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‘There are no facts, only interpretations’.
Friedrich Nietzsche

For Nietzsche, ‘Perspectivism’, was a way of expanding the breadth of our knowledge. By integrating different
perspectives, he suggested, we become able to complete our concepts. In a similar vein, within cognitive develop-
ment, taking, understanding and integrating different perspectives broaden children's understanding of the world
and, consequently, has been a main topic in developmental research (Flavell et al., 1990; Piaget & Inhelder, 1956).

Flavell et al. (1981; see also, Flavell et al., 1978) proposed a theoretical distinction between Level 1 and Level
2 perspective taking. They suggested that by around 3 years of age, children understand Level 1 perspective taking
(understanding what another person sees). However, more recent research (Moll & Tomasello, 2006) using an
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interactive helping paradigm demonstrated Level 1 perspective taking skills even at 24 months of age. In this para-
digm, an adult entered a room searching for an object. When asked to help, on 67% of the trials, the 24-month-olds
chose the object the adult could not see instead of the object that was out in the open.

According to Flavell et al. (1990), these young children still do not understand mental representations, that we
may represent ‘a single thing with its single nature in several different ways—ways that would be mutually contradic-
tory if they described the object itself rather than people's mental representations of it’. (p. 3) This is referred to as
Level 2 perspective taking (understanding how objects are represented).

Understanding that there can be different perspectives about a real object or a situation is part of children's the-
ory of mind, their ability to ascribe mental states (e.g., beliefs, desires and emotions) to other people or to oneself
(Doherty, 2009). One signature of theory of mind is false belief understanding. In false belief tasks (Wimmer &
Perner, 1983) someone may hold a false belief and also act based on this false belief instead of on reality. This under-
standing develops at around 4 years of age (see Wellman et al., 2001, for a meta-analysis).

To sum up, in the third year of life, Level 1 perspective taking enables children to understand what another person
sees. Later, at around 4 years of age, Level 2 perspective taking emerges, allowing children to understand how oneself
or another person represents an object or situation. Despite its theoretical significance (see Moll & Meltzoff, 2011),
very little research has addressed the conceptual relations between the two levels of perspective taking. In a longitudi-
nal study, Sodian and Kristen-Antonow (2015) found evidence for the claim that perspective taking at both Level 1 and
Level 2 may originate from infants' sharing of perspectives in joint attention (Barresi & Moore, 1996; Moll & Mel-
tzoff, 2011), but not for the further assumption that Level 1 and Level 2 perspective taking are conceptually related.

In addition, a robust relation between Level 2 perspective taking skills and the executive function of cognitive
flexibility has been demonstrated in preschool children (Frye et al., 1995; Kloo & Perner, 2003; Perner et al., 2002).
In particular, false belief understanding has been consistently shown to be significantly related to performance on
the Dimensional Change Card Sorting (DCCS) task (Zelazo et al., 1996). In the DCCS task, children are instructed to
sort cards varying on two dimensions (e.g., red pears and blue apples) first according to one dimension (e.g., shape)
and then according to the other dimension (e.g., colour). At about 4 years of age, children are able to flexibly switch
sorting dimensions (Diamond et al., 2005; Kloo et al., 2010). In addition, the development of false belief understand-
ing is related to the development of understanding identity statements (Perner et al., 2011), that is, that two expres-
sions refer to the same (identical) thing. All these tasks require an understanding that an object or a situation can be

described differently from different perspectives (Level 2 perspective taking).

1 | PRESENTSTUDY

In the longitudinal study, we investigated the development of Level 1 perspective taking (at 27 months) and Level 2 per-
spective taking (at 52 months) and the relation between perspective taking and cognitive flexibility (at 52 months). We
hypothesize that developmentally Level 1 perspective taking should be related to Level 2 perspective taking,
reflecting children's growing understanding of perspectives. Furthermore, both Level 1 and Level 2 perspective tak-
ing should be related to cognitive flexibility, in particular, replicating previous research, Level 2 perspective taking
should be related to flexible sorting in the DCCS task.

2 | METHOD
21 | Participants

This study is part of a larger longitudinal project on the development of language and social cognition. The present

sample included 108 children (61 girls), who participated in the final measurement point. Children came from
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predominantly White middle-class families in an urban area of Germany. The first measurement was conducted at
about 27 months (M,ge = 27.23 months, SD = 0.29 months). The second measurement took place at about
52 months of age; data were collected in two sessions within approximately one to two weeks. At the first session,
children were on average 52.39 months old (SD = 0.82 months).

2.2 | Procedure

At each time point, children were tested individually by two trained experimenters in a child-friendly University labo-
ratory. Participation was voluntary and addresses were obtained through local birth records. Informed parental con-
sent was obtained for all children who participated. Families received a small age-appropriate gift and a travel
reimbursement at each measurement point. The study was approved by the ethics committee of Ludwig-Maximilian-
University, Munich, Germany.

Between December 2018 and March 2020, data were collected at the laboratory of the university. In this time
period, 48 children took part in the measurement point at 52 months. Due to contact restrictions and laboratory
shutdowns during the Covid-19 pandemic, data collection was moved to a video-conferencing tool from June 2020
onwards. During the video assessments, children sat in front of a laptop or tablet computer at home and the experi-
menters attended the assessment in front of a laptop either in the laboratory or at home. The testing condition
(online vs. in person) did not significantly influence children's performance on the relevant outcome variables (false

belief and card sorting).

2.3 | Measures
2.3.1 | Action-based perspective taking (27 months)

This task closely followed the original procedure by Moll and Tomasello (2006). The child's parent sat on a chair oppo-
site of the door. In a familiarization phase, the child was demonstrated how the situation is perceived from the door.
Two small balls were placed on the floor in front of the parent, one on the right side, and one on the left side. However,
from the child's perspective, one of the two balls was hidden behind a bucket. To reveal the second ball, the parent
slowly rolled the ball to the side, so that it became visible, and then slowly rolled it back to its original position.

In the following six test trials, one experimenter served as ‘hider’ and one as ‘player’. Each trial followed the
same structure: the hider took out two differently coloured toys of the same kind (e.g., two matchbox cars) and
handed them to the player, who played with the child with these two toys on the floor for 50 s. Then, the player said
goodbye to the child and left the room. While the player was outside, the hider introduced a hand puppet (Martin).
The puppet switched the location of the bucket from the right/left side to the other side, took both toys and placed
one toy behind the bucket so that someone coming in through the door could no longer see it. The other toy was
placed on the other side of the room, with both toys at an equal distance from the parent's chair. Then, the child
was asked to take a seat on their parent's lap, and the hider told the child that the player would come back soon, and
that the child should help the player. Then, the player entered the room and looked at both toys (one out in the open,
one hidden) for 2 s. The player then said: ‘Where is the other [name of the toy]? Where is it? | cannot find it’. Then,
the player paused and waited for the child to point at one of the two objects. Next, the player said: ‘Can you give it
to me?’

For each trial, the first object the child gave to the player was recorded. On each trial, children received one
point for giving the correct, hidden object. If children picked up both objects at the same time without first giving
one to the player, this trial was considered as missing. Across all six trials, the number of correct giving gestures was
divided by the total number of trials with valid giving data.
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2.3.2 | False belief (52 months)

First-order false belief understanding was measured with two tasks from the German version of the Theory of Mind
Scale (Kristen et al., 2006; Wellman & Liu, 2004). In the contents false belief task, children were shown a Smarties
tube and were asked, ‘What do you think is inside the Smarties box?’ After the expected answer (‘Smarties’), the
experimenter opened the box and revealed that the box actually contained a toy piglet. The tube was closed again,
and a control question was asked (‘Okay, what is in the box?’). Then, a toy figurine called Lukas was introduced and
children were told that Lukas had never ever seen what is in the Smarties tube. Now, children were asked a test
question (‘So, what does Lukas think is in the box?’) and a memory control question (‘Did Lukas look inside
this box?’).

In the explicit false belief task, children were told a story about a toy figurine called Paul, who wants to find his
gloves. His gloves might be either in the closet or in his backpack. Children were told, ‘Really, Paul's gloves are in
his backpack. But Paul thinks that his gloves are in the closet’. Then, they were asked a test question (‘So, where will
Paul look for his gloves?’) and a memory control question (‘Where are Paul's gloves really?’). In each task, one point

was given when children answered correctly to both the test and the control question.

2.3.3 | Dimensional Change Card Sorting (52 months)

The Dimensional Change Card Sorting task (DCCS; see Zelazo, 2006) has been designed to assess flexibility as one
part of executive functioning. In this task, children were required to sort bivalent test cards (varying on the dimen-
sions of colour and shape), by placing them into one of two boxes through a slit. Two target cards (depicting a red tri-
angle or a blue circle) were affixed to their target box. First, children were required to name both shapes and their
respective colours. Then, the experimenter presented the test cards (containing a blue triangle or a red circle) and,
while pointing at the appropriate boxes, explained, ‘Now we are playing a game, the color game. In this game, all the
red ones go here. And all the blue ones go there’. The experimenter sorted two example cards (one blue and one
red) into each box. After these two demonstration trials, the children were instructed to sort six test cards on their
own in this pre-switch phase.

After six trials, the rules changed, and the post-switch phase began. Children were told, ‘Okay, now we are going
to play a new game, the shape game. The shape game is different: All the circles go here. And all the triangles go
there’. Again, children had to sort six cards according to the new rules, but there were no demonstration trials. If a
child had sorted at least five out of the six cards correctly, the task proceeded to the border game.

In the border game, the child was told that now some of the cards will have a black border and the rules of the
border game were introduced, ‘If there is a black border, you have to play the color game. And if the card has no
black border, you have to play the shape game’. After two demonstration trials (one border and one non-border trial),
children were required to sort 12 cards. Children were considered as having passed the border game if they sorted
at least nine cards correctly.

The online DCCS-version was given to 41 participants and was conducted as a Power Point presentation which
the experimenter presented via screen-sharing mode during the video call. The procedure was analogous to the pro-
cedure of the offline task: In the warm-up phase, the experimenter introduced the boxes on the screen and explained
the rule of the pre-switch phase. To do that, the experimenter clicked on the box in which they wanted to put the
card. This started an animation of the current card being placed into the selected box. In all three phases of
the game—pre-switch, post-switch and border game—the children pointed on the computer screen at the box in
which they wanted to place the current card. The accompanying parent indicated to the experimenter which box the
child had been referring to. Then, the experimenter started the corresponding animation in the Power Point presen-
tation by clicking on the selected box. The animation showed the card being placed in the indicated box. In our study,
this procedure was very similar to the offline procedure since also in the offline version, many children only pointed

at the box, but did not want to manipulate the card themselves.
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2.34 | Language development (SETK 3-5; 52 months)

Children were given four age-appropriate subtests of a standardized German language development test for 3- to
5-year-old children [Sprachentwicklungstest fiir drei- bis finfjahrige Kinder] (SETK 3-5; Grimm et al., 2015). The
tasks covered comprehension of sentences, encoding semantic relations, phonological working memory and morpho-
logical rule formation. On each of the four subtasks, based on the test manual, children's raw value was transformed
into a standardized T-value (standardized mean = 50; SD = 10) according to age-specific norms. Then, based on

these T-scores an SETK mean T-score was calculated.

24 | Statistical analysis

Data analyses were conducted using SPSS. All analyses are two-tailed with a significance level of p < 0.05, unless

otherwise indicated.

3 | RESULTS

First, we performed descriptive analyses of performance on the individual tasks at 27 and 52 months of age. In the
action-based perspective-taking task, children handed the experimenter the correct object on 58% (SD = 30%) of
the trials. On the contents false belief task, 69% (SD = 46%) answered correctly, and 59% (SD = 49%) of the children
mastered the explicit false belief task. In the DCCS task, there was a ceiling effect in the post-switch phase, with 93%
passing. In contrast, only 13% (SD = 33%) passed the border game, which was consequently used for analysis. The
SETK mean T-score was 53.83 (SD = 6.09).

First, we computed zero-order correlations (two-tailed) among the relevant variables (Table 1). We found a pre-
dictive relation between early perspective taking abilities at 27 months of age and later flexibility as measured with
the DCCS task at 52 months of age (r = 0.31, p = 0.029). Furthermore, early perspective taking was significantly
related to later false belief understanding in the contents false belief task (r = 0.27, p = 0.048). Also, there was a sig-
nificant relation between children's performance on the two false belief tasks (r = 0.25, p = 0.019).

Second, for the significant raw correlations, we computed partial correlations (one-tailed) controlling for verbal
ability at 52 months of age (see Table 1). Early perspective taking remained significantly related to DCCS perfor-
mance (r = 0.26, p = 0.032). Further, perspective taking remained significantly correlated with false belief under-
standing (r = 0.23, p = 0.050). Also, there were still significant relations between the two “theory of mind” measures
(r=0.22,p = 0.034).

TABLE 1 Zero-order (above the main diagonal) and partial correlations controlling for verbal 1Q (below the main
diagonal).

Measure 2. 3. 4. 5. 6.

1. SETK 0.20 0.28* 0.22 0.20 0.25*
2. Perspective — 0.31* 0.27* -0.07 0.11
3. DCCS Border 0.26* - 0.09 0.03 0.09
4. Content FB 0.23* 0.03 - 0.25* 0.77**
5. Explicit FB -0.11 —-0.02 0.22* — 0.81**
6. FB sum 0.06 0.01 0.76** 0.80** —

Abbreviation: FB, false belief.
*p < 0.05, **p < 0.01.
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4 | DISCUSSION

In the current study, we investigated the relation between earlier and later forms of perspective taking. We found
evidence that Level 1 perspective taking (understanding what another person could or could not see) at 27 months
of age predicted cognitive flexibility and false belief understanding at 52 months of age, even when controlling for
verbal ability. To the best of our knowledge, this is the first longitudinal study showing a significant developmental
relation between Level 1 and Level 2 perspective taking. In our study, social perspective taking as indicated by per-
formance on the false belief task was used as a measure of Level 2 perspective taking, because a number of
researchers (Moll & Tomasello, 2006) have argued that false belief tasks require Level 2 perspective taking. In visual
Level 2 perspective taking tasks as well as in false belief tasks children have to understand that other people may
see one and the same thing differently under different perspectives. Although no prior longitudinal study found a sig-
nificant predictive relation of Level 1 perspective taking and false belief understanding, the present findings are not
very different from the findings by Sodian and Kristen-Antonow (2015). Interestingly, their study found a marginally
significant relation of a traditional Level 1 task and the content, but not the explicit false belief task at the age of
5 years. Similarly, the present study found a significant relation of Level 1 perspective taking in an action-based para-
digm at an earlier age and content FB understanding, but not explicit false belief understanding at the age of 4 years.
It appears that both Level 1 tasks and the content FB task tap an understanding of ignorance about an object that
one cannot see—either because it is hidden behind an occluder or because one cannot look into a box which con-
tains the object. In contrast, in the explicit false belief task, ignorance about the location of an object is caused by
not being able to see its transfer from one location to another. Also, it should be noted that the explicit false belief
task used in the present study (unlike the standard location false belief task) directly mentions the protagonist's
belief (‘But Paul thinks that his gloves are in the closet’.). Therefore, further research is needed to determine whether
the relation is task-specific.

Level 2 perspective taking has also been linked to the executive function of cognitive flexibility (Frye
et al.,, 1995; Kloo & Perner, 2003). The fact that Level 1 perspective taking is also related to later cognitive flexibility
further supports an intrinsic relationship between perspective taking and cognitive flexibility. A longitudinal relation
between Level 1 perspective taking and later cognitive abilities has also been reported by Kloo et al. (2021). They
found a relation between Level 1 perspective taking using the object-hiding task (Flavell et al., 1978) and later meta-
cognitive knowing two and a half years later.

In general, flexibility in thought and action allows us to solve problems more creatively and to adjust our behav-
jour to new or changing situations. Therefore, flexibility is a key competency in our everyday lives. A profound
understanding of the development of perspective taking could aid us in developing new ways for watering the seeds
of perspective taking and compassion in children (Greenberg & Turksma, 2015). For example, as suggested by Zelazo
and Lyons (2012), mindfulness practices may enhance perspective taking and cognitive flexibility in children. Indeed,
in a pilot study with 21 preschool children, Berti and Cigala (2022) found that a mindfulness intervention enhanced
executive functioning (in particular, inhibitory control) and perspective taking. Similar findings have been obtained by
Razza et al. (2015) showing that a mindfulness-based yoga intervention increased executive functioning in preschool
children. Furthermore, Mori and Cigala (Mori & Cigala, 2019, see also Cigala et al., Cigala et al., 2015) showed that
preschool children's perspective taking skills can be trained directedly and that enhanced perspective taking may
improve prosocial behaviour. Therefore, further research is needed in order to shed more light on the developmental
trajectory of perspective taking, the relation between perspective taking and other cognitive abilities and on promis-

ing interventions aiming to enhance perspective taking and other important, related cognitive skills.
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