Portuguese Government took a “laissez-faire” educational policy in which the 
education of Chinese-speaking children was left to the European missionaries, 
local vocational groups, and local community (Lo, 2005; Wong & Rao, 2004). 
After the Macao Government was established in 1999 following the handover of 
Macao to the Chinese government, it has taken a more active role in enhancing 
the quality of early childhood education by setting up various guidelines. In 2014 
and 2015, the Formal Curriculum Framework for Local Schools and the Re-
quirements of Basic Academic Competencies in Early Childhood Education 
were released (Macao Special Administrative Region, 2014; 2015). Children’s ho-
listic development through exploration and learning through play, and generic 
skills, such as creativity, social and communicative skills, that could help child-
ren become lifelong learners were emphasised in these documents. Subsequent-
ly, an increasing number of kindergartens had started to conduct curriculum 
reform in terms of their contents and pedagogy. Most kindergartens have been 
implementing a thematic-based approach, combining with other approaches, 
such as High Scope and corner play (Vong & Vong, 2017). However, these at-
tempts in Macao are yet to be proven effective in developing children’s creativi-
ty. Some studies have shown that developing and implementing curriculum 
reform of similar natures have been far from successful (Wu, 2016; Yan, 2015). 
The futile attempts seem to be linked to the “backwash effect”, i.e. the misalign-
ment between the call for a child-centred curriculum and the highly summative 
assessment (Wu, 2016; Yan, 2015). Given the historical role of assessment in the 
Chinese educational system, assessment should be considered as a crucial and 
indispensable part of the changes introduced within the reform process (Posner, 
1994). 

3. The Present Study 

The present study followed a one-year reform process at a local private kinder-
garten in Macao and used this as a case study for a more in-depth understanding 
of the role of assessment in curriculum reform. This research context is a typical 
kindergarten, in which it is of medium size in terms of the number of children 
and the kindergarten scale in Macao. Moreover, the location of the kindergarten 
is neither in the city centre nor too remote from the residential areas. Students in 
this kindergarten came from different social and economic backgrounds which 
could represent the whole population. The reform process was differentiated in-
to (1) the “old curriculum” before the present study; and the “newly-adopted 
curriculum”, which was further divided into (2) and (3), i.e. first and second 
phases (see Appendix A).  
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3.1. The “Old Curriculum” 

The reform rationale was that the teachers, stimulated by new government 
guidelines and progressive ideas from professional development training, found 
the “teach to the tests” approach and a heavily academic-oriented curriculum 
unsuitable for children’s learning and development, and sought to fostering 
children’s core abilities as their children’s learning goals: creativity, communica-
tion, collaboration and problem solving. The kindergarten had taken an initial 
attempt to modify its curriculum by adding certain child-centred elements into 
the curriculum, in which a thematic approach consisting of a whole-group the-
matic session followed by small-group activities in learning corners and a 
whole-group sharing session was embraced. Yet, there was a mismatch amongst 
the mode of teachers’ pedagogy, the assessment and the curriculum. A teach-
er-directed pedagogical mode, pre-designed teaching aids and activities, and a 
“paper-and-pencil” assessment scheme were still adopted. Thus, the changes 
made to the curriculum and the benefits that the child-centred curriculum that 
were supposed to create could not be reflected much on children. 

3.2. The “Newly-Adopted Curriculum”—First Phase 

The kindergarten then decided to distant itself from the conventional thematic 
approach, and continued to modify its curriculum, but by first introducing dras-
tic changes to the mode of assessment. The summative “paper-and-pencil” as-
sessment scheme was eliminated and the “Child Development and Learning 
Portfolio” was introduced as a new mode of formative assessment. Children’s 
learning progress were documented and evaluated through daily observations, 
photos, video recordings, and children’s artwork. The kindergarten continued to 
embrace the child-centred curriculum, but more time, space and autonomy were 
allowed. Although changes were being made to the mode of assessment, it car-
ried a strong focus on designing activities for children. In this transition period, 
teachers’ pedagogies were still teacher-directed, and activities and teaching ma-
terials were still pre-designed and close-ended in this transition period.  

Teachers tried to collect information to include in the Learning Portfolio. 
However, the first phase was too modest which caused teachers to find difficul-
ties in fulfilling the contents in the Learning Portfolio. Teachers could not get 
children to express ideas relating to the topics, and hence, could not obtain 
much information to support the development of the four core abilities involved 
in the Learning Portfolio. At this stage, there was still a mismatch between the 
mode of assessment and the curriculum due to the fact that their curriculum and 
pedagogy were still fundamentally teacher-directed, but their formative assess-
ment was put into place. This led to the second phase of the “newly-adopted 
curriculum”.  

3.3. The “Newly-Adopted Curriculum”—Second Phase  

The kindergarten had shifted away from a teacher-directed to a more child-centred 
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pedagogical mode. Teachers discussed a theme with children using open-ended 
questions, so as to set up the contents of the activities in accordance with child-
ren’s interests, experiences and capabilities. Learning corners were eliminated, 
and classrooms were opened up to create more space and autonomy for children 
to think and create. During the open classroom activities, teachers provided guid-
ance and used open-ended questions to scaffold children’s ideas. Open-ended ma-
terials were provided for children, and the amount of time given to children for 
the open classroom activities depended on their progress which created a much 
more flexible schedule in the curriculum. After the activities, children shared 
with their peers and teachers of the process, outcome, obstacles, and improve-
ment plans of their open classroom activities. At this stage, teachers were able to 
collect information and record children’s learning progress and core abilities ful-
filling the Learning Portfolio, with a strong focus on capturing children’s emo-
tions and expression of ideas, making the formative assessment in practice and 
goal in alignment with the curriculum and teachers’ pedagogical mode. 

4. Research Design 
4.1. Participants 

A total of 187 children participated in the current study, involving 88 four-year-old 
children (mean age in months: 50.29; age range in months: 46 - 61; 54 boys and 
34 girls) from four K2 classes, and 99 five-year-old children (mean age in 
months: 63.33; age range in months: 58 - 71; 52 boys and 47 girls) from four K3 
classes. Parents’ consent was obtained through the head teachers of each class. 
Eight head teachers and seven teacher assistants teaching these children partici-
pated in the current study.  

4.2. Measures 

The Preschoolers’ Creativity Test (Yeh et al., 2006) was adopted to assess child-
ren’s creativity. It consists of two subtests—Number Association and Situa-
tion-based Problem Solving. The Number Association subtest evaluates novelty. 
Two numbers (two sections: 7 and 9) were given and participants had to draw 
objects that are relevant to the shapes of the numbers. The answering time for 
each section in this subtest is 10 minutes. The Situation-based Problem-solving 
subtest evaluates usefulness. Two stories (two sections: reduce heat; retrieve kite 
stuck in a tree) were told where the story main character encountered some 
problems and participants were asked to help solve the problems. A total of 30 
objects were provided to children and they had to select the objects that are use-
ful to help solve the problems. The answering time for each section in this sub-
test is five minutes. The Preschoolers’ Creativity Test showed acceptable 
test-retest reliability of .69, and good inter-rater reliability of .97 for novelty 
and .99 for usefulness. This test also showed good criterion-related validity (Yeh 
et al., 2006).  

The Creativity Fostering Teacher Behaviour Index (CFTIndex) (Soh, 2000) is 
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a widely-used assessment used to assess teachers’ CFB during their interaction 
with students. CFTIndex was developed based on the nine General principles 
suggested by Cropley (1997) for teachers to foster creativity in students: inde-
pendence, integration, motivation, judgement, flexibility, evaluation, questions, 
opportunities, and frustration. Teachers self-rated their CFB on the CFTIndex 
questionnaire which involved 45 items presented with an 11-point Likert scale, 
with 0 for never and 10 for all the time. The CFTIndex showed good internal 
consistency reliability of .96 and concurrent validity (Soh, 2015). 

4.3. Procedures 

The study employed a design with pre-test, mid-test and post-test, and with an 
intervention in between each test. The pre-test was held at the beginning of the 
scholastic year and was served as baseline data. Children’s creativity was as-
sessed using the Preschoolers’ Creativity Test. Those who were absent on the 
day of assessment completed the test once they returned to school. Teachers’ 
CFB was assessed using the self-rated CFTIndex questionnaire. After the 
pre-test, came the first phase of the newly-adopted curriculum which lasted for 
13 weeks. The mid-test was conducted towards the end of the first school term 
when the implementation of the newly-adopted child-centred curriculum and 
formative assessment was getting more stable. Children’s creativity and teach-
ers’ CFB were assessed for the second time. After the mid-test, came the 
second phase of the newly-adopted curriculum which lasted for 15 weeks. The 
post-test was held by the end of the scholastic year when the implementation 
of the newly-adopted child-centred curriculum and formative assessment was 
in full force. Children’s creativity and teachers’ CFB were assessed for the third 
time.  

4.4. Statistical Analysis 

Analyses of the quantitative data were performed using IBM SPSS Statistics ver-
sion 23. Firstly, regression analysis was conducted to account for the effect of age 
on children’s creativity scores. Paired samples t-test and repeated measures 
ANOVA were conducted to examine the effect of the newly-adopted child-centred 
curriculum and formative assessment on children’s creativity and on teachers’ 
CFB. Lastly, regression analysis was conducted to examine whether teachers’ 
CFB predicts children’s creativity. 

5. Findings 
5.1. The Effect of Child-Centred Curriculum and Formative  

Assessment on Children’s Creativity 

The descriptive statistics of the pre-test, mid-test and post-test of children’s 
creativity scores are presented in Table 1. Higher scores indicate higher creativ-
ity. There was an increase in four-year-old and five-year-old children’s creativity 
overtime, and five-year-old children had higher creativity than four-year-old.  
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Table 1. Means and standard deviations of pre-test, mid-test and post-test creativity 
scores. 

 
Pre-test Mid-test Post-test 

M SD N M SD N M SD N 

Four-year-old children 46.7 7.55 88 54.2 10.2 88 60.2 12.4 88 

Five-year-old children 52.2 12.4 99 57.6 11.0 99 67.9 16.1 99 

Total 49.6 10.7 187 56.0 10.7 187 64.3 15.0 187 

 
Assuming that there were no effects of the child-centred curriculum and forma-
tive assessment on children’s creativity, the creativity scores of four-year-old 
children in mid-test and post-test should be similar to those of five-year-old 
children in pre-test and mid-test. Interestingly, the creativity scores of 
four-year-old children in mid-test (M = 54.2, SD = 10.2) and in post-test (M = 
60.2, SD = 12.4) were greater than those of five-year-old in pre-test (M = 52.2, 
SD = 12.4) and in mid-test (M = 57.6, SD = 11.0). This suggested that there 
might be effects of the child-centred curriculum and formative assessment on 
children’s creativity. 

The assumptions of multicollinearity, homoscedasticity and normal distribu-
tion of the data were examined and whether these assumptions have been vi-
olated were reported. Normal Predicted Probability (P-P) plot and Cook’s D 
were examined to determine the normal distribution of the data. The P-P plot 
for the models illustrated a linear distribution which thereby indicated normal 
distribution. The Cook’s Distance values were all under 1, suggesting individual 
cases were not unduly influencing the models, further verifying a lack of outliers. 
The next assumption check is homoscedasticity. Examining the data using a 
scatterplot between the standardised residuals and the standardised predicted 
values showed that the data points were equally distributed and scattered ran-
domly, indicating homoscedasticity. The last assumption check is multicolli-
nearity. Analyses of collinearity statistics showed that this assumption had been 
met, as VIF scores were all under 1 (VIF scores between 1.0 - 1.096). 

In order to claim that the improvements in children’s creativity is predomi-
nantly due to the effect of the newly-adopted child-centred curriculum and for-
mative assessment, regression analysis was conducted to account for the effect of 
age in mid-test and post-test early on in the analysis process. Firstly, a regression 
analysis was conducted to account for the effect of age in mid-test: 1) effect of 
age, 2) effect of pre-test creativity, and 3) effect of age and pre-test creativity on 
mid-test creativity were tested respectively. When compared the r2 among the 
three regression models, 3% of variability in mid-test creativity was explained by 
age, 20% of variability in mid-test creativity was explained by pre-test creativity 
and 20.2% of variability in mid-test creativity was explained by age and pre-test 
creativity. From this, it was indicated that the effect of age towards mid-test 
creativity was not as strong as the effect of pre-test creativity towards mid-test 
creativity.  
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Secondly, a regression analysis was conducted to account for the effect of age 
in post-test: 1) effect of age, 2) effect of pre-test creativity, and 3) effect of age 
and pre-test creativity on post-test creativity were tested respectively. When 
compared the r2 among the three regression models, 9% of variability in 
post-test creativity was explained by age, 12.7% of variability in post-test creativ-
ity was explained by pre-test creativity and 16.8% of variability in post-test crea-
tivity was explained by age and pre-test creativity. From this, it was indicated 
that the effect of age towards post-test creativity was not as strong as the effect of 
pre-test creativity towards post-test creativity.  

Thirdly, a regression analysis was conducted to account for the effect of age in 
post-test: 1) effect of age, 2) effect of mid-test creativity, and 3) effect of age and 
mid-test creativity on post-test creativity were tested respectively. When com-
pared the r2 among the three regression models, 9% of variability in post-test 
creativity was explained by age, 17.3% of variability in post-test creativity was 
explained by mid-test creativity and 22.5% of variability in post-test creativity 
was explained by age and mid-test creativity. From this, it was indicated that the 
effect of age towards post-test creativity was not as strong as the effect of 
mid-test creativity towards post-test creativity. 

Paired-samples t-test was carried out to examine the differences among 
pre-test, mid-test and post-test creativity scores. Results showed that children in 
mid-test (M = 56.0, SE = .790) had significantly higher creativity scores than 
those in pre-test (M = 49.6, SE = .780), t(186) = −7.72, p < .001. Children in 
post-test (M = 64.3, SE = 1.10) had significantly higher creativity scores than 
those in pre-test (M = 49.6, SE = .780), t(186) = −13.37, p < .001. Children in 
post-test (M = 64.3, SE = 1.10) had significantly higher creativity scores than 
those in mid-test (M = 56.0, SE = .790), t(186) = −7.89, p < .001. 

Repeated measures ANOVA was conducted to examine the effect of the new-
ly-adopted child-centred curriculum and formative assessment on children’s 
creativity in mid-test and post-test. Mauchly’s test indicated that the assumption 
of sphericity was violated, χ2(2) = 20.10, p < .001. Thus, the df were corrected 
using Huynh-Feldt Correction estimates of sphericity (ε = .92). The univariate 
results showed an effect of the child-centred curriculum and formative assess-
ment on creativity scores, F(1.83, 340) = 108.56, p < .001. Figure 1 shows the 
plot of creativity scores overtime.  

5.2. The Effect of Child-Centred Curriculum and Formative  
Assessment on Teachers’ CFB 

The mean scores of the nine subscales and combined score of CFTIndex of 15 
teacher participants for the pre-test, mid-test and post-test are presented in Ta-
ble 2. Higher scores indicate higher CFB. Teachers in post-test had a higher 
mean score in each subscale than those in pre-test and mid-test. Teachers in 
mid-test had a higher mean score in each subscale than those in pre-test. Over-
all, teachers in post-test had a higher combined mean score of the CFTIndex 
than those in pre-test and mid-test. 
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Figure 1. Plot of creativity scores in pre-test, mid-test and post-test. 

 
Table 2. Means and standard deviations of pre-test, mid-test and post-test CFTIndex. 

 
Pre-test Mid-test Post-test 

M SD M SD M SD 

Independence 6.69 1.30 7.32 .930 8.52 .780 

Integration 7.43 1.13 7.80 .910 8.69 .770 

Motivation 6.97 .840 7.48 .770 7.87 .800 

Judgement 6.80 1.15 7.36 .940 8.13 .720 

Flexibility 6.99 .800 7.44 .780 8.44 .620 

Evaluation 6.88 .810 7.12 .750 8.04 .760 

Question 7.24 .770 7.44 .770 8.13 .770 

Opportunities 7.55 .760 7.72 .780 8.32 .780 

Frustration 7.77 .920 7.95 .650 8.44 .800 

CFTIndex 7.15 .780 7.51 .700 8.29 .670 

 
Paired-samples t-test analysis was carried out to examine the differences 

among the pre-test, mid-test and post-test CFTIndex. Teachers in post-test (M = 
8.29, SE = .170) had significantly higher CFTIndex than those in pre-test (M = 
7.15, SE = .200), t(14) = −4.36, p = .001. Teachers in post-test (M = 8.29, SE 
= .170) had significantly higher CFTIndex than those in mid-test (M = 7.51, SE 
= .180), t(14) = −7.00, p < .001. Results showed no difference between pre-test 
and mid-test CFTIndex.  

Repeated measures ANOVA was conducted to examine the effect of the new-
ly-adopted child-centred curriculum and formative assessment on teachers’ 
CFTIndex in mid-test and post-test. Mauchly’s test indicated that the assump-
tion of sphericity was violated, χ2(2) = 10.73, p = .005. Thus, the df were cor-
rected using the Greenhouse-Geisser Correction estimates of sphericity (ε = .64). 
The univariate results showed an effect of the child-centred curriculum and 
formative assessment on teachers’ CFTIndex, F(1.28, 17.9) = 14.94, p = .001. 
Figure 2 shows the plot of CFTIndex scores overtime.  
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Figure 2. Plot of CFTIndex scores in pre-test, mid-test and post-test. 

5.3. The Effect of Teachers’ CFB on Children’s Creativity 

Regression analysis was conducted to examine whether teachers’ CFB predicted 
children’s creativity. The pre-test scores of teachers’ CFTIndex significantly pre-
dicted the pre-test scores of children’s creativity, b = −4.76, SE = 1.22, β = −.28, t 
= −3.92, p < .001. The mid-test scores of teachers’ CFTIndex did not significant-
ly predict the mid-test scores of children’s creativity, b = −.18, SE = 1.05, β = 
−.01, t = −.172, p = .863. The post-test scores of teachers’ CFTIndex did not sig-
nificantly predict the post-test scores of children’s creativity, b = −.84, SE = 1.58, 
β = −.04, t = −.531, p = .596. Yet, when comparing the unstandardised coeffi-
cients and standardised coefficients of mid-test and post-test with pre-test, the 
values of both unstandardised and standardised coefficients of mid-test (b = 
−.181, β = −.013) and post-test (b = −.839, β = −.039) were smaller than those of 
pre-test (b = −4.759, β = −.277). From this, it implied that teachers’ CFB in 
mid-test and post-test had improved and this increase in teachers’ CFB would 
lead to an increase in children’s creativity. 

6. Discussion and Implications 
6.1. The Effect of Child-Centred Curriculum and Formative  

Assessment on Children’s Creativity 

From the point where the child-centred curriculum and formative assessment 
had been newly-adopted till where these were implemented in full force, child-
ren’s creativity had gradually increased throughout the scholastic year. This re-
sult was consistent with existing research conducted by Vong and colleagues 
(2017), where children’s creativity was increased after play opportunities were 
added to the curriculum. 

The first phase of the newly-adopted curriculum in the reform process carried 
a strong focus on designing activities for children, but provided more room for 
children to direct their own learning, allowing them to plan what activities they 
wanted to engage in, what materials they wanted to use and with whom they 
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wanted to collaborate with. The second phase, however, involved much more 
openness in the curriculum, including opening up the classroom, using open-ended 
materials and adopting scaffolding techniques to stimulate children’s ideas. The 
contents of the thematic sessions and activities were developed based on child-
ren’s learning progress, interests, experiences and capabilities. These modifica-
tions in the curriculum allowed children to think and create actively (Curtis & 
Cheng, 2004), which was conducive to children’s creativity. In addition, the 
formative assessment was in alignment with the child-centred curriculum which 
eliminated any drawbacks or negative backwash effect of assessment on the cur-
riculum. 

6.2. The Effect of Child-Centred Curriculum and Formative  
Assessment on Teachers’ CFB 

As seen from the results, the second phase of the newly-adopted curriculum and 
formative assessment in the reform process was strong enough to improve 
teachers’ CFB significantly from mid-test to post-test. The Learning Portfolio 
allowed teachers to focus on capturing children’s expression of ideas. Thus, 
teachers would adopt scaffolding techniques to stimulate and support children’s 
ideas in order to fulfill the contents of the Learning Portfolio. The scaffolding 
techniques adopted in the second phase supported teachers’ questioning and in-
teractions between teachers and children, which prompted them to display more 
flexible strategies and more CFB.  

Inversely, despite some modifications, the curriculum and pedagogical mod-
ifications in the first phase did not have a significant effect on teachers’ CFTIn-
dex from pre-test to mid-test. The reason for this could be due to the fact that 
from the “old curriculum” till the first phase of the newly-adopted curriculum, 
teachers mainly focused on designing activities for children, but not on teachers’ 
pedagogical approach to enhance teachers’ CFB. As a result, the modifications in 
the first phase had not significantly enhanced teachers’ CFTIndex. 

6.3. The Effect of Teachers’ CFB on Children’s Creativity 

The scores of teachers’ CFTIndex and children’s creativity had increased over-
time. Teachers’ CFTIndex in pre-test significantly predicted children’s pre-test 
creativity scores. However, teachers’ CFTIndex scores in mid-test and post-test 
did not significantly predict children’s mid-test and post-test creativity scores 
respectively.  

As seen from the standardised and unstandardised coefficients of teachers’ 
CFTIndex regressed towards children’s creativity in pre-test, there was an ad-
verse effect of teachers’ CFB on children’s creativity. At pre-test, teachers mainly 
focused on modifying the mode of assessment and designing activities for child-
ren. Teachers did not follow children’s learning progress, nor asked questions to 
support their ideas and guide them to think creatively. Thus, teachers’ pedagog-
ical approach indeed had an adverse effect on children’s creativity in pre-test. 
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From the regression analysis of the effect of teachers’ CFTIndex on children’s 
creativity, it was found that the unstandardised and standardised coefficients in 
pre-test had decreased from b = −4.759, β = −.277 to b = −.181, β = −.013 in 
mid-test and b = −.839, β = −.039 in post-test. From this result, it was shown 
that the adverse effect of teachers’ CFB was reduced in mid-test and post-test 
compared to those of pre-test, which meant that teachers’ CFB in mid-test and 
post-test did not cause children to become less creative. During the second phase 
in the reform process, the child-centred curriculum had become stable progres-
sively. Teachers’ pedagogical approach had gradually become less teacher-directed 
and more child-centred. Open-ended questions were used to explore children’s 
interests and experiences, so as to set up the contents of the thematic sessions 
and the open classroom activities in accordance with their learning progress, in-
terests, experiences and capabilities. In addition, classrooms were opened up and 
open-ended materials were adopted to provide opportunities for children to 
think more deeply and creatively. 

6.4. The Re-Positioning of Assessment in Curriculum Reform 

Formative assessment has been considered as important in the early childhood 
educational settings in existing research (Aras, 2019; Dunphy, 2010; Pellegrini, 
2001). Teachers could promptly diagnose children’s learning difficulties and 
make corresponding teaching and learning modifications to enhance children’s 
learning (Berry, 2008; Brown, 2005; Wiliam, 2011). However, many teachers and 
educators are unconscious that both the timing and proper positioning of for-
mative assessment have important roles to play in leading a lasting and complete 
implementation of curriculum reform that would foster children’s and teachers’ 
abilities. The current study enlightened educators to take advantage of the na-
ture of formative assessment and to reconsider the proper positioning of forma-
tive assessment in a curriculum reform process. By adopting a “flipped-measure” 
or re-positioning formative assessment in curriculum reform, it means that for-
mative assessment should be assigned a pivotal status or should be placed at the 
centre of the curriculum reform process, i.e. fulfilling the contents and purpose 
of formative assessment. Fullan’s theory of educational change (2001) empha-
sised the importance of transformation of multiple components to reach a last-
ing and complete implementation of curriculum change. This underlined that 
transformation requires prudent consideration, e.g. simply modifying the con-
tents of the curriculum without providing any concrete directions for teachers is 
susceptible to hit-and-miss, yet adopting a new mode of assessment without 
considering its nature and mechanisms involved are also undesirable. 

In the current study, teachers tried to collect information to include in the 
Learning Portfolio. However, the first phase of the curriculum modifications was 
too modest which caused teachers to find difficulties in fulfilling the contents in 
the Learning Portfolio. Teachers could not get children to express ideas relating 
to the topics, and hence, could not obtain much information to support the de-
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velopment of the four core abilities involved in the Learning Portfolio. In order 
to fulfill the contents in the Learning Portfolio, the curriculum and pedagogy 
had to be changed in a way that matched with the contents of the Learning 
Portfolio, which involved in opening up the classroom, using open-ended mate-
rials and adopting scaffolding techniques to scaffold children’s ideas.  

Besides, results showed that there was a slightly larger increase in children’s 
creativity and teachers’ CFB in the second phase compared to those in the first 
phase of the newly-adopted curriculum. This is because the mode of assessment, 
the curriculum and the pedagogical mode in the second phase was aligned. The 
new mode of assessment induced a positive backwash effect of the assessment on 
the curriculum and pedagogy. In fact it was leading the second phase of the 
newly-adopted curriculum into a child-centred curriculum and pedagogical 
mode. It was also the key to the desired results in children’s creativity perfor-
mance and teachers’ CFB in the current study. This suggested that assessment 
should be given a pivotal role in the curriculum reform process and should be a 
crucial and indispensable part of the changes in a reform process. When con-
ducting a reform geared towards a child-centred curriculum, educators should 
always consider what impact the mode of assessment would bring to the curri-
culum and the whole reform process, and modify the mode of assessment, i.e. 
replacing worksheets, tests and examinations with learning portfolios, so that the 
mode of assessment would not lead to a negative backwash effect on the new 
curriculum. 

6.5. Limitations and Future Studies 

In the current study, modifications in the mode of assessment and curriculum 
were carried out within the whole school. It was impossible to carry out modifi-
cations in only a few particular classes in real-world situation. It would be chal-
lenging to convince parents why particular classes were chosen to participate in 
the reform while others not. Hence, the school would either choose to conduct 
modifications in the mode of assessment and curriculum within the whole 
school or not to conduct any changes. This has caused the current study to have 
no control group to determine if any changes in the outcome scores would have 
been occurred even without the application of the newly-adopted child-centred 
curriculum and formative assessment, i.e. it was possible that mere maturation 
might cause a change in outcome scores. In order to address this limitation, re-
gression analysis was used to examine the effect of maturation on children’s 
creativity scores. Results showed that the effect of maturation did not contribute 
largely to children’s mid-test and post-test creativity. In future studies, another 
kindergarten with a teacher-directed curriculum and a summative assessment 
scheme could be included into the study, so as to compare different approaches 
and to explore whether the effect of the child-centred curriculum and formative 
assessment predominantly leads to improvements in children’s creativity. 

Another limitation is that the effect of other potentially confounding variables 
on children’s creativity were not controlled for, including teachers’ teaching ex-
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perience, and teachers’ perspectives towards the newly-adopted child-centred 
curriculum and this study. Previous research suggested that teachers with more 
teaching experience showed greater support in students’ learning which would 
enhance students’ achievement (Kini & Podolsky, 2016). Moreover, it was un-
certain if every teacher participant was consistent with the orientations of the 
kindergarten and accepted the implementation of the newly-adopted curriculum 
and formative assessment. Previous research demonstrated that it was possible 
that there might still be many old conceptions lied behind the new perspectives 
adopted by the teachers (Ponte et al., 1994). And due to Hawthorne effect, teachers 
might rate themselves higher on the CFTIndex questionnaire or even perform 
better when they knew that they were being observed in this study (Wickström 
& Bendix, 2000). Without having a direct conversation with the teachers, 
whether teachers would be fond of conducting the modifications in assessment 
and curriculum was unclear. In addition, it was unclear if teachers’ self-reported 
CFTIndex questionnaire and classroom observations would reflect their pers-
pectives and attitudes towards the newly-adopted child-centred curriculum and 
formative assessment. As teachers’ teaching experience and their perspectives 
and attitudes on curriculum and assessment were not controlled for in the cur-
rent study, it was unclear if these confounding variables would play a significant 
role in mediating the effect of teachers’ CFB on children’s creativity. Future stu-
dies could consider conducting interviews with teachers to have an in-depth 
understanding of their perspectives and attitudes towards the changes in assess-
ment and curriculum. 
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Appendix A. Characteristics of the “old” and “newly-adopted” curriculum. 

 “Old curriculum” before the  
current study 

‘Newly-adopted curriculum’ in the current study 

First phase Second phase 

Duration Scholastic year 
2015/2016-2016/2017 

09/2017-01/2018 01/2018-06/2018 

Assessment • Learning corners record sheets 
• Tests and examinations 

• Child Development and Learning Portfolio • Child Development and Learning Portfolio 

Flow of  
classroom 
activities 

Whole-group thematic session 

(teachers discussed a theme with 
children) 

↓ 

Small-group activities in learning 
corners 

(children completed pre-assigned 
tasks) 

↓ 

Whole-group sharing session 

(children shared what they did in 
the learning corners) 

Whole-group thematic session 

(teachers discussed a theme with children) 

↓ 

Small-group activities in learning corners 

(children discussed with their teachers what 
activities they wanted to engage in, what 
materials to use to complete their tasks, and 
with whom they wanted to collaborate with) 

↓ 

Whole-group sharing session 

(children shared what they did in the  
learning corners) 

Whole-group thematic session 

(teachers discussed a theme with children; used 
open-ended questions to explore children’s  
interests, experiences, and capabilities) 

↓ 

Small-group open classroom activities 

(children discussed with their teachers what 
activities they wanted to engage in, what  
materials to use to complete their tasks, and with 
whom they wanted to collaborate with; amount 
of time for activities depended on children’s 
progress) 

↓ 

Whole-group sharing session 

(children shared the process, outcome, obstacles, 
and improvement plans of their open classroom 
activities) 

Pedagogy • Teacher-directed (students follow 
teachers’ instructions) 

• Teachers taught lessons according 
to teaching kit. 

• Lack of consideration of children’s 
interests, experiences and  
capabilities 

• Teacher-directed (students follow teachers’ 
instructions) 

• Teachers taught lessons according to lesson 
plans. 

• Lack of consideration of children’s  
interests, experiences and capabilities 

• Child-centred (teachers acted as a role of  
guidance and scaffolded children’s ideas;  
children engaged in activities they were  
interested in; opportunities for children to learn 
autonomously and explore the themes actively) 

• Teachers developed open classroom activities 
based on children’s interests, experiences and 
capabilities 

• No preset goals and teaching contents 

Learning  
environment 

• Multiple learning corners (arts, 
science, literacy, manipulatives 
and puzzles) 

• Multiple learning corners (arts, science, 
literacy, manipulatives and puzzles) 

• Open classroom with large and flexible open 
spaces provided opportunities for active  
learning and individualised instruction 

Teaching 
materials 

• Pre-designed teaching aids • Pre-designed teaching aids • Open-ended materials (natural materials, e.g. 
stones, sand, leaves; manufactured materials, 
e.g. boxes, bottles, cardboard) 
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