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Abstract 

When a child is taught to think critically, support from the family has to be taken into account. 
Unfortunately, in some cultures, including Indonesian, a child expressing his or her own 
ideas is regarded as peculiar. A child is supposed to listen to the parent, not vice versa. 
Whether or not a mother is able to change her approach in nurturing her child so that the 
child can become more critical is examined in this study. A group of Indonesian mothers was 
trained to interact reciprocally with their children. The training lasted for seven months during 
which four training sessions of 2 and a half hours took place every 5-7 weeks. Besides 
training, mothers were also given a chance to review the interactions with their child. The 
mother’s teaching strategies and the child’s performance on critical thinking tasks were 
taken initially as a baseline and were monitored after every training session. The result was 
then compared with those from another group of mothers and their children who did not 
receive such intervention. The mother’s teaching strategies and the child’s critical thinking 
ability were assessed in natural settings independently from each other, following the 
assumption that one aspect of being critical is able to think spontaneously and 
independently from authoritative figures. Altogether 14 categories of maternal teaching 
strategies were used in the mother-child interaction analyses, while critical thinking in 
children was assessed according to cognitive and affective components. 

The results to be reported here are taken from the first phase of the larger, longitudinal study 
and constituted a baseline of both maternal teaching strategies and the child’s performance 
on critical thinking tasks especially designed for this study. Results showed that children with 
better performance in critical thinking tasks have mothers who emphasized informing and 
reasoning besides enjoyed interacting with children rather than pressuring or commanding. 
The implications of these findings for promoting young children’s critical thinking are 
discussed. 
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Background of the study 

Even though theories about how children think and learn have been put forward and 
debated by philosophers, educators, and psychologists for centuries (Wood, 1998), it is only 
recently that critical thinking has become a major focus in the field of education. One of the 
main reasons for this is that there is substantial evidence about the lack of reasoning 
abilities among students, especially university students (see for instance Fisher, 1998; 
Freedman, 1994; Kurfiss, 1988; Lipman, 1991). While the goal of education is to provide 
opportunities for students to learn how to think in order to solve academic and life problems, 
the ability to think critically is found only among the few. Fife (in Kurfiss, 1988) suggests that 
our society will still face many changes than have been seen in the sum history of humanity; 
how well our society handles them in a large part will be determined by its ability to reason 
and think critically. 

While there is no clear agreement about what critical thinking is and the definitions of both 
thinking in general and critical thinking specifically are still vague (Fisher, 1998; Nisbett, 
1993), programs on teaching critical thinking have been offered throughout the world. The 
basic assumption for such programs is that one cannot autonomically become a critical 
thinker. Still, the contents of the programs vary, depending on what specific target one aims 
at and what conception of critical thinking one holds to (McGuinness & Nisbet, 1991; 
Nickerson, Perkins & Smith, 1985; Nisbett, 1993; Riding & Powell, 1993). The impact of 
critical thinking programs for school-age children have been reported elsewhere (Fisher, 
1998); yet, such programs for very young children are barely found, not like programs on 
creativity that have been popular among parents since decades ago. 

This brings issues of the relevance and validity of teaching critical thinking for very young 
children; and, on top of that, an issue of the role parents play in nurturing the development of 
their youngsters’ critical thinking. One cannot doubt the fact that starting from age three, a 
child shows his or her capability to be a natural inquirer by asking so many questions 
(Callanan & Oakes, 1992) that in turn, triggers the parent to give explanation, and thus, 
expands the child’s knowledge. However, there is also enough evidence that for parents, 
especially for those coming from cultures where collectivism is more appreciated than 
individualism (Maehr & Pintrich, 1995), the educational aim in rearing children is to adjust to 
cultural norms and expectations. In Indonesian setting, a series of study done by Fakultas 
Psikologi, Universitas Indonesia, with three ethnic groups represented by different 
professionals including educational specialists, reveals some consistent patterns that being 
obedient, compliant, dependent, and non-autonomy is valued more highly than being 
independent (Chandra, in press). How can a child in Indonesian society, be expected to 
think critically while the parent at home do just the opposite? It can be predicted that an 
Indonesian child is only having a slim chance to be a "critical person", a label Siegel (1988) 
prefers in describing a holistic approach of critical thinking that covers not only cognitive, but 
affective dimensions as well. 

This study aims to test that prediction by having a group of mothers trained for several 
months in the importance of critical thinking and taught to interact reciprocally with their four- 
or five years old. The group met four times every 5 to 7 weeks, and then the researcher met 
each mother individually at her home to review the recorded interactions she previously had 
with the child. The decision to involve parents (usually mothers) in the whole process of 
educating their children is suggested to be done in developing countries as Indonesia is, 
since any intervention program targeted directly to improve the developmental quality of 



children would be fruitless if supports from parents are not taken into account 
(Padmonodewo, 1999). 

So, the research question for the main, larger, longitudinal study is, how can the habits of 
mothers in interacting with their four- or five year olds be changed so that they can 
appreciate their children when the children are expressing their own ideas, thus allowing the 
children to become more critical? In this study, how the mother interacts with her child is 
limited in a teaching-learning session. Since a mother’s way of interacting with her child is 
seen as influencing directly the child’s critical thinking ability, two different ways of assessing 
the child’s critical thinking ability are used. First, as a reaction towards the mother’s teaching 
strategies, and second, as the child’s own performance in critical thinking tasks especially 
designed for this study. When we take data from two parties who interact with each other 
bidirectionally, a sequential analysis can be used (Gottman & Bakeman, 1979). The second 
assessment is independent from what the mother does immediately, since one criterion of 
thinking critically is that one can act independently from authoritative figures (Riesenmy, 
Mitchell, Hudgins, and Ebel, 1991). Following arguments provided by researchers working 
with children, the critical thinking tasks were done in familiar, natural setting, and not formal 
(Siegal, 1997); thus, the true nature of the child’s ability to think critically is expected to 
reveal. Since this study involved 35 mother-child pairs, and will necessarily involve a huge 
amount of sequential analysis, for the purpose of this article, the analysis from the child is 
limited to the second assessment. A sequential analysis of three mother-child pairs have 
been reported elsewhere (Arruan, 2001). 

The effectiveness of the intervention in promoting young children’s ability to think critically 
will be assessed in two ways: 

a. By comparing the results of the intervention group with another group of mothers, 
i.e., the non-intervention, who did not receive such intervention, but were given the 
pre- and post-intervention measurements, as well as other measurements during the 
intervention phase which functioned as monitors of both the mother’s teaching 
strategies and the child’s critical thinking performance. 

b. By comparing the results of both the intervention- and the non intervention-group 
with themselves, i.e., calculating the differences between pre- and post-intervention 
results. 

In either case, the effectiveness of the intervention is examined by using a baseline of both 
the mother’s teaching strategies and the child’s critical thinking ability. The present article is 
based on an analysis that was conducted to assess the baseline of both the mother’s 
teaching strategies and the child’s ability to think critically. 

The research question for the present article is: Which maternal teaching strategies are 
associated with four- and five-year olds’ performance in critical thinking tasks? 

Method 

1. Subjects 

- Pairs of a mother and her child of four- or five years old. 

! Were recruited from those who responded to announcements that 
were posted in three university campuses and two playgroups in 
Jakarta, Indonesia. 



! Characteristic of mothers: at least Year 12 graduate (higher than 
Indonesian average women’s educational background) and lived with 
the husband in the same household. 

! Characteristic of children: 4- or 5-year old (range is 4;0 to 5;9 at the 
start of the study). The children sample consisted of equal number of 
boys and girls; equal number of first or only child and later-born; and 
almost one half attended kindergarten. 

! Forty-two mother-child pairs participated at the beginning; One pair 
dropped out because of the inability of the mother to interact with the 
child without the help of the father; two mothers delivered and got very 
busy with their new baby; two children got a serious ill; two children 
dropped out due to inability to establish further contact with mother, 
i.e., they did not have a contact number or person. 

1. Measurements used in the longitudinal study 

a. Mothers: 

! An open-ended questionnaire regarding child and 
family routines. 

! An attitude scale on child rearing practices. 
! Interaction with the child in teaching-learning sessions. 

b. Children: 

! Wechsler Preschool and Primary Scale for Intelligence 
(WPPSI). 

! Critical thinking tasks (the focus of analysis of this 
paper does not permit a lengthy discussion on these 
tasks). 

! Interaction with the mother during teaching-learning 
sessions. 

2. Measurements for this report: 

a. Mothers 

! Asked to interact with the child by teaching their child 
how to solve five puzzles of three pieces together with 
mother. 

! Mother was first given enough time to accomplish the 
task herself (the average time spent to solve the puzzle 
by each mother was 4 minutes and 30 seconds). 

! The researcher made sure that each mother 
understood the task clearly before she gave any 
instruction to the child to solve the puzzles. 

! Videotapes were used to record the mother-child 
interactions. Each mother was the one who decided 
whether or not the puzzles had been solved by both the 
mother and the child. 

! Transcriptions from the interaction were categorized 
into 14 teaching strategies. Basically, the categories 
were adapted from Diaz, Neal, & Vachio (1991); 
Hartmann & Havind (1981); Heber (1981); and Laosa & 
Sigel, (1982) with the exception of strategy number 14 
which was added by the researcher. See Appendix A. 



! Inter-rater agreement for 6 mother-child interactions 
(including the most and the least varied) yielded results 
from 0.97 to 0.99. 

b.  Children 

! Asked to accomplish five critical thinking tasks: 
Floating bottles, button categories, button ordering, 
perspective taking, make believe 

! For cognitive dimension, scoring covers the aspects 
such as : 

! consistency in making decisions 
! using some criteria in making decisions 
! able to distinguish between facts and non-facts 
! identifying consequences 
! For affective dimension, scoring covers the aspects 

such as: 
! willingness to get involved 
! willingness to learn something new 
! willingness to make one’s own judgment outside 

authoritative figures 
! looking for alternatives 
! be sensitive to the feelings, level of knowledge of 

others. 
! The construct validity of the critical thinking tasks was 

assessed by correlating each critical thinking task 
among each other and with scores taken from WPPSI 
using a different sample of 19 four- and five-year olds 
from one playgroup. The results are shown in 
Appendix B. 

! The reliability of critical thinking tasks was checked by 
using a two-week test-retest with 13 children from the 
same groups as from the validation study. Since each 
critical thinking task correlates significantly and 
positively with the total score, further analysis used 
the total score as a composite score of the child’s 
critical thinking. Using the total score across five 
tasks, the Pearson product moment correlation is 
0.8812. 

  

Procedure 

a. Announcements inviting participants for the study were posted in two play-groups, two 
Faculties of Psychology, and a management institute, all were in Jakarta, Indonesia. A 
phone number to be contacted was also listed. 

b. Special meetings for prospective samples of mothers were conducted in three 
neighborhoods to introduce the purpose of the study and the kind of involvement that 
was expected from the mothers and their children. Samples of mothers were selected 
from those submitting the participating form who met several criteria: graduated from 
Year 12 and live with their husband in the same household. 

c. Rapports with each child was built before any data was collected from them by visiting 
the pair in their home. The researcher first introduced herself and her friends . to the 



child and asked the child to do the same. (Six psychology students of final year helped, 
but only two participated in any one meeting with mother-child pair. Basically the same 
pair would see the same persons over and over again.) The purpose of the study was 
explained to the child by mentioning that the researcher and her friends would like to 
play with the child. Whenever needed, the researchers came back for another 
appointment if a particular child was hesitated to get involved in the study. WPPSI was 
administered before the critical thinking tasks; interaction with mother followed afterward. 

Method of analysis 

To figure out the relationship between the mothers’ teaching strategies and the child’s 
performance on critical thinking tasks, a comparison is made between mothers of children 
who were the five top scorer in critical thinking tasks and mothers of children who were the 
five bottom scorer, respectively. The comparison is done both quantitatively and 
qualitatively. Since the length of mother-child interaction varied from one pair to another, the 
unit of analysis used to make such comparison is the proportion of each strategy from the 
total number of coded interactions for each pair. 

Results 

Overall performance in critical thinking tasks was much below the maximum score which is 
35 (Mean total sample = 12.14). The performance of high-group is much higher than the low-
group (see table 1 below). 

 

Table 1 Comparisons between high-group and low-group means in critical thinking 
tasks’ performances 

Critical thinking tasks High-group 

( n = 5) 

Low-group 

( n = 5) 

Floating bottles 3.34 1.94 

Button categories 4 .75 

Button ordering 3.6 1.8 

Make believe 2.25 1.8 

Perspective taking 4 1.73 

Total score 17.39 7.87 

  

In terms of coded strategies, both high-group and low-group mothers were having about the 
same amount of interactions (Mean high group = 99.60 and Mean low-group = 97.20). The 
numbers shown in each column were collapsed across different types within one strategy 
and were proportion instead of the real coded interactions mothers used. As expected, the 



teaching strategies mothers used were varied, but none had a clear coherent teaching style 
(strategy number 6c). When the high-group mothers’ teaching strategies were compared 
with those of the low-group, some interesting results appeared (see Table 2): 

  

Table 2 Comparisons between the high-and the low-groups in the mother’s teaching 
strategies 

  High Group 

M = 99.60 

Low Group 

M = 97.20 

Description of mother’s behaviours (in 
percentages) 

(in percentages) 

1. Verbal support/ encouraging 
verbally: Verbally expresses 
approval of child’s activity or 
product 
a. Approves 
b. Supports, encourages 
c. Attributes competence 
d. Persuades 

9.01 8.33 

2. Emotional support of child in 
situation: 

a. Appears to enjoy the 
situation (easy and relaxed) 
b. Be responsible for 
child’s momentary need 
c. Becomes involved in 
situation 
d. Avoids confrontation 
with child 

2.25 0 

3. Commands: linguistic imperatives 
that are instructions 

for the child to follow 

0 .286 

4. Directive: softer commands that 
suggests the child to 

to pursue a given course of action 

12.57 24.54 

5. Inquiry: 14.61 17.15 



a. Simple, low-level question 
b. Asks the child to check how the 

child understands the rules/game 
and/or her teaching 

6. Explaining: 

a. Informs 

b. Emphasizes principles, strategies 

c. Has clear coherent teaching style 

28.17 15.32 

7. Reasoning: 

a. Gives reasons when explaining 
b. Talks about what may/might have 

happened 

1.15 0 

8. Correcting: Corrects a child’s action 
verbally 

2.31 4.63 

Modeling:M 9 9. Modelling: 

a. Physically 
demonstrates part of task 
b. Physically 
demonstrates how to 
accomplish task, then asks 
child to repeat 

7.44 

4.48 

44. 4 4 .70 
45.  

9.26 

10. Pressure: Pressures to work at 
tasks 

.21 2.35 

11. Acting: Overly invested in child’s 
performance; acts on the child’s behalf 

18.76 9.47 

12. Rejecting: Rejects child’s ideas 
and suggestions 

.63 .97 

13. Discouraging/pressing actions 
from mother: 

* Verbal expressions: 

a. Being impatient with child 
b. Being frustrated by failure to find 

.74 1.40 



strategy 
c. Being hostile 
d. Lacks pride in child, ashamed of 

child 
e. Gives up, retreats from difficulties 
f. Mother and child express 

disagreement openly 

* Physical means: 

g. Communicates via physical means 
h. Intrudes physically in tasks 
i. Ignores child’s requests 
j. Discontinues 

14. Commenting on self: 

a. Self-inquiry 
b. Acknowledging limitation/confusion 
c. Acknowledging emotion 
d. Acknowledging accomplishment 

5.46 5.85 

0. The high-group mothers’ most used strategy was explaining, while the low-group 
mothers used directives on top of others. 

1. While the proportion of verbal support used by both groups were about similar, the case 
with emotional support was different. In terms of involvement of mothers in the 
interaction, all mothers from the total sample showed quite a high intensity; besides, 
none showed confrontation avoidance with their child. Thus, there was no difference 
between both groups for these two specific strategies. The difference, however, was 
found in the way mothers felt relaxed and easy for the child. The high-group mothers 
showed that they enjoyed playing the puzzles with their child, while the low-group looked 
tensed. When combined with the results from strategy number 10 which is pressure, it 
was clear that the low-group used pressure more often than did the high-group. 

2. The used of pressure by the low-group was also combined with the used of commands, 
correcting, rejecting, and discouraging or pressing actions, which were all higher than did 
the high-group mothers, so it was no wonder if the low-group child felt also tensed. 
Further analyses involving the child’s reaction in the sequential analysis will reveal this 
pattern. 

3. In terms of inquiry, the high-group used less than did the low-group. But the high-group 
did use the reasoning while none of the low-group did similarly. It seems that when a 
child is given his or her right to know what is expected for him or her to do, the child can 
think for him- or herself, and continue proceeding the needed action appropriately. If this 
was the case, the mother would not need to check again and again whether or not the 
child understood the game. Thus, strategy 5b would be very seldom used. But when the 
child is just told to do this or that without enough explanation nor reasoning, the child will 
be waiting for the mother to tell step by step, without engaging his or her own thinking. 
Again, further analysis using the sequential will reveal this pattern. 

4. As with the acting strategy, one might wonder why the high-group mothers used this 
strategy more often than did the low-group mothers. Qualitative analyses revealed the 
pattern the high-group used; they acted by giving one piece of puzzle to the child, and 



asked what the child thought it was best fitted to, while some of the low-group mothers 
just solved the puzzles themselves, but claimed that the child was already being involved 
in solving the puzzles. Overall, the low-group mothers did not wait patiently enough for 
the child to think and solve the puzzles by him- or herself. 

  

So far, the analysis of the mothers’ teaching strategies suggests some relationships 
between a mother’s teaching strategies to her child’s performance in critical thinking. Data 
from personal interviews with several mothers from low-groups who were receiving the 
intervention, revealed that the trainings and discussions have helped them to realize how 
much they had been inhibiting their own children’s thinking. Basically they did not believe 
that a child that young could think, let alone solving the puzzles. With this kind of 
assumption, they kept on telling what to do step by step, but not giving enough information 
about what the bigger picture the child had to accomplish. Even though the scene of mother-
child interaction being recorded was only a sample of how they would interact with the child, 
they agreed that it was quite representative of the daily routines they had with the children. 

The low score in critical thinking tasks of the children and the ‘bad’ teaching strategies 
mothers used functioned as baseline and with further intervention which is still going on, it is 
hoped that some increase in both measurements will appear. Further works will reveal 
whether this hope is realistic or not. 
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APPENDIX A 

Descriptions of mother’s behaviours when 
interacting with her child 

No Description of mother’s behaviours Total 

1 Verbal support/encouraging verbally: Verbally expresses approval of 
child’s activity or product: 

a. Mother approves child’s ideas, suggestion, or action 
b. Mother supports, encourages child, including encourages child to 

proceed independently 
c. Mother praises child 
d. Competence attributions: Statements of praises and encouragement 

which point out to the child the quality of work he/she is doing or has 
done, attributing ability, effort and competence to the child on the given 
task ("You are so smartl!"). 

e. Mother persuades child to keep working on task 

  

2 Emotional support of child in situation: 

a. Mother appears to enjoy the situation, seems easy and relaxed (mother 
makes situation fun, not grim) 

b. Mother is responsible for child’s momentary needs 
c. Mother becomes involved in situation 
d. Mother avoids confrontation with child 

  

3 Commands: linguistic imperatives that are instructions for the child to 
follow ("You must go this way.") For instance, mother spontaneously 
directs child about what he/she should/should not do. 

  

4 Directive: softer commands that suggests the child to pursue a given 
course of action ("Why don’t you go that way?") 

  

5 Inquiry: 

a. Mother asks the child a low-level or simple question 
b. Mother makes an interrogative suggestion to the child to check how the 

child understands the rules/game and/or her teaching 

  

6 Explaining: 

a. Mother gives information about the rules of the 
game. This is coded once for each new item of 
information; when the same information is repeated 
later, it is not coded. 

b. Mother emphasizes principles, strategies. 

  



c. Mother has clear coherent teaching style 

7 Reasoning: 

a. Mother gives child reasons when explaining 
b. Mother talks about what may or might have happened according to the 

possibilities the rules create 

  

8 Competing: Mother talks about who has the best chances to win or about 
other competitive elements. 

  

9 Correcting: Mother corrects a child’s action verbally   

10 Modeling:M Modelling: 

a. Mother physically demonstrates, or models for the child, how to 
accomplish a certain part of the task 

b. Mother physically demonstrates how to accomplish the task, then ask 
the child to repeat 

  

11 Pressure: Mother pressures child to work at tasks   

12 Acting: Mother overly invested in child’s performance; mother acts on the 
child’s behalf 

  

13 Rejecting: Mother rejects child’s ideas and suggestions   

14 Discouraging/pressing actions from mother: 

* Verbal expressions: 

a. Mother is impatient with child 
b. Mother frustrated by failure to find strategy 
c. Mother confused regarding what is expected in situation 
d. Mother is hostile 
e. Mother lacks pride in child, ashamed of child 
f. Mother gives up, retreats from difficulties 
g. Mother and child express disagreement openly 

  

  * Physical means: 

a. Mother communicates via physical means 
b. Mother intrudes physically in tasks 
c. Mother ignores child’s request 
d. Mother discontinues 

  



  

APPENDIX B 

Coefficient correlations among critical thinking tasks and between critical thinking 
tasks and WPPSI subscales 

  

Critical thinking 
tasks 

Floating 

bottles 

Button 

classifi-
cation 

Button 
ordering 

Perspect-
ive taking 

Make 
believe 

Total 
score 

Floating bottles - .534* .307 .288 .352 .599** 

Button classification 0.534* - .360 .478* .311 .741** 

Button ordering .307 .360 - .411 .198 .588** 

Perspective taking .288 .478* .411 - .111 .798** 

Make believe .352 .311 .198 .111 - .585** 

Total score .599* .741** .588** .798** .585** - 

WPPSI subscales             

Information .483* .6 
.693** 

.390 .395 .408 .658** 

Vocabulary -.084 -.260 .067 .239 .405 .216 

Arithmetic .447* .435* .462* .229 .190 .434* 

Similarities .190 .377 .423* .463* .275 .536* 

Comprehension .070 -.167 .129 .353 .174 .246 

Animal House .235 .493* .495* .461* .210 .556** 

Picture Completion .392 .312 .043 -.177 .202 .114 

Mazes .401 .223 .394 .397 .324 .507* 

Geometric Design .289 .628** .300 .368 .281 .540** 

Block Design .097 .289 .301 .081 .111 .216 

Verbal Scale .060 .044 .417 .268 .361 .365 



Performance Scale .160 .340 .555* .210 .300 .418 

Total IQ .123 .225 .554* .276 .380 .451* 

* = significant at l.o.s. 0.05 

** = significant at l.o.s. 0. 

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

 


