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Abstract:

Introduction: The aim of this study is to examine children's moral
reasoning and logical reasoning processes and the relationship between
these two mechanisms. In the present study the focus is on the relationship
between the factors such as fair sharing, equality, merit, ownership,
opportunity in the resource allocation and logical reasoning among the
children aged 5-7.

Methods: In this study, which aims to examine how the logical thinking
skills differ according to the children’s moral reasoning process, a survey
design approach was used. Participants were 92 children aged 5 (female
N=13, male N=14) and aged 6 (female N=17, male N=18), aged 7 (female
N=17, male N=13). The data collected from the moral and logical
reasoning tasks were analyzed in two steps. At the first step the answers of
the participants were scored. At the second step their justifications were
categorized. To test out hypotheses we used two general linear models to
examine the age effects of Age (5-7 years) and Reasoning (equality,
ownership, merit, opportunity) on children’s evaluations of the vignette
characters’ actions. Age-related changes in children's evaluation and their
logical reasoning skills related to initial distribution and transfer status
were analyzed by the variance analysis.

Results: Based on the findings of the study it can be stated that the
children in the age group of 6-7 evaluated negatively the reward
distribution based on the outcomes due to their concerns about the
inequality in the opportunities and the violation of the principle of
equality. The findings of the study indicate that there is no significant
difference in children's logical thinking skills depending on their age. As a
result of the study, it is found that although there is no direct relationship
between the moral and logical reasoning processes of children, the
children who can reject the AC type inference predominantly emphasize
the principle of equality. Although there is no significant relationship
between moral reasoning and logical reasoning processes, it can be said
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that children with higher levels of logical reasoning much more frequently
emphasize the principle of equality in moral reasoning process.
Discussion: Research indicates that children aged around 5 consider the
reward distribution based on the outcomes fair. Older children, on the
other hand, evaluate the inequalities in resource distribution as unfair.
These findings support the results of the study suggesting that older
children consider inequal source distribution both at the first case and at
the transfer cases unfair. The children’s approval or disapproval of the
transfer varies based on their reasoning processes. They support transfer if
they emphasize the principle of equality, but they do not support it if their
focus is on the principle of ownership. Older children are found to have a
commitment to the principle of equality, and the difference between the 5-
year age group and the 6-7-year age group is remarkable in this regard.
Similar findings are reported in the previous studies, and it is generally
stated that younger children are more selfish and that the tendency to
distribute resources equally becomes dominant due to the increase in the
age of children. Although there is no significant relationship between
moral reasoning and logical reasoning processes, it can be said that
children with higher levels of logical reasoning emphasize the principle of
equality in moral reasoning process much more frequently.

Conclusion: Cognitivists argue that cognition and particularly reasoning
have significant roles in making moral decisions. It suggests that children
whose logical thinking skills are higher than others understand the
necessity of equality to ensure fairness. The basic information on logic
should be taught and introduced to the children from an early age. In
addition, children should be ensured to use these methods through
connections with both daily life and other courses at schools. It is thought
that having basic logic knowledge by children will affect positively their
cognitive, affective and social development. In order to examine this
effect, a logic program including simple logic rules and basic inference
types should be developed and the effects of such programs on the
cognitive, affective and social development of children should be
examined.

Key words: logical reasoning, deductive reasoning, making inferences,
moral reasoning, resource allocation, fairness, equality, kindergarten,
primary school.

Introduction

Piaget (1932) demonstrated that with the development of the cognitive process
that reflects abstract thinking, logical thinking has improved and that provides a
basis for supporting moral development. Piaget argues that as a child moves
away from egocentrism, moral development begins to take place, and the child's
cognitive capacity enables him to distinguish between his ego and the social
environment. From the ages 6-7 the child's collaboration with his peers makes
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him aware of mutual respect by moving away from egocentric thoughts (Duska
& Whelan, 1977; PorubCanova & Pasternakova, 2018). Piaget (1932) argues that
children should structure their social and moral intelligence by interacting with
their peers. Kohlberg (1976) stated that advanced moral reasoning depends on
the logical reasoning ability. Researchers working in the field of cognitive
development point out that cognition and especially reasoning play a key role in
making moral decisions (Garrigan, Adlam, & Longdon, 2018; Kohlberg, 1976;
Piaget, 1932).

In reasoning studies, individuals are given some premises and results and are
asked to evaluate the validity of the results. Research indicates that the vast
majority of individuals prefer credible results over valid results (Newstead,
Pollard, Evans, & Allen, 1992). If a consequent is believable, people tend to
accept the result without analyzing the validity of it; but if the consequent is
unbelievable they try to find counter examples (Johnson-Laird, 2012) or they
analyse the logical structure of the result to find an evidence to reject it (Evans,
2007). Similarly, if intuitive response about moral judgements is not satisfying
or analogous to unbelievable and creates negative emotions, individuals tend to
think about the situation at hand (Haidt, 2007). However, if the intuitive
response is analogous to believable, individuals generally tend to accept it or to
expand their justifications over their preference (Haidt, 2001). Therefore, the
interaction between beliefs and logic is very important to understand the moral
decision making process (Bialek & Terbeck, 2016).

1 Theoretical background

1.1 Fair resource distribution

One of the significant contexts for the concept of fairness is resource allocation
(Fehr, Bernhard, & Rockenbach, 2008). Children spend most of their
kindergarten and elementary school time by interacting and sometimes
discussing issues such as toy sharing and resource allocation. Therefore,
resource allocation is very important to understand children's moral development
and reasoning processes (Piaget, 1932; Smetana, Jambon, & Ball, 2014).
Children understand the importance of equal distribution from early childhood.
Over time, they begin to consider the merits or ownerships when determining the
fairness in resource allocation (Baumard, Mascaro, & Chevallier, 2012; Blake &
McAuliffe, 2011; Fehr et. al., 2008; Li, Spitzer, & Olson, 2014). At around age 2
children employ the ownership rights and defend their belongings (for instance,
they say “it is mine.”) (Hay & Ross, 1992; Ross, 2012). However, although they
are aware of their ownership rights, they are not aware of others’ rights
(Rossano, Rakoczy, &Tomasello, 2011). From age 3 they begin to be aware of
others’ rights, and for instance, they may want to stop a puppet trying to steal
someone else's stuff (Rossano, Rakoczy, & Tomasello, 2011). Children at
around 3-4 age take the side of the object owner when ownership discussions
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occur. For example, when a girl who wants to prepare a card for her mother uses
a boy's pen, the boy asked the girl to leave the pen. During the period between
the ages 3 and 7 when the children are asked how such discussions are settled,
majority of them defended the boy who was the owner of the pen (Kim &
Kalish, 2009). Children aged 4 think that their belongings can be used by others,
but they cannot use the belongings of others without permission (Neary &
Friedman, 2014). At around ages 5-6 children distribute some objects such as
candies or stickers based on the attempts or the outcomes of others (Noh,
D’Esterre, & Killen, 2019; Schmidt, Svetlova, Johe, & Tomasello, 2016; Smith
& Warneken, 2016). At around ages 5-7 children do not find it appropriate for
others to receive rewards based on the outcomes they produce in unequal
conditions and therefore, they advocate equality (Elenbaas, 2019). Research
indicates that as children age increases, they tend to correct inequalities which
they observe in unfair practices (Fehr, Bernhard, & Rockenbach, 2008; Kogut,
2012). The period of the early years of formal education is very significant for
children to develop reasoning about merit, equity, equality and ownership
(Conry-Murray, 2015; Noh et al., 2019; Rizzo & Killen, 2016). In this period,
children can think about ownership in sharing activities in their daily life (i.e.
Nancekivell & Fridman, 2017), and they may distribute their toys or stickers
which are considered to be the rewards based on the merits (i.e. Schmidt et al.,
2016). In addition, they may recognize the inequal practices in fair and unfair
situations (i.e. Rizzo, Elenbaas, & Vanderbilt, 2020). Therefore, it is important
to examine how children between the ages of 5 and 7 are able to carry out moral
reasoning and what they give priority to concepts such as equality, merit, and
ownership.

1.2 Logical reasoning

Piaget argued that deductive reasoning is one of higher cognitive skills which
begins to develop during the adult years. However, research findings do not
completely support this hypothesis of Piaget. Because there are findings
suggesting that high school students cannot manage to make reasoning using the
standard logical rules (i.e. Evans, 1982). On the other hand, some findings
indicate that primary and secondary school students are able to use conditional
reasoning (Kodroff & Roberge, 1975; Moshman, 2004).

Conditional reasoning is one of the most frequently analysed components of
deductive reasoning. It has the form of “if P then Q”. The second antecedent
supports or rejects either the antecedent-P or the consequent-Q. It produces four
inference types. One of them is called “Modus ponens” (MP) and has the form
of “If P then Q. P is true.” and gives the result of “Q is true.” The second type is
called “Modus tollens” (MT) and has the form of “If P then Q. Q is false.” and
gives the result of “P is false.” The third type is “Affirmation of consequent”
(ACQ). It has the form of “If P then Q. Q is true.” which produces illogically valid
result of “P is true.” The last type of inference is called “Denial of the
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antecedent” (DA) and has the form of “If P then Q. P is false.” which gives an
invalid result of “Q is false.”

There is limited number of studies on conditional reasoning skills of young
children (Chantel & Markovits, 2017). Some findings suggest that these children
are able to do the MP inferences or those inferences which require the form of
“All P are Q. R is P. Therefore R is Q.” (Dias & Harris, 1988). However, young
children experience some difficulties when they try to make MP inferences with
premises that they cannot believe in reality (Dias & Harris, 1988). It is also
reported that young children tend to accept invalid results in the AC type
inferences (O’Brien & Overton, 1982). However, findings also indicate that
young children reject the AC inferences if these inferences are given in
appropriate contexts (Markovits, 2000; Markovits & Thompson, 2008). On the
other hand, logical thinking is thought to be an algorithmic and rules-based
procedure (Braine & O’Brien, 1991). This shows that young children who know
some basic rules can also make deductive inferences. In addition, it seems that
the ability of children to think of alternative situations not included in the
premises and to produce them in the process of reasoning plays an important role
in rejecting the AC type inferences (Chantel & Markovits, 2017).

1.3 Significance of the study

Research suggests that factors such as working memory, abstract thinking,
reasoning and attention skills play an important role in moral reasoning
development (Steinbeis, 2018; Sebastian-Enesco & Warneken, 2015). However,
the number of studies about such topics is limited (Garrigan, Adlam, &
Longdon, 2018). In the present study the focus is on the relationship between the
factors such as fair sharing, equality, merit, ownership, opportunity, outcome in
the resource allocation and logical reasoning among the children aged 5-7. The
social domain theory assumes that fairness is an essential moral element which
is taken into consideration by adults and children and that children's
understanding of fairness occurs in early childhood (Turiel, 2002). Recent
studies suggest that various cognitive processes, including reasoning and
justifications are significant components of the moral development (Nucci &
Turiel, 2009; Wainryb, Brehl, Matwin, Sokol, & Hammond, 2005). In this
context, it is thought that analyzing children's logical and moral reasoning
processes and their relationship with each other will contribute to literature.

1.4 Aim of the study

The aim of this study is to examine children's moral reasoning and logical
reasoning processes and the relationship between these two mechanisms. In the
logical thinking process, based on the premises given, the skills of making
correct inferences were examined and the reasons on which they based their
inferences were determined. In the moral reasoning process, it is aimed to
examine children’s judgments and justifications in the distribution of existing
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resources by making use of the tasks that include equality and inequality
regarding resource distribution.

Research begins with the assumption that children's logical reasoning skills will
improve depending on the increase in age and that these children will emphasize
the principle of equality in resource allocation more. In other words, as the age
of the children increases, it is thought that their logical thinking skill and their
commitment to the principle of equality will increase. In this context, the
following hypotheses are developed regarding the moral and logical reasoning
process:

Hypothesis 1: Children who reason based on the merit evaluate the first
distribution more positively than children who emphasize opportunity or
inequality.

Hypothesis 2: Children who emphasize the merit or ownership categories in their
moral reasoning evaluate the transfer of resources more negatively than children
who emphasize the opportunity or equality.

Hypothesis 3: Children who accept the MP inference refer to more of the main
premise, while children who reject the AC inference refer to more of the
alternative premise.

Hypothesis 4: Based on the increase in children's ages, logical thinking skills
develop, and children with higher logical thinking skills put more emphasis on
equality in the moral reasoning process.

Hypothesis 5: Children with higher logical thinking skills evaluate the
distribution of rewards and transfer from one recipient to another more
negatively in order to eliminate reward distribution based on the outcomes and
the inequality of opportunity.

2  Methods

In this study, which aims to examine how the logical thinking skills differ
according to the moral reasoning, a survey design approach was used. In studies
using such survey design approach, the opinions of the participants are
identified, described and the current situation is tried to be revealed (Fraenkel,
Wallen, & Hyun, 2012).

2.1 Participants

Participants were 92 children aged 5 (female N=13, male N=14) and aged 6
(female N=17, male N=18), aged 7 (female N=17, male N=13). They were
approximately evenly divided in terms of age and gender. Therefore, the
participants were from 5-7 year-old children (N=92; MAge = 6,8, SD=9 months)
enrolled in pre-kindergarten, kindergarten, or first grade at two public
elementary schools in a small scale city in the south of Turkey.
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2.2 Procedure

Parental consents and children’s verbal consents were obtained for all
participants. The children were individually interviewed by first author in a quiet
room at their schools in the spring semester of 2018-2019 school year.

2.3 Measures

Moral reasoning task

In order to analyze the moral reasoning skills of the participants a vignette was
employed which is contained in the study by Elenbaas (2019). It covers the
events in a park during the Art Day. Following the vignette the children are
asked to express their views about how the resource distribution should be done
taking into account the factors such as the outcomes, attempts, opportunities and
inequalities in opportunities. Main characters in the vignette are those children
who are primary school students having unisex names. Sample of the vignette
are given as follows:

During the art day children are given a candy for every picture that they color.
They are given many papers to paint. However, they should have brought their
crayons from homes. It takes a whole crayon just to color one page. There are
two children who brought crayons from home. Look! It is A’s crayon. A has one
1 crayon. Look! These are B’s crayons. B has five crayons. Both children
painted the papers. As mentioned “a crayon can paint only one paper.” Then, A
could paint one paper and B could paint five papers. The child at the park who
is responsible for giving candies to the children (character C) sees that A
brought one crayon and painted one paper, and B brought five crayons and
pained five papers. C takes six candies to give the characters A and B. He gives
one candy to A and give five candies to B.

The participants were asked to evaluate the potential of having rewards (candies)
taking into consideration their outcomes (painted papers) and their opportunities
(the crayons the children have). This vignette was developed (Elenbaas, 2019) in
order to understand that the participants are aware of the inequal opportunities in
the situation occurred as a result of the fact that A brought one crayon and B
brought five crayons. In addition, the character C distributed the rewards based
on the outcomes of the character A and character B.

Evaluation: first distribution

The participants were asked to evaluate the act of the character C and to give an
answer using one of the smiley/frowny face likert type scale (face 1=not okay,
face 2=undecided, face 3=okay). Then, the justification for their answer was
asked and children's answers were recorded.

The study goes on as follows:

The children put the candies in their bags. Another child comes to the park (the
fourth character-D). The character D saw that the character A brought one
crayon and painted one paper and took one candy and that the character B
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brought five crayons and painted five papers and took five candies. The
character D takes two candies from the B’s bags and put them into A’s bag.

Evaluation: transfer

Transfer is defined as the situation of taking a few candies from those who have
more candies and giving them to the others. The children are asked whether or
not the behaviour of the character D is appropriate. They are asked to indicate
their response using both smiley/frowny face likert type scale (face 1= not okay,
2=undecided and 3=okay) and verbal expressions. Then, they are asked to justify
their responses, and these justification statements are recorded.

Logical reasoning task
The logical reasoning skills of the participants were analyzed through five
problem statements which included the MP and AC type inferences. These
problem statements were developed based on the studies carried out with
samples of younger children (Chantel & Markovits, 2017; Markovits, 2000;
Markovits, Venet, Janveau-Brennan, Malfait, Pion, & Vadeboncoeur, 1996). The
children are asked to evaluate the AC and MP inferences and to justify their
responses. The problem statements were reviewed by a field expert and were
used in a pilot study. In each problem set the participants were asked to evaluate
first the AC type inference and then the MP inference. In addition, the
participants were asked to justify their answers to these problem statements.
Sample of the problem statements are given as follows:
1. All dogs have legs.
a. (AC) A friend of mine has an animal with legs. Is it certain that it is a
dog? Why?
b. (MP) A friend of mine saw a dog. Is it certain that this dog has legs?
Why?
2. All cars have wheels.
a. (AC) A friend of mine saw a vehicle with wheels. Is it certain that this
vehicle is a car? Why?
b. (MP) A friend of mine saw a car. Is it certain that that car has wheels?
Why?
3. All flies can fly.
a. (AC) A friend of mine saw an insect which can fly. Is it certain that
this insect is a fly? Why?
b. (MP) Another friend of mine saw a fly. Is it certain that this fly can
fly? Why?
4. All boots are worn on the feet.
a. (AC) A friend of mine saw a thing that is worn on the foot. Is it certain
that this thing is a boot?
b. (MP) Another friend of mine saw a boot. Is it certain that this boot is
worn on the foot?

73



Acta Educationis Generalis
Volume 10, 2020, Issue 3

All trucks have wheels.
a. (AC) A friend of mine saw a vehicle with wheels. Is it certain that this
vehicle is a truck? Why?
b. (MP) Another friend of mine saw a car. Is it certain that this truck has
wheels? Why?

2.4 Data analysis

The data collected from the moral and logical reasoning tasks were analyzed in
two steps. At the first step the answers of the participants were scored. At the
second step their justifications were categorized. To test out hypotheses we used
two general linear models to examine the age effects of Age (5-7 years) and
Reasoning (equality, ownership, merit, opportunity) on children’s evaluations of
the vignette characters’ actions (initial distribution and transfer, both from 1=
“not okay” to 3="okay”). Comparisons of model fit were made using the
maximum likelihood estimation; restricted maximum likelihood estimation was
used to interpret parameter estimates. The chi-square analysis was conducted to
examine the relationship between inference and justification types. Age-related
changes in children's assessment and their logical thinking skills related to initial
distribution and transfer status were analyzed by the variance analysis.

Moral reasoning task

Moral reasoning task was evaluated based on the acts of both the character C
and the character D. If the participants found their acts proper they were given 1.
If they considered these acts as improper, then they were given 0. In addition,
the participants were asked to express their views about both characters using
one of three faces. In addition, the participants were asked to justify their
answers to these problem statements.

Coding the justifications for the moral reasoning

The coding of the participants’ justifications for the moral reasoning was carried
out based on the studies (Elenbaas, 2019) which is given in Table 1. The
answers which provided no justification are categorized as “other.” If the
children have expressed opinions that are suitable for more than one category,
the coding was done based on their dominant reasoning category. Coding was
carried out by two raters and the inter coder coefficient is found to be Cohen’s
k=.89.

Table 1

Codes about the moral reasoning process

Category Description Examples
Equalit Equalization of resources and ‘“Now both are the same.”
quatity avoiding inequality. “One of them has one candy and the
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other has five candies. It is not fair.”

Emphasis on ownership and These candies belong to B. We

Ownership ownership rihts cannot take them from his bags.”
P T1ghts. “These candies belong to him.”
. “He painted more paper, so he
Emphasis on the concept of p ) E’, per,
. . . deserves more candies.
Merit right as a requirement of output

“A painted only one paper, so why

cannot B take more candies.”

“It is well done. Because A did not
Emphasis on the opportunities have more crayons.”

Opportunity that characters have in the “A could not paint five papers.
context of the story. Because he did not have five crayons.

Why does not A take five candies!”

and effort.

Logical reasoning task

In problems related to the logical thinking one point is given if children give
logically correct answers to both types of inference. If they respond incorrectly
to either or both of the inference types, they were given zero. It is expected from
children to reject the result of the AC type inferences in each set of problems and
to accept the result of the MP type inference. In this case, the logical thinking
score of the children may change between the scores of 0-5.

How the children participated in the study justified their results about the
inferences and their acceptance and rejection were examined. In the studies the
following four categories are employed in this regard: a) References to the first
premise (for instance, when an antecedent like “All dogs have four legs.” is
given children provides such explanations as “Dogs have legs.” or “Because it is
a dog.”), b) References to a specific or an alternative premise (for instance,
“Because cats also have legs.” or “all other animals have legs.”) ¢) anecdotes
(for instance, “Because I have a dog.”) d) I do not know.

These four categories developed in the study by Chantel and Markovits (2017)
were used in the study. However, in the study the participants were found to
make references to the first antecedent, but told irrelevant statements. For
instance, in the problem set which included an antecedent premise such as “All
boots are worn on the feet.” one of the participants provided the following
irrelevant justification: “Because the boot is worn while fishing.” Therefore,
those answers which make a reference to the main antecedent premise, but
contain an irrelevant justification are grouped in a different category.

3 Results

Moral reasoning - initial distribution

Table 2 indicates the views of the participants about the appropriateness of the
behaviours of the character C and their justifications for the answers. As can be
seen in Table 2, 75% of the participants did not consider as proper the
distribution of the rewards (candies) based on the outcomes (the number of

75



Acta Educationis Generalis
Volume 10, 2020, Issue 3

papers painted) without having equal opportunity (crayons) (n=69). Their
justifications are mainly based on the assumption that equality is not provided in
such a case (83%). 15% of the students reported that such a reward distribution
is proper (n=23). 78% of them justified their answer using the concept of
deserving this right. More specifically, they argued that B deserves more candies
due to the fact that he painted more papers. This finding supports the hypothesis
of the study that children who take into the merit in their evaluation will evaluate
the first distribution more positively than children who take into consideration
the opportunity or inequality, LR ¥* (3, N=98) = 74.222, p<.001. Those children
who attach importance to the merit (M=2.89, SE=0.32) are found to have much
more positive views about the first distribution in contrast to the children who
consider the equality (M=1.35, SE=0.61) or the opportunity (M=1, SE=0) much
more significant in their evaluation process, F (3. 91)=32.430, p<.001.

Table 2

Views of the participants about the behaviours of the character C

Equality Merit Opportunity Others
n % n % n % n %
Not okay 57 82.6 0 0 2 2.9 10 145
Okay 0 0 18 78.3 0 0 5 21.7

Moral reasoning - transfer

Table 3 indicates the views of the participants about the appropriateness of the
behaviours of the character D and their justifications for the answers. It is found
that 58% of the participants regarded the act of the character D as proper. In
other words, they considered the behaviour of the character D who took some
candies of the character B and gave them to the character A who was in an
inequal situation, as proper. Because the character A had less crayons. However,
majority of these children (70%) thought that these candies belong to the
character B based on the concept of “ownership” and therefore, the character D
cannot take the candies. On the other hand, 17% of these students emphasized
the concept of merit. In other words, they argued that the character B deserves
all these candies due to the fact that he painted more papers, and therefore, for
them the act of the character D is not proper. However, 42% of the students
(n=39) regarded the act of the character D as proper. Our hypothesis in this
regard is that children who emphasize merit or ownership categories will
evaluate the transfer of resources more negatively than children who emphasize
the opportunity or equality. Therefore, this hypothesis is supported by the
findings. In other words, the model suggesting that children will have positive
views about the fact that the first distribution should be modified in order to
eliminate the inequality of opportunity is found to be meaningful, LR %2 (3,
N=98)=88.008, p <.001. The justifications that children expressed in the process
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of reasoning differ significantly based on their reactions concerning the transfer,
F (3, 91)=33.175, p<.001. Children who reasoned based on the concept of
ownership (M=1.35, SE=0.88) evaluated this resource transfer more negatively
than children who reasoned focusing on the concept of equality (M=2.72
SE=0.599) and the concept of merit (M=2.11, SE=0.782), all p<.0l. The
evaluations of children who reasoned focusing on the concepts of equality, merit
and opportunity did not differ significantly from each other, p>.05.

Table 3
Views of the participants about the behaviours of the character D

Equality Merit Opportunity Others

n % n % n % n %
Not okay 1 1.9 37 69.8 9 17 6 11.3
Okay 39 100 0 0 0 0 0 0

Logical reasoning

Logical reasoning items contain both the MP type and the AC type inferences. If
the participants answered correctly in both types they were given 1. If their
answers were incorrect, they were given 0. Therefore, their scores might have
ranged between 0 and 5. It is found that there are only five students who
accepted the result of the MP type inference, rejected the AC type inference
(5%). The mean score for the MP type inferences (M=4.8, SD=0.63) is found to
be higher than that of the AC type inferences (M=0.90, SD=1.49). In short, they
tend to accept both MP and AC types inferences.

It is also found that 54% of the participants’ justifications make references to the
first or main premises whereas 16% of them make references to the alternative
(specific or general) premises (Table 4). The rate of the participants who used
anecdotes to justify their answers is found to be 0.32%. The rate of the
participants who did not provide any justification, but said “I do not know.” is
found to be 11.19%. The rate of the participants who referring to an anectodal
stories about the main premises, but did not provide a proper justification is
found to be 14.56%. The answers of 4% of the students cannot be categorized. In
addition to these last two categories there are some students who said “I do not
know.” instead of giving justification. In short, nearly 30% of the participants
did not provide any justification for their answers. It is further found that 62% of
the justifications for the MP type inferences and 46% of the justifications for the
AC type inferences make references to the main premises. The rate of the
references to the alternative premises in the AC type inferences is 30% while it
is nearly 8% in the MP type inferences. The participants’ justifications for the
AC and MP type inferences differ in terms of the first and second categories.

As stated above the relationship between the inference types and justification
types is examined through the chi-square analysis. Their justifications were
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analysed based on three categories. Of them the first two categories include the
references to the main premise and the references to the alternative premises,
respectively. The third category includes the total of the other four categories.
The results of the analysis indicate that there is a significant correlation between
the participants’ rejection of the AC type inferences and their justifications,
(2, N=460)=44.565 p<.001. However, such a significant correlation is not found
between their acceptance of the MP type inferences and their justifications,
(2, N=460)=15.471 p>.05. It is also found that the participants mostly produce
the justifications for the MP type inferences making references for the first
premises rather than for the AC type inferences. In regard to the AC type
inferences their justifications are mostly based on the alternative premises. This
result supports one of our hypothesis (H3).

Table 4

Justifications of the participants

Categories for justifications”

Inference types 1 3 4 5 6

n % n % n % n % n % n %
AC inferences 210 45.6 110 2991 O 0 52 1130 70 1521 18 3091
MP inferences 287 62.39 35 760 3  0.65 51 11.08 64 1391 20 4.34

Total 497 54 145 157 3 032 103 11.19 134 1456 38 4.13

[\S]

* Justifications indicating the categories are given with their numbers as follows:
1. Those which make references to the main premise. 2. Those which make references to the
alternative premises (specific or general). 3. Those in which anecdotes are employed. 4. Those
who said “I do not know.” 5. Those which make references to the main premise, but do not
provide any justification. 6. Those justifications which cannot be categorized.

Table 5 presents the percentage and frequency of the justifications of the
participants concerning the AC type inferences. When the AC type inference is
rejected (correct answer), 9.6% of the participants’ justifications are the
references to the main premises whereas 74.6% of them to the alternative
premises. When the AC type inference is accepted (incorrect answer), 7.95% of
the participants produced the justifications which make reference to the
alternative premises. Among those students whose answer was incorrect the rate
of the participants whose justifications make a reference to the main premise is
22.28%. Nearly the same rate of the students produced the justifications which
contain references to the first premises, but these justifications were just
anecdotes (22.01%). In other words, there is a parallelism between the rejection
of the AC type inferences (respond correctly) and the justifications which made
references to the alternative premises. This is an indication that those children
with advanced logical reasoning can think of other alternatives instead of only
thinking about the given situation.
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Table 5

Justifications of the participants for the acceptance or rejection of the AC type
inferences

Categories for justifications™

Item Correct (1)/ 7 3 4 5 6 E
number  Incorrect(0) = = - = = 2
n % n % n % n % n % n % n

| 0 38 535 8 113 0 0 é 225 7 99 2 28 71

1 1 438 12 571 0 0 6 286 1 438 1 48 21

) 0 52693 2 27 0 O 7 93 11 147 3 4 75

1 5 294 11 647 0 O 1 59 0 0 0 0 17

3 0 48 64 12 16 0 0 5 6.7 7 93 3 4 75

1 1 59 14 84 0 0 2 118 0 0 0 0 17

4 0 26 347 16 213 0 O 7 93 20 267 6 8 75

1 0 0 16 94 0 0 O 0 0 0 1 59 17

5 0 38 469 10 123 0 O 8 99 23 284 2 25 8l

1 1 9.1 9 818 0 0 O 0 1 9.1 0 0 11

* Justifications indicating the categories are given with their numbers as follows:
1. Those which make references to the main premise. 2. Those which make references to the
alternative premises (specific or general). 3. Those in which anecdotes are employed. 4. Those
who said “I do not know.” 5. Those that are related to the main premise, but do not provide any
justification. 6. Those justifications which cannot be categorized.

Logical reasoning, moral reasoning, age

The participants were expected to advocate the principle of equality due to the
increase in their ages. It was also thought that depending increase in their age
they did not find the distribution of rewards appropriate and to approve the
transfer from one recipient to another to eliminate the inequal opportunity. It was
examined whether there is a meaningful difference in the situation of finding the
first distribution appropriate for the participants based on their age. The analysis
results show that children aged 5 considered the distribution of the rewards
based on the outcomes much more positively in contrast to those children aged 6
and aged 7, F (2, 91)=3.425, p<.05. It is also found that the acceptance of the
children aged 6 or 7 in regard to the reward distribution based on the outcomes is
less common in contrast to the children aged 5. The children’s approval of the
transfer does not significantly differ depending on age, F (2, 91)=1.469, p>.05.
However, the approval of the transfer by the children aged 6 and aged 7 (for
those aged 6; M=2.23, SD=0.843; for those aged 7; M=2.10, SD=0.885) is more
common than that of the children aged 5 (M=1,85, SD=0,864). It suggests that
older children emphasize the concept of equality much more frequently.
Depending on the increase in children's ages, their logical thinking skills, that is,
their tendency to accept the MP type inference and to reject the AC inference,
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are expected to improve. However, no significant correlation is found between
children’s logical thinking skills and their age, F (2, 91)=1.040, p>.05.

This study was initiated with the assumption that children with higher-level
logical thinking skills will have a higher rate of the approval of the equality
principle than the other children. Therefore, the children are expected not to
approve the reward distribution based on the outcomes, but to approve the
transfer to eliminate the inequality in opportunities. In order to identify the
children with high logical thinking skills, their tendency to produce alternative
premises was examined using five problem statements which contain the AC
type inferences. Because the majority of the participants accepted the MP type
inferences and produced correct answers 88%. However, the number of the
participants who rejected the AC type inferences is very low. The children
should produce the justifications based on the alternative premises in order to
reject the AC type inferences. Therefore, those children who could produce three
or more justifications based on the alternative premises for the AC type
inferences were identified. Higher potential of the participants who produced the
justifications based on the alternative premises does not significantly support the
hypothesis that they would negatively evaluate the reward distribution based on
the outcomes (LR y2 (2, N=98)=2.286, p>.05) and that they would consider the
source transfer positively to eliminate the inequality in opportunities, LR %2 (2,
N=98)=2.285, p>.05). There are thirteen children who produced the
justifications depending on the alternative premises for the AC type inferences.
However, ten of them did not approve the reward distribution based on the
outcomes and they further argued that it violated the principle of equality.
According to our hypothesis, those children who can produce the justifications
using the alternative premises are expected to emphasize the concept of equality.
Given that 76% of the children who rejected the AC type hypotheses and
employed the alternative premises supported the principle of equality, the related
hypothesis is supported, not significantly.

4 Discussion

Based on the findings of the study it can be stated that those children aged 5
much more supported the reward distribution based on the outcomes in contrast
to those in the age group of 6-7. The children in the age group of 6-7 negatively
evaluated the reward distribution based on the outcomes due to their concerns
about the inequality in the opportunities and the violation of the principle of
equality. Research also indicates that children aged around 5 consider the reward
distribution based on the outcomes fair (Schmidt et al., 2016). Older children, on
the other hand, evaluate the inequalities in resource distribution as unfair
(Elenbaas & Killen, 2017; Rizzo, Elenbaas, Vanderbilt, 2020). These findings
support the results of the study suggesting that older children consider inequal
source distribution both at the first case and at the transfer cases unfair. The
children’s approval or disapproval of the transfer varies based on their reasoning
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processes. They support transfer if they emphasize the principle of equality, but
they do not support it if their focus is on the principle of ownership. Elenbaas
(2019) also reported similar findings and stated that those children whose
justifications are based on either ownership or merit consider transfer more
negative than those whose justifications are based on the principle of equality
(Elenbaas, 2019).

Conditional (if-then) reasoning is one of the significant components of higher-
level thinking processes. In the study the performance of the participants was
analysed in relation to the MP and AC inference types. Although the children
participated in the study tended to accept the MP type inferences and to provide
correct answers, the number of children who rejected the AC type inferences and
provided correct answers is found to be very low. In the study by Chantel and
Markovits (2017) the rate of the students who correctly answered the MP and
AC type of inferences is found to be 27% among the children aged between 41-
64 months. In the current study it is found that the rate of responding correctly to
both inference types is 5% among the children aged between 50-87 months.
Therefore, although older children are included in the sample of the current
study, their logical reasoning scores are found to be very low. Although a large
number of the participants accepted the MP type inferences and responded
correctly, there are very few students who rejected the AC type inferences. As a
result the total scores of the children in regard to the logical thinking questions
are found to be quite low. Markovits (2000) reported that the rate of rejecting the
AC type inferences is much more infrequent among the first grade primary
school students in contrast to the second grade primary students. It is also found
that it is less common among the second grade primary students in contrast to
the fifth grade primary school students. These findings suggest that younger
children incorrectly accept the AC inference type (Chantel & Markovits, 2017;
Markovits, 2000; O’Brien & Overton, 1982) which support the current
findings.

The main purpose of this research is to examine the relationship between
children's moral and logical reasoning processes. The study started with the
assumption that older children will have higher logical thinking skills and that
these children will adhere to the principle of equality. However, the findings of
the study indicate that there is no significant difference in children's logical
thinking skills depending on their age. On the other hand, older children are
found to have a commitment to the principle of equality, and the difference
between the 5-year age group and the 6-7-year age group is remarkable in this
regard. Similar findings are reported in the previous studies, and it is generally
stated that younger children are more selfish and that the tendency to distribute
resources equally becomes dominant due to the increase in the age of children
(Blake & McAuliffe, 2011; Fehr, Bernhard, & Rockenbach, 2008; Sheskin,
Bloom, & Wynn, 2014). Although there is no significant relationship between
moral reasoning and logical reasoning processes, it can be said that children with
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higher levels of logical reasoning emphasize the principle of equality in moral
reasoning process much more frequently. Cognitivists argue that cognition and
particularly reasoning have significant roles in making moral decisions. Piaget
(1932) stated that logical reasoning develops closely related to the cognitive
processes such as abstract reasoning and such a process provides a basis for
moral development. Piaget (1932) argued that moral development in children
occurs when they move away from egocentrism approach and reach the
necessary cognitive capacity to understand the difference between the social
environment and their ego. Kohlberg, on the other hand, stated that there is a
parallelism between one's moral and logical stages, and stated that higher level
of moral reasoning depends on higher level of logical reasoning (Kohlberg,
1984). Gibbs (2013) emphasized the effect of working memory on the
development of moral reasoning and mentioned the need for attentional abilities
in order to see maturation in moral reasoning process. Attentional abilities
require considering the multiple dimensions of a situation and moving away
from the egocentric tendency (Gibbs, 2014). In addition to emphasizing the
effects of many social and affective factors in moral development, a group of
researchers emphasized the importance of cognitive features such as working
memory, attention, abstract reasoning and logical reasoning (Gibbs, 2014;
Hoffman, 2000; Piaget, 1932). As a result of the study, it is found that although
there is no direct relationship between the moral and logical reasoning processes
of children, the children who can reject the AC type inference predominantly
emphasize the principle of equality. It is necessary for children to be able to
produce the alternative premises to reject AC inference. For instance, when the
children are given a premise like “All dogs have legs.” and a question like “I
have an animal with legs. Is it certain that it is a dog?” children may give the
answer of “it is not certain.” if they can think about the other animals with legs.
Although there were very few children who could do this, nearly 75% of them
emphasized the principle of equality during the moral reasoning process. It
suggests that children whose logical thinking skills are higher than others
understand the necessity of equality to ensure fairness.

Conclusions

The basic information on logic should be taught and the principles of reasoning
should be introduced to the children from an early age. In addition, children
should be ensured to use these methods through connections with both daily life
and other courses at schools. It is thought that having basic logic knowledge by
children will positively affect their cognitive, affective and social development.
In order to examine this effect, a logic program including simple logic rules and
basic inference types should be developed and the effects of such programs on
the cognitive, affective and social development of children should be examined.
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