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Abstract

Despite the well-documented phenomenon that Chinese parents tend to be actively involved in their young children’s educa-
tion, few studies have explored how Chinese parents manifest math involvement and how their practices operate in early math
learning at home. This study investigated Chinese mothers’ teaching behavior and its relation to child activity by examining
mother—child interactions in everyday math activities. Forty-eight 5-year-olds and their mothers were recruited from 4 kin-
dergartens in Northeastern China, and participated in two everyday mathematical tasks. Mother—child teaching interactions
were video recorded. The results revealed that Chinese mothers modified their teaching strategies based on the task, and
provided high level of learning-oriented support during the teaching interactions. The findings also suggested that contrary
to the stereotypical image of Chinese parents as controlling and punitive, Chinese mothers who used more directive strategies
were also more likely to use open-ended and positive strategies in math activities. Furthermore, the findings demonstrated
that the relationship between maternal teaching and children’s activities seem to resemble the white-middle-class pattern,
which indicated open-ended and positive teaching strategies might be more important in promoting children’s independent
engagement in math tasks than directing and focusing strategies.

Keywords Maternal teaching - Mother—child interactions - Early math instruction - Chinese mothers

A number of studies have explored the nature and effective-
ness of parental teaching activities with their preschool aged
children, and highlighted the role of parent-child interactions
in everyday settings in early childhood education; however
few of them have examined parental-child teaching interac-
tions in the mathematical domain (e.g., Zhou 2005; Hyde
et al. 2006; Pan, Gauvain et al. 2006; Sun and Rao 2011). Of
the studies that do exist, the vast majority were conducted in
Western cultures. Researchers have shown that Chinese par-
ents differ from their American counterparts in the nature of
parenting, particularly with respect to school related activi-
ties (Ng et al. 2007; Huntsinger and Jose 2009; Qin et al.
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2009; Cheung and Pomerantz 2011). Based on the Chinese
ideologies of the parent role and learning, Chinese parents
have traditionally been responsibile for teaching their chil-
dren at home (Chao 2000); and they were shown to be more
involved in early math education when compared with their
American couterparts (Chen and Uttal 1988; Huntsinger and
Jose 2009; Pan et al. 2006). Considering the fact that Chi-
nese children have been found to outperform their American
counterparts in mathematics, shortly after or even before
they enter elementary school (Stevenson et al. 1993; Hunt-
singer et al. 1997; Zhou 2005), it is important to examine the
role that Chinese parents play in early math education. This
may help us to better understand effective parental involve-
ment in the home and provide more insight on how to facili-
tate children’s early math experiences. To address this criti-
cal gap, we explored how Chinese mothers instructed their
preschool aged children in dyadic everyday math activities,
as well as examined the role of maternal teaching in promot-
ing child independent engagement in math tasks.
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Everyday Activities as a Context for Math
Learning

Teaching and learning behaviors are embedded in cul-
tural and social contexts, and everyday activities at home
provide context for learning culturally relevant behaviors
(Moreno 2000; Dunst et al. 2006; Hyde et al. 2006; Tudge
et al. 2006). Research has shown that parental involvement
in young children’s educational activities, such as shared
reading and monitoring homework, can have a positive
influence on young children’s academic outcomes (Jeynes
2012). Therefore, it is important for researchers to observe
and study the interactive learning experiences between
parents and their young children during everyday activi-
ties and their possible impact on children’s future school
success.

Evidence has shown that children at a young age have
opportunities to be involved in a variety of different math-
ematical activities (Ginsburg 2006; Guberman 1999; Son-
nenschein et al. 2012), and that they are able to acquire
a number of mathematical skills through everyday expe-
riences (Saxe 1991; Kalchman 2011). For example, the
study of South American street vendors indicated that
although the street vendor children received little formal
mathematical instruction, they were able to think math-
ematically in their daily life through invented strategies.
The street vendors were found to benefit from their infor-
mal mathematical knowledge and perform better in ratio
usage than children in school.

Parent-Child Teaching Interactions in Social
Contexts

Vygotsky’s socio-cultural approach (1978) underscores the
importance of adults’ role in developing higher mental
functions, and cultural influences on the teaching and the
learning process. Vygotsky’s ideas provide a framework to
understand parent-child teaching interactions, especially
the transition from joint problem-solving to child inde-
pendent functioning. During joint collaborative problem
solving, children learn to define the task, construct knowl-
edge, and manage the situation through active participation
in organized activities with the guidance of adults (Rogoff
1990). One major component of parent-child teaching
interactions is the transfer of responsibility, which refers
to the decreasing of parents’ role in managing the task
and the increasing of children’s independent behavior in
performing the task (Rogoff 1990). Parents are supposed
to gradually and sensitively relinquish their responsibility,
transfer it to the children and withdraw from the task; as
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a result, the children will be guided to manage the tasks,
and eventually take over the regulatory role and behave
independently in the learning activities (Rogoft 1990).
Researchers have shown that effective parent-child teach-
ing interactions can positively influence children’s cogni-
tive development and school achievement (e.g., Dieterich
et al. 2006; Eisenberg et al. 2010; Hayakawa et al. 2013),
and some argued that early parental involvement may have
a larger impact compared with parental involvement in later
schooling (Chao 2000; Rogala 2001). Moreover, previous
studies have underscored the importance of parental auton-
omy support (e.g., conceptual questions) and positive feed-
back (e.g., praise) in developing children’s self-regulation
skills and promoting independent performance (Morrison
et al. 2003; Gregory and Rimm-Kaufman 2008; Liew et al.
2014). For example, it was found that mothers’ use of dis-
tancing strategies (e.g., conceptual questions) and compe-
tence attributions (e.g., praise) were predictors of children’s
independent performance in teaching activities (Diaz 1991).
Research suggested that mothers provided supportiveness
(e.g., praise), and autonomy support during early teaching
interactions, and through these repeated dyadic interactions,
mother offered valuable opportunities for children to develop
their self-control and self-regulation abilities, which would
be transferred to later school life and eventually promote
their academic success in school (Morrison et al. 2003;
Gregory and Rimm-Kaufman 2008; Liew et al. 2014).

Early Mathematical Instruction in Chinese
Culture

Cultural ideologies about parental responsibility and learn-
ing may influence parental involvement in children’s math
learning. Chinese parenting is largely rooted in the Confu-
cian ideas of training and “guan”, which focus on parents’
continuous guidance and monitoring of their children (Chao
2000). Consistent with these cultural notions, Chinese par-
ents tend to view themselves as the primary teachers of their
young children and are responsible for hands-on instruction.
In addition, Confucianism emphasizes that the first step of
an individual’s development is the acquisition of knowledge
(Li 2005). This view continues to be endorsed by Chinese
parents in contemporary society (Luo et al. 2013). The pur-
suit of knowledge is also considered to be a moral virtue in
children, as knowledge is gained through effort, persever-
ance, and repetition. As such, Chinese parents tend to attach
importance to their young children’s pre-academic skills
(e.g., Pearson and Rao 2003), and believe that the amount
of time spent on learning is essential for determining aca-
demic outcomes (Jose et al. 2000). There has been a recogni-
tion that Chinese parents tend to be more involved in their
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children’s math learning than their American counterparts
(Huntsinger and Jose 2009; Wang et al. 2012).

More generally, teaching and learning processes can vary
across cultures due to the different social statuses of the
instructor and student, as well as the different expectations
held regarding teaching and learning behaviors (Hofstede
1986). For example, teachers in collectivist cultures, such
as Chinese culture, generally have a higher status, and the
teacher-student relationships are more formal and hierarchi-
cal relative to individualistic cultures. Teachers are expected
to initiate and direct the learning process and students are
expected to follow teachers’ instruction without question.
Thus teaching activities in collectivist cultures are more
likely to be teacher-guided. On the whole, Chinese ideolo-
gies of parents’ role and the nature of learning may lead par-
ents to believe in the importance of a high level of parental
involvement, one that lends itself to more structured teaching
of their young children (Chao 2000).

Previous research has reflected a tendency for Chinese
parents to provide more structure in the teaching and learn-
ing process when compared with European American par-
ent counterparts (e.g., Huntsinger and Jose 2009; Qin et al.
2009; Huntsinger et al. 2011). Specifically, Chinese parents
were more likely to use systematic teaching and structure
their children’s learning environment to a greater degree at
home, especially in mathematics (Huntsinger et al. 2000;
Huntsinger and Jose 2009; Sun and Rao 2011). Chinese
mothers have also been found to adopt a high proportion of
directive strategies during teaching interactions with their
kindergarteners, and emphasize the accuracy and efficacy
of problem solving during the learning process (Sun and
Rao 2011).

Task Influences

Research has shown that parental instruction is affected by
task characteristics. Specifically, the nature and difficulty of
a teaching task could largely affect the instruction process.
Mothers tended to use more direct and nonverbal strategies
during an unfamiliar tasks, and were more likely to pass the
responsibility to the children during a familiar task (Gon-
zalez 1996). It has also been found that mothers provided
more verbal instructions and emotional feedback in every-
day activities than in school-based activities (Sun and Rao
2011).

Parents tend to adjust their teaching behaviors based on
their different interpretations of various tasks (Rogoff 1990).
Mothers’ beliefs about the goal of the task were linked to
their choice of teaching behavior during reading tasks (Mea-
gher et al. 2008). It has also been proposed that cultural fac-
tors may influence maternal selection of the teaching tech-
niques in relation to the task demand. Research comparing

maternal teaching across tasks in different cultural groups
suggested that there might be a complex relationship among
cultural factors, task characteristics, parental teaching strate-
gies and children’s learning (Kermani and Brenner 2000).
Different languages, socialization patterns, and learning
styles may lead to the fact that children across cultures need
different kinds of teaching for different tasks.

It remains unclear how Chinese parents manifest their
involvement and how their practices operate in their chil-
dren’s early math education. To address this gap, the present
study examined Chinese mothers’ teaching strategies in two
everyday math tasks (geometry puzzle and map task) with
their kindergarterners. Specifically, two research questions
were explored: (1) How do mothers’ teaching behaviors vary
across tasks? (2) What is the relationship between mothers’
use of various teaching strategies and children’s independent
engagement in the tasks?

Method
Participants

Participants included 48 Chinese mother—child dyads
recruited from four kindergartens in Northeastern China.
The schools were located in urban middle-class areas. The
children’s mean age was 64.8 months (range = 58.0-71.0
months). Twenty-six of the children were female. The moth-
er’s mean age was 30.4 years (range = 24.0-42.0 years).
Additional demographic characteristics are presented in
Table 1. Based on the official data from China’s National
Bureau of Statistics, the middle class in China was defined
as households with an annual income between 60,000 to
500,000 yuan (8452 to 70,439 USD). As can be observed,
the majority of the sample were married, employed, middle-
class mothers, who had a college degree.

Procedures

All teaching interactions were video-recorded at home in an
area where instruction might normally occur. Prior to any
instruction, mothers were asked to complete a parent survey.
After the survey was completed, a “warm-up” task was given
to allow participants to get accustomed to the video camera
and procedures. The mothers were then asked to teach their
children on the two tasks. The order of tasks was determined
randomly using a Research Randomizer. A unique number
was assigned to each of the tasks (task 1, task 2) and 48 sets
of numbers (1/2, 2/1) were generated and assigned to each
parent-child dyad to determine the order of the task. Each
dyad was given a 5-min break between tasks.
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Table 1 Descriptive statistics for demographic variables (N=48)

Variables Percent (%) M SD

1. Child age -
2. Mother age

64.80 (months) 4.21
30.42 (years) 5.31
3. Education - -

Less than college 24
College or higher 76
4. Employment - -
Unemployed 10
Employed 90

5. Family income - -
25,000-50,000 yuan

50,000-75,000 yuan 8
75,000-100,000 yuan 21
100,000-125,000 yuan 31
125,000-150,000 yuan 26
Above 150,000 yuan 10
6. Child gender - -
Male 46
Female 54
7. Marital status - -
Married 94
Single/divorced/widowed 6
8. Math preparation - -
Junior school math 4
High school math 42
One year calculus/higher 54
9. Confidence in math - -
Not good at all 10
Not very good 12
Fair 36
Good 30
Very good 12
10. Confidence in math teach- - -
ing
Not confident at all 8
Not very confident 16
Somewhat confident 30
Confident 36
Very confident 10
Tasks

Two mathematical tasks were used in this study: one map
game and one geometry puzzle. The tasks were selected
based on previous studies on parent-child interaction in
mathematics with young Chinese children (Sun and Rao
2011).

@ Springer

Map Game

The mother—child dyads were given a city bus map (see
Fig. 1). The bus fare and the distance between the bus sta-
tions are indicated on the map. The distance between the
adjacent stations on the green line is one kilometer, and the
fare is ¥1; the distance between the adjacent stations on the
red one is two kilometers, and the fare is ¥3. Mothers were
asked to help their children to find out different routes from
the black point to the two yellow points and then decide
on the most cost-efficient routes by comparing their travel
distances and costs. The map game emphasizes the under-
standing of numbers and calculation.

Geometry Puzzle

The dyads were given a geometry puzzle (28 pieces) and
were asked to complete the puzzle according to a given pic-
ture (see Fig. 2). This puzzle game emphasizes the knowl-
edge of basic geometry through combining and manipulating
shapes, and recognizing space.
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Fig.1 City map

Fig.2 Geometry puzzle
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Measures
Parent Survey

Mothers were asked to complete questionnaires on demo-
graphics including age, marital status, education, math prep-
aration, family income, employment status, and child age.

Maternal Teaching Behaviors

Nine variables were coded on the maternal teaching
behaviors as below. Teaching variables were selected
from previous literature that examined maternal teaching
in mother—child teaching interactions (Diaz et al. 1991;
Moreno 2000; Salonen et al. 2007):

1. Perceptual questions: questions to which the answers
can be found within the child’s perceptual field (“Where
should this piece go?”; “What color is this?”).

2. Conceptual questions: questions that require a concep-
tual, mental representation, abstract thought, or plan
(“What do you do next?”’; "How do you compare the
two route options?”).

3. Directives: mother directs the child’s behavior verbally
("Put the red piece here"; "Let’s do this part first").

4. Praise: mother verbally acknowledges that the child
has performed in a correct way ("That’s right!"; "Good
job!") or positive statements about the child’s behavior
or competence in general ("You are smart!"; "You are
so good at this").

5. Labeling: mother labels or describes the task ("This is a
pentagon"; "Here is the route from A to B").

6. Correction: mother verbally indicates that the child has
performed incorrectly ("This is not right"; "That piece
shouldn’t go there"), or physically corrects the child’s
behavior.

7. Contingency: mother uses “bribery” strategies to facili-
tate the task or manage frustrations ("If you get this done
quickly, I will give you the toy you want").

8. Modeling: mother manipulates the task or performs the
task for the child to observe.

9. Other verbalizations: non-verbal utterances or state-
ments that cannot fit in any categories above ("well";
"En-huh").

Child Activity

Child’s independent engagement in the task was used as an
index of mother’s transfer of responsibility. This was meas-
ured by the amount of time (duration) that the child was
actively paying attention to the task, manipulating the task
materials in the manner in which they were to be used, or
engaged in other task-related behaviors in the final 2 min of

the teaching interaction. Non-independent engagement in the
task was not included (e.g., attending to the task following
mothers’ visual cues or directions).

Reliability

Coders were the first author and a Chinese research assistant.
The research assistant was first trained by the author. After
the assistant had a clear understanding of the coding system,
she and the author coded two teaching interactions selected
at random. Any discrepancies in coding were discussed by
the two coders. When general agreement was reached, 20
mother—child dyads were selected at random and coded inde-
pendently. Correlation coefficients were computed using the
raw frequencies for each variable. For the puzzle task, the
coefficients ranged from .69 to .94, median = .85; for the
map task, the coefficients ranged from .60 to .92, median
=.81. In addition, the Kappa statistic was conducted to
determine interrater reliability for each task, which yielded
a kappa of .84 for the puzzle task, and a kappa of .79 for
the map task. Discrepancies in ratings were discussed and
resolved by the two coders.

Results

A 6-min segment of each mother—child interaction was used
for data analysis, including the first 2 min, the middle 2 min,
and the final 2 min of the teaching interaction. Statistical
analysis was conducted to explore: (1) the differences in
maternal teaching behaviors across tasks; (2) the relation-
ship between mothers’ use of various teaching strategies and
children’s independent engagement in the final 2 min.

Maternal Teaching Strategies Across Tasks

A principal component analysis (PCA) was conducted to
reduce the number of the teaching variables. Items with
substantial cross-loadings (larger than .30) were first
removed, including labeling, other verbalizations, and cor-
rection. After removing the cross-loaded items, for the puz-
zle task, the first 4 components recorded eigenvalues above
1, explaining a total of 67.51% of the variance (28.32%,
15.41%, 12.60%, and 11.12% respectively), which suggested
a 4-factor solution. Oblimin rotation was conducted, and the
rotated solution indicated that all 4 factors have a number
of substantial loadings. Perceptual questions and directives
loaded on factor 1, labeled directing strategies; modeling
loaded on factor 2, labeled focusing strategies; conceptual
questions and praise loaded on factor 3, labeled open-ended
and positive strategies; and contingency loaded on factor 4
(see Table 2). For the map task, the first four components
recorded eigenvalues above 1, explaining a total of 68.10%
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Table 2 4-factor Solution and Item Loadings for Puzzle Task (N =
48)

Items Factors
Directing  Focusing  Open-ended Contingency
& positive
PQ .85
DIR 73
MOD 91
cQ 81
CONTING .88
PRA .64

Factor loadings under (<) 0.30 are not reflected in the factor matrix

Table 3 4-factor Solution and Item Loadings for Map Task (N = 48)

Items Factors
Directing  Focusing  Open-ended Contingency
& positive
PQ .83
DIR 72
MOD .87
CQ .82
PRA 71
CONTING 94

Factor loadings under (<) 0.30 are not reflected in the factor matrix.

Table 4 Maternal teaching factors by task (N = 48)

Puzzle Map
M SD M SD F

of the variance (29.25%, 15.24%, 13.28%, and 10.32%
respectively), which suggested a 4-factor solution. Oblimin
rotation was conducted, and the rotated solution indicated
the same pattern of factor loading as the puzzle task (see
Table 3).

Descriptive analysis was then conducted to provide a
summary of maternal teaching strategies across tasks (see
Table 4). There were high level of directing strategies in both
tasks. A multivariate analysis of variance (MANOVA) was
conducted to examine the differences in maternal teaching
factors across tasks (puzzle and map). The analysis revealed
a significant difference in mother’s overall use of teaching
behaviors across two tasks, F(4, 44) = 60.13, p < .01. The
univariate analysis revealed significant differences across
tasks in mother’s use of directing strategies, F(1, 47) =
35.46%*, p <.01; open-ended and positive strategies, F(1,
47) =40.68**, p < .01; and contingency, F(1,47) = 150.98,
p <.01 (Table 4). An inspection of the mean scores of mater-
nal teaching behaviors indicated that mothers provided more
directing, and open-ended and positive strategies in the puz-
zle task, and more contingency in the map task.

Maternal Teaching Strategies and Child Activity

Next, correlation analysis was conducted between the four
maternal teaching strategies and child activity for puzzle and
map task respectively (see Table 5 and 6). For the puzzle
task, child activity was positively correlated with directing
(r = .34, p < .05), and open-ended and positive strategies (r
= .69, p < .01), and negatively correlated with contingency
(r = — .46, p < .01). That is, maternal use of directing,
and open-ended and positive strategies was linked to high
level of child independent engagement in the puzzle task,

Directing 1839 520 15.63 6.08  35.46%* and maternal use of contingency strategies was linked to
Focusing 791 407 7.69 5.13 1.20 low level of child independent engagement in the puzzle
Open-ended & positive ~ 9.38  6.89  5.04 6.4  40.68%* task. For map task, child activity was positively correlated
Contingency 502 499 777 817 150.98%%* with directing (r = .33, p < .05), and open-ended and posi-
- tive strategies(r = .58, p < .01), and negatively correlated
*f <.05 with focusing (r = — .31, p < .05) and contingency strate-
p<.01 gies (r = —.40, p < .01). That is, maternal use of directing,
TabIeIS Correlations bgtween Directing Focusing Open-ended & Contingency CHILD ACT
teaf:h.mg factors and child positive
activity for puzzle task (N = 48)
Directing 1 27 38% —.10 34%
Focusing 1 24 .06 —.04
Open-ended & positive 1 - 31%* .69%*
Contingency 1 — 46%*
CHILD ACT 1
"p < .05
“p < .01
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Table 6 Correlations between

. . Directing Focusing Open-ended & Contingency CHILD ACT

tea.ch.lng factors and child positive

activity for Map Task (N = 48)
Directing 1 15 .36% -.19 33%
Focusing 1 .07 22 - .31%
Open-ended & positive 1 - .30% 58
Contingency 1 — 40%*
CHILD ACT 1
“p < .05
“p < .01

and open-ended and positive strategies was linked to high
level of child independent engagement in the map task, and
maternal use of focusing and contingency strategies was
linked to low level of child independent engagement in the
map task. Moreover, open-ended and positive strategies was
positively correlated with directing strategies, and negatively
correlated with contingency strategies in both tasks. That is,
mothers who use more open-ended and positive strategies
were also more likely to use more directing strategies, but
less likely to use contingency strategies in both tasks.

Moreover, correlations between demographic and con-
trol varibles and child activity were examined. Maternal
education was found to be positively correlated with child
activity (r = .35, p < .05 for puzzle, and r = .30, p <. 05 for
map), and therefore was controlled in the following analysis
predicting child activity. No significant correlations were
found between other demographic variables and child activ-
ity, indicating that they have little predictive values in deter-
minging the outcome variable of interest.

Hierarchical regression was then conducted to explore
the relationship between the four teaching strategies and
children’s independent engagement, controlling for mater-
nal education. The association between maternal education
and child activity became non-significant after the four

factors were added in the regression model; next, maternal
education was removed and hierarchical regression was
run to investigate the relationship between the four teach-
ing strategies and children’s independent engagement (see
Table 7). For the puzzle task, the analysis revealed that the
regression model was significant (F = 22.14, p < .01) and
open-ended and positive strategies were positively associ-
ated with child activity (8 = .68, p < .01), and contingency
strategies were negatively associated with child activity (f
= -.23, p < .01). That is, maternal use of open-ended and
positive strategies predicted high level of child independ-
ent engagement, and maternal use of contingency strate-
gies predicted low level of child independent engagement
in the puzzle task. For the map task, the analysis revealed
that the regression model was significant (F = 16.32, p <
.01), and that open-ended and positive strategies were pos-
itively associated with child activity (f = .62, p < .01), and
focusing and contingency strategies were negatively asso-
ciated with child activity (f = — .19, p < .10; = —.18, p
< .10, respectively). That is, maternal use of open-ended
and positive strategies predicted a high level of child inde-
pendent engagement in the map task, and maternal use of
focusing and contingency strategies predicted low level of
child independent engagement in the map task.

Table 7 Hierarchical regression

-0 ¢ - Variables Puzzle Map
predicting child activity (N =
48) Model 1 Model 1
B SEB B B SEB B

Directing .14 .06 .16 12 .07 .14
Focusing - .06 .05 - .07 —.14 .08 —.197
Open-ended & positive .78 A1 .68%* .55 .10 L627%%
Contingency —.18 .09 — 23 —.15 .08 —.187
AR? 64 57
F 22.14%% 16.32%*
p<.1
*p < .05
“p <.01
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Discussion

The primary purpose of this study was to examine how
Chinese maternal teaching strategies differ across tasks,
and the role of different maternal teaching behaviors in
promoting children’s independent engagement in every-
day math tasks. The findings demonstrated that maternal
teaching strategies were influenced by task type, and that
Chinese mothers provided a high level of learning support
in the teaching interactions. Moreover, the results revealed
that maternal use of open-ended and positive strategies
and contingency strategies were important predictors of
child independent engagement in the tasks.

First, the results indicated that overall, Chinese mothers
provided a high level of learning-oriented support during
the teaching interactions. This is consistent with previ-
ous findings that indicate Chinese mothers tend to provide
more structured instruction during math interactions with
their young children (e.g., Huntsinger and Jose 2009; Sun
and Rao 2011). This pattern of results is in keeping with
the Confucian ideology that emphasizes the centrality of
acquiring knowledge (Li 2005). Chinese mothers empha-
size the importance of accuracy in problem solving, lead-
ing them to more closely monitor and direct their children
during the learning process.

Interestingly, it appeared that Chinese mothers who pro-
vided more learning-focused support, also put more effort
in engaging the children in the activities. The mothers
who used more directing strategies (perceptual questions
and directives) were also more likely to use open-ended
and positive strategies (conceptual questions and praise)
in both tasks. Despite the long-held belief that Chinese
parents generally tend to be both controlling and punitive
(e.g., Luo et al. 2013), the results here suggests that learn-
ing-oriented behaviors, and open-ended and positive strat-
egies are not incompatible. Although this was not antici-
pated, it is not surprising, as it is consistent with the theory
that learning best occurs in an environment where children
feel interested and involved (Arnold and Doctoroff 2003).
This is in line with previous research in Western cultures
which found that mothers who tended to emphasize learn-
ing were also more likely to believe that learning should
be fun, and that teaching approaches should integrate task
learning and child engagement (Arnold and Doctoroff
2003; Meagher et al. 2008).

The results also revealed that Chinese mothers altered
their teaching behaviors based on the task. Specifically,
mothers spent longer time, showed higher levels of activ-
ity, provided more verbal utterances, and used more open-
ended and positive teaching strategies in the puzzle task.
This finding is consistent with previous research that Chi-
nese mothers tend to encourage more experimentation and
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provide more positive feedback during the puzzle task as
compared to other math tasks (Sun and Rao 2011). This
suggests that mothers may adjust their teaching strategies
based on their understanding of effective help in different
tasks. Parents who tend to believe that a specific task is
designed for learning were more likely to show learning-
focused behavior (Meagher et al. 2008). The puzzle task,
as compared with the map task, may be perceived as a
more playful or entertaining activity that requires manual
manipulation, which could naturally induce more experi-
mentation and emotional interaction between the mother
and the child. In contrast, the map task involves more
formal math knowledge (e.g., addition), and the cultural
emphasis on acquisition of knowledge may lead Chinese
mothers to view it as a serious academic task rather than
an interactive activity. As such, in the map task, mothers
might feel more responsible for teaching the children how
to “do it right”, rather than encourage children’s explora-
tion and experimentation compared with a more playful
task that empasizes hands-on manipulation.

Moreover, the map task is more abstract and complex
than the puzzle task, which may affect mothers’ use of
teaching strategies. This is in line with previous research
which found that as task complexity increased, parents were
inclined to apply more controlling and nonverbal teaching
strategies (Kermani and Janes 1999). Teaching a more com-
plex math task in a collaborative way may require more pro-
fessional teaching skills and experience. It was found that in
complex math tasks, preschool teachers were more likely to
provide teaching in a more collaborative manner than moth-
ers, which might suggest that professional training of math
teaching is very important for optimal teaching in complex
tasks (Sun and Rao 2011). In a less complex activity, moth-
ers may feel more comfortable and less stressed, and it’s
easier for them to detect their children’s competence level,
and provide more verbal teaching. When teaching a more
complex math task, mothers who lack professional training
in early math teaching may not have sufficient knowledge to
provide effective instruction in a collaborative way. As such,
they may tend to use more controlling strategies, such as
correction and contingency, to ensure the success of the task.

Futhermore, the PCA revealed very similar structures of
the teaching behaviors for both the puzzle and map tasks
(i.e., directing, focusing, open-ended and positive, and
bribery strategies) . Besides, when examining the relation-
ship between maternal teaching and children’s independent
engagement, the four teaching categories also yielded very
similar patterns of association to child engagement across
tasks. The relatively few differences of the structure pat-
tern and its relation to child activity may be the results of
the similar nature of the two tasks. As the tasks used in the
study were designed and planned by researchers to solicit
certain behaviors, they may be similar in nature compared



Early Childhood Education Journal (2021) 49:1061-1072

1069

with the activities that mothers would typically do with
their children in everyday life. The similarity in tasks may
have led to the relatively stable patterns in maternal teach-
ing behaviors.

It is also possible that the structure patterns of maternal
teaching strategies are universal and stable across differ-
ent types of tasks. The 4-factor structure revealed in this
study has much in common with the dimensions of maternal
teaching behavior identified in previous study conducted in
western context (Diaz 1991), which may suggest that there
might be a stable structure pattern of maternal teaching in
early mother—child teaching interactions. It is likely that
different dimensions serve particular functions in teaching
interactions. For example, directing strategies (directives,
perceptual questions) serve the purpose of directing child’s
performance, focusing strategies (modeling, description)
help keep the child on task, and distancing and competence
attribution strategies (conceptual questions, praise) help
promote child’s autonomy and self-regulation skills. Those
functional differences may remain stable across different
tasks, which may lead to the relatively stable structure pat-
terns of maternal teaching.

Moreover, the analysis suggested that open-ended and
positive verbal teaching patterns might be more effective in
promoting children’s independent engagement than directive
and focusing strategies regardless of task. This pattern of
results is consistent with previous literature which gener-
ally indicated that children tended to benefit from parents’
teaching strategies that provided more positive feedback
and autonomy support (Morrison et al. 2003; Supplee et al.
2004; Hoff and Tian 2005; Gregory and Rimm-Kaufman
2008; Zhang et al. 2008). The findings here suggest that
positive feedback and open-end teaching strategies seem to
be crucial in promoting children’s autonomy and takeover
of responsibility in problem solving. Open-ended strate-
gies such as conceptual questions require children to form
mental representation and conceptual thoughts of the task,
which may elicit children’s thoughts of goals and plans, and
therefore may facilitate children’s self-regulation skills and
independent performance. Affective strategies such as praise
may help build a motivational and positive atmosphere in
mother—child social interactions; through these positive
interactions, mothers may communicate to the children a
sense of self-efficacy, which may help facilitate children’s
self-regulation and takeover behaviors in the teaching
interactions.

Additionally, focusing strategies (modeling) was found to
be negatively correlated with children’s independent engage-
ment in the map task. This finding suggests that it might be
important to compare maternal teaching strategies that focus
mainly on task completion and those that motivate children’s
independent performance. Although those strategies may all
aim at facilitating the problem-solving process, they may

have conceptual and functional distinctions in mother—child
teaching interactions.

Finally, mothers’ use of “bribery” strategies was nega-
tively associated with children’s independent engagement
regardless of task. It is not surprising since “bribery” usu-
ally occurs when problems arise (e.g., children were not
cooperative or distracted), and the mother would promise
a a reward or call the child’s attention to a future pleasure
to prevent the child from withdrawing from the task. Thus,
the occurrence of “bribery” strategies are associated with
less successful interactions, and therefore was a predictor of
low-level child activity. Besides, parents’ use of “bribery”
could be regarded as a more coercive strategy as compared
to information giving behaviors, since it is usually not com-
bined with any developmentally appropriate explanations
for why the children should behave in a certain ways for
moral reasons (Duncan et al. 2000). The negative association
between mothers’ use of “bribery” and child activity is also
consistent with the overall result pattern of results which
suggests that less intrusive and coercive teaching strategies
tend to be more effective in promoting children’s independ-
ent engagement.

There has also been a general debate about the overall
appropriateness of using “bribery” strategies with young
children. Parents were more often found to use “bribes” to
achieve a desired outcome in daily interactions with their
chidren, such as facilitating health food choices and get-
ting their young children to do chores (e.g., Li et al. 2018;
Tucker et al. 2006). It is argued that using unhealthy food
as bribes could reduce children’s ability to self-regulate
hunger, resulting in overconsumption and obesity (Tucker
et al. 2006). Bribery methods have been linked to permissive
parenting where parents attempt to control their children or
keep their children happy by using gifts or toys (Baumrind
1997; Howenstein et al. 2015). Researchers have argued that
making decisions because of bribes may lead to a focus on
extrinsic goals and a lack of trust in internal sources (Tucker
et al. 2006). The “bribery” strategy is different from positive
reinforcement. “Bribes” are used for the purpose of chang-
ing a behavior without giving developmentally appropriate
explanations of moral reasons (Duncan et al. 2000). Thus,
a “bribery” strategy can be viewed as a misuse of exter-
nal rewards seeking immediate compliance. When mothers
use “bribes” to get the children to comply during teaching
interactions, children may perceive it as their mother paying
them to learn, which could undermine their child’s intrinsic
motivation for learning and possibly leading to low child
activity, regardless of task.

Overall, the pattern revealed in this study is in line with
the white-middle-class pattern which argues that more col-
laborative instruction and positive emotional feedback is
more effective in promoting the learning process. It has
been argued that optimal scaffolding should follow the
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“minimal-sufficiency principle”, meaning that in order
to maximize children’s autonomy and takeover of adult
responsibility, only the minimum level of controlling,
directives and external rewards should be given in adult-
child teaching interactions (Salonen et al. 2007). In con-
trast, adults’ indirect and open-ended teaching strategies
would build the bridge between children’s independent
functioning level and their functioning level with adults’
help. Indirect and open-ended teaching strategies could
ignite children’s takeover of responsibility and “pull” the
child towards the new competence level; moreover, in
optimal scaffolding, establishing a positive and supportive
atmosphere in parent-child social interactions is important.
Parents need to give positive emotional response to the
children, and by responding in a supportive and positive
manner, positive attribution of children’s competence will
be transmitted to the children, which would enhance their
sense of self-efficacy and promote their self-regulation
skills (Salonen et al. 2007).

The white-middle-class pattern revealed in this study
could possibly be explained by the background character-
istics of the sample. Seventy-six percent of the mothers in
the sample has a college or higher degree, and the major-
ity of the participants were from middle-class families in
urban China. Mothers in a high SES group and with rela-
tively high education level are usually more likely to be
exposed to the Western ideas of child-rearing, in which
optimal scaffolding usually requires more democratic style
of interaction, more collaboration, and positive emotional
feedback. As the group of Chinese mothers in this study
is very homogenous in terms of formal education level, it
is not surprising that the maternal education variable is
not a predictor of children’s activity when other teaching
variables were added. Formal schooling can be a powerful
force that makes mothers from different cultural groups
behave more similarly, which may be considered as part
of the cultural change towards so called “modernization”
(Laosa 1980). The background characteristics of the sam-
ple may have an influence on the home learning environ-
ment and the effectiveness of different teaching strategies,
and that’s a likely answer as to why the result patterns
resemble the white-middle-class pattern. It is also pos-
sible that the maternal teaching patterns are similar to the
white-middle-class pattern because of the limitations of
the tasks used in this study. Although we used informal
math tasks and observed the mother—child dyads in home
environment to capture naturalistic teaching, the tasks
were still designed by the researchers and different from
teaching activities that would naturally occur in their daily
life. Therefore, it is possible that the informal math tasks
used in this study didn’t elicit enough cultural specific
behaviors in the dyadic teaching interactions.

@ Springer

Limitations and Future Directions

Some cautions must be exercised when interpreting these
findings. First, the participants are from middle-class, urban
areas of China. Thus, we are limited in the extent that the
findings reflect the teaching patterns of mothers’ from rural
China or those of lower social economic status. Future stud-
ies may consider involving a sample with different SES/low
maternal education and explore the teaching patterns and
their relationships to child performance. Moreover, it would
be interesting to replicate this study in different cultures,
for example with European American mothers, to come to
a global view of how mothers from distinct cultural back-
grounds may behave in math teaching interactions. Second,
although the study attempted to capture more naturalistic
teaching interactions by using more informal math activities
in the home, the interactions were still contrived, thus the
extent that they accurately reflect naturally occurring home
instruction is unclear. Future studies may consider observ-
ing everyday teaching interactions that naturally occur in
Chinese families to see if the teaching patterns would be
different. Despite these limitations, we believe the findings
provide additional insight into the role that parents can play
in early math education in Chinese culture, added to our
knowledge of how family activities may encourage chil-
dren’s engagement in math learning from a global perspec-
tive, and have implications for designing parent education
programs promoting effective parental involvement in early
math experiences.
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