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28Recent developmental research has shown that young children
29coordinate complementary action roles with others. But what do
30they understand about the logical structure of such roles? Do they
31have an agent-neutral conception of complementary action roles,
32grasping that such roles can be variably filled by any two agents
33or even by one agent over time? Accordingly, can they make use
34of such representations for planning both their own and others’
35actions? To address these questions, 3- and 4-year-olds were intro-
36duced to an activity comprising two action roles, A and B, by seeing
37either two agents performing A and B collaboratively or one agent
38performing A and B individually. Children’s flexible inferences from
39these demonstrations were then tested by asking them later on to
40plan ahead for the fulfillment of one of the roles either by them-
41selves or by someone else. The 4-year-olds competently drew
42inferences in all directions, from past individual and collaborative
43demonstrations, when planning how they or someone else would
44need to fulfill the roles in the future. The 3-year-olds, in contrast,
45showed more restricted competence; they were capable of such
46inferences only when planning in the immediate present. Taken
47together, these results suggest that children form and use agent-
48neutral representations of action roles by 3 years of age and flexi-
49bly use such representations for episodic memory and future delib-
50eration in planning their own and others’ actions by 4 years of age.
51The findings are discussed in the broader context of the develop-
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ment of understanding self–other equivalence and agent-neutral
52 frames of references.
53 � 2014 Elsevier Inc. All rights reserved.
54

56

57 Introduction

58 Many if not most everyday human activities are complex actions comprising different complemen-
59 tary parts or roles. Making a sauce hollandaise, for example, involves (among other things) the two
60 complementary roles of pouring melted butter into a pot with egg yolk and whipping the resulting
61 mixture. Performing ‘‘The Times They Are A-Changin’’’ involves three roles: singing, playing the guitar,
62 and playing the harmonica.
63 Children begin to engage in complex activities involving different roles individually from the sec-
64 ond year of life onward, particularly in their problem solving where they integrate different action
65 roles (e.g., removing a cloth, grasping the object hidden underneath) in means–ends relations (e.g.,
66 Chen & Siegler, 2000; Willatts, 1985, 1999). Similarly, slightly later children also begin to engage in
67 cooperative activities with complementary role structure (Brownell, 2011; Brownell, Ramani, &
68 Zerwas, 2006; Tomasello & Hamann, 2012; Warneken, Chen, & Tomasello, 2006). Examples include
69 joint problem solving in which one person operates one part of an apparatus so that the other person
70 can retrieve some reward (Warneken et al., 2006). At around this time, children also begin to learn
71 about complementary action roles in so-called ‘‘role reversal imitation’’ (Carpenter, Tomasello, &
72 Striano, 2005); when they are shown how to perform one action role, A, in a coordinated activity with
73 a partner performing the complementary role, B, they learn about A by firsthand experience but also
74 learn about B by observation—as indicated in their capacity to imitate both A and B later on.
75 But what this leaves unclear is what exactly children understand about the logical structure of
76 action roles. The studies on early coordination and role reversal might be taken to suggest that even
77 toddlers understand action roles in adult-like ways. However, empirically the situation seems to be
78 more complicated; it is not until much later that children reveal competence in coordinating comple-
79 mentary action roles when the situation is not largely scaffolded by adults (Ashley & Tomasello, 1998;
80 Fletcher, Warneken, & Tomasello, 2012). Relatedly, from a theoretical point of view, what remains
81 unclear is what types of representations underlie children’s tracking of action roles. It is an essential
82 feature of such roles that they are agent neutral; like variables that can be assigned different values,
83 roles can be filled by different agents such that a role remains the same regardless of who fills it
84 (and thus is neutral regarding its filler). Crucially, for a large class of activities with complementary
85 roles,1 agent neutrality means not only that each role can be variably filled by any person in the same
86 way but also that two complementary roles can be filled by any set of two different agents or by one
87 and the same agent. The three roles of ‘‘The Times They Are A-Changin’’’ can be cooperatively filled by
88 three people playing together (say, by Peter, Paul, and Mary) or by one person filling all roles at the same
89 time (say, by Dylan). Sauce hollandaise can be made by one person (pouring and whipping) or cooper-
90 atively by two people (one pouring and the other whipping). Understanding an action role in agent-neu-
91 tral terms contrasts with an agent-centric, specifically egocentric conception of a role that does not allow
92 for conceiving of the role like a variable that remains the same irrespective of who fills it. An agent with
93 an egocentric conception of an action role can fill the role alone, but the agent cannot conceive of the role
94 as a role equally fulfillable by someone else and, thus, fails to recognize the equivalence between his or
95 her filling the role and someone else’s doing so.

1 This is the class of so-called ‘‘cooperatively neutral‘‘ activities (Bratman, 1992)—activities that can, but need not, be performed
cooperatively; making a sauce hollandaise together, where one stirs and the other pours in the melted butter (Searle, 1990), is an
example. ‘‘Cooperatively loaded’’ activities, in contrast, conceptually require interpersonal cooperation; dancing the tango together
and kissing each other are examples.

Q1
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96 Empirically, how can one test whether children operate with an agent-neutral conception of action
97 roles in contrast to simpler agent-centric, in particular egocentric ones? The crucial evidence for such
98 an agent-neutral conception is the capacity for flexible inferences as to how roles can be filled. Under-
99 standing two roles, A and B, of a potentially cooperative activity in agent-neutral terms means that

100 regardless of how A and B have been introduced—by two people cooperating or by one person filling
101 both roles—one understands that any two people can fill the roles cooperatively as much as any single
102 person can fill them individually. In contrast, an agent might have learned to perform the complex
103 activity comprising Roles A and B, or one of its elements, but remains restricted to egocentric proce-
104 dural representations of A and/or B that allow only the agent to perform these actions. As a conse-
105 quence, agent-neutral conceptions allow an inferential generality and flexibility lacking in the case
106 of more egocentric representations. This is analogous to contrasting egocentric and more abstract
107 types of representations in other areas. For example, egocentric spatial representations, in contrast
108 to allocentric ones, specify for an agent the position of objects in space relative to the agent’s own body
109 and, thus, are of restricted inferential use; the subject cannot represent the relation of two objects in
110 space to each other or the relation of an object to another agent’s body (e.g., Burgess, 2006). The first
111 aim of the current study, therefore, was to test whether children operate with an agent-neutral con-
112 ception of action roles by testing whether they exhibit the inferential flexibility characteristic of such
113 agent-neutral frameworks.
114 A second issue that remains unclear from existing studies is how abstract and flexible children’s
115 representations of action roles are—not regarding who fills the roles but rather regarding when the
116 roles are filled. In our adult psychology, representations of action roles are neutral as to when a certain
117 role is filled, allowing us to recognize the equivalence between performances of, say, the harmonica
118 part of the ‘‘The Times They Are A-Changin’’’ in 1970, today, and tomorrow. Accordingly, such repre-
119 sentations play a fundamental role in remembering past events and planning for future actions, both
120 individual and cooperative ones. For example, when thinking about how to solve a novel problem in
121 the future—say, cooking a complicated dish for the first time—we flexibly make use of the represen-
122 tation of the different roles involved (e.g., peeling vegetables, stirring sauces) in figuring out how to
123 best orchestrate them. We make use of action role representations for imagining (episodic foresight)
124 what kind of action a future situation would require by oneself or a partner—often on the basis of epi-
125 sodically remembering and reassembling elements of similar past events.
126 Episodic foresight on the basis of episodic memory has recently been documented in individual
127 problem solving in 4-year-olds. For example, Suddendorf, Nielsen, and von Gehlen (2011) presented
128 children with a novel problem—opening a novel box with a lock of a certain shape (e.g., square) with
129 an unusual ‘‘key’’ (a stick with a square piece of wood attached)—in Room X and then distracted chil-
130 dren for 15 min in Room Y, where they were finally told that they could go back and solve the task in
131 Room X and were allowed to select one of three keys (e.g., square, round, or triangle). The 4-year-olds
132 were above chance in their future-directed tool choices. The 3-year-olds, in contrast, failed this future
133 planning version and succeeded only in an immediate present tense control condition with box and
134 keys visible and no delay before the planning.
135 Whereas this study involved only simple individual actions, another recent study investigated
136 future planning of actions with two roles. Russell, Alexis, and Clayton (2010) had children play a game
137 of ‘‘blow football’’ with a partner. The players stood opposite each other at a table (the pitch) on which
138 they tried to move a ball into each other’s goal by blowing it with a straw. The two sides were sym-
139 metrical with one exception: On one side (the side that children did not play initially), the floor was
140 lower so that children would need a box to stand on in order to be able to reach onto the pitch. After
141 playing for a while, children were asked what objects would be needed if either they or another child
142 played at the lower side either now or tomorrow (correct: straw + football + box). Both 3- and 4-year-
143 olds found the current version to be easy both for themselves and for others but found the future-
144 directed version to be very difficult (forgetting about the box). Interestingly, there was an asymmetry
145 such that children found the future-directed version to be more difficult when they needed to plan for
146 themselves than when they needed to plan for someone else. Thus, this study suggests that future-
147 directed planning of more complex actions involving different roles might be a cognitive achievement
148 developing only from around 4 years of age (and that different processes might be involved when
149 planning for oneself vs. for someone else). The second aim of the current study, therefore, was to test
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150 systematically for children’s capacity to use their representations of action roles in temporally flexible
151 ways—to plan for the future (individually or collaboratively) based on past experience.
152 In the current study, children were introduced to an apparatus whose operation required the con-
153 secutive performance of two action roles, A and B (each with a specific tool), and saw the two roles
154 either filled by one person individually or filled by two people cooperatively. Children were allowed
155 to perform Role A and were then asked the crucial test question about the future continuation of
156 the activity. Children were asked which tool they themselves (Self condition) or a partner (Other con-
157 dition) would need to finish the activity (fill Role B). In Experiment 1, testing for children’s temporally
158 flexible memory-based planning, the test question was asked after a 15-min delay and distraction per-
159 iod. In Experiment 2, without delay, children were asked the test question immediately after having
160 performed A.
161 The logic is as follows. If children have an agent-neutral, temporally flexible conception of action
162 roles, they should be able to remember the past in such agent-neutral terms and plan for the future
163 accordingly; if remembering A had been done as part of the bigger activity, they should plan ahead
164 for the completion through the performance of B—regardless of by whom. If, in contrast, children
165 operate with only an egocentric conception of action roles, they might be able to complete their
166 own bigger activity by performing B after having performed A but would be unable to plan analo-
167 gously for another agent. In addition, if children have an agent-neutral conception of action roles
168 yet are limited in temporal flexibility, they might be able to plan for the immediate future (for both
169 themselves and someone else) but might be restricted in their episodic memory and foresight con-
170 cerning the representation of A or B performances.
171 Both 3- and 4-year-olds were tested because previous studies found that an understanding of more
172 complex forms of cooperation and future planning seem to emerge at around this age.

173 Experiment 1

174 Method

175 Participants
176 A sample of 96 children comprising 48 3-year-olds (M = 39 months, range = 36–43, 25 girls and 23
177 boys) and 48 4-year olds (M = 51 months, range = 48–56, 15 girls and 33 boys) was recruited from a
178 databank of children whose parents had previously given consent to experimental participation and
179 came from mixed socioeconomic backgrounds. Children were tested by one of two pairs of female
180 experimenters in the laboratory. An additional 7 children were tested but excluded from data analysis
181 due to experimental error (n = 5) or failure to cooperate (n = 2).

182 Design and procedure
183 Children were randomly assigned to one of four conditions differing in type of demonstration (Indi-
184 vidual or Collaborative) and addressee of tool choice (Self or Other). Children were tested by two
185 female experimenters in the laboratory. The session, which lasted approximately 30 min, consisted
186 of three phases: demonstration, distraction, and testing.

187 Demonstration phase. Experimenter 1 (E1) first introduced children to the ‘‘pling machine,’’ a card-
188 board box with a small tube opening containing a toy xylophone, while Experimenter 2 (E2) posi-
189 tioned herself by a ‘‘marble track’’ hidden from children’s view behind a room divider. E1 showed
190 children that dropping marbles into the tube made a ‘‘pling’’ sound, and children were given five mar-
191 bles to drop into the box. She then remarked that all of the marbles were now gone and that the only
192 way to get new marbles was by operating the marble track, an apparatus that required problem solv-
193 ing and consecutive performance of two action roles, A and B, in order to obtain a marble (see Fig. 1).
194 E1 and children then joined E2 behind the room divider, and E1 began introducing the marble track.
195 The main part of the marble track consisted of a ramp. Alongside the tall end of the ramp, there was a
196 Plexiglas chute with a small platform at the bottom holding a marble that could be moved up and
197 down the chute. At the other end of the ramp was a small compartment in which marbles terminated
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198 once they had rolled down the ramp. The chute, ramp, and compartment were enclosed in Plexiglas so
199 that children could see the marble and follow its course but could not reach it without performing the
200 required steps. E1 first showed children the individual parts of the marble track by tracing the hypo-
201 thetical course of the marble with her finger (up the chute, down the ramp, and into the compartment)
202 without actually setting the marble into motion. While doing so, the experimenter emphasized that
203 she could not reach the marble and encouraged children to try in order to ensure that they understood
204 the basic problem-solving situation. She then introduced the tools (see Fig. 1). In the Individual con-
205 dition both Roles A and B were performed by E1, whereas in the Collaborative condition A was per-
206 formed by E1 and B was performed by E2.
207 Role A consisted of inserting Tool A, a stick with a rectangular block at the end, into a corresponding
208 rectangular opening at the bottom end of the chute and pushing up the platform until it reached the
209 top end and the marble rolled down the ramp into the compartment. Role B consisted of inserting Tool
210 B, a stick with a magnetic round disc at the end, into a corresponding round opening in the roof of the
211 compartment and lifting it, thereby giving access to the marble. After both roles had been performed,
212 E1 encouraged children to throw the marble into the pling machine on the other side of the room divi-
213 der. Meanwhile, E2 inserted a new marble into the chute and hid all tools except Tool A. When chil-
214 dren returned, they were shown the new marble on the platform and were told that they could
215 perform Role A, sending the marble down the ramp into the compartment. Children were then told
216 that all other tools had been misplaced and that E2 would need to go look for them.

217 Distraction phase. The demonstration and testing phases were separated by a 15-min distraction
218 phase during which children performed another task together with E1 on the other side of the room
219 divider (i.e., marble track and E2 were out of view). The distraction phase ended with E1 calling to E2,
220 asking whether she had found the tools.

221 Testing phase. During the testing phase, E2 emerged from behind the room divider with a box of three
222 tools that she placed on a table: Tool A, Tool B, and Tool C (i.e., a distraction tool; see Fig. 1). Children
223 were then asked the test question; children in the Self condition were asked which tool they would
224 need to get the marble themselves, whereas children in the Other condition were asked which tool
225 E2 would need to get the marble. Importantly, the marble track was out of sight during administration
226 of the test question. After selecting the tool, children were free to run to the marble track to operate it
227 themselves (Self condition) or to hand the tool to E2 (Other condition) so that she could operate it.

228 Results and discussion

229 The target-dependent measure was children’s tool selection (A, B, or C) in response to the test ques-
230 tion. To test for effects of age and condition type, we analyzed children’s tool choice data in binary

Fig. 1. (A) The marble track used in Experiments 1 and 2 with a schematic depiction of roles and tools: (1) Role A: one player
lifts a marble up the elevator with the help of Tool A; (2) the marble runs down the ramp; (3) Role B: one player lifts the lid to
retrieve the marble with the help of Tool B. (B) The three tools from which children needed to choose.
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231 form (correct [Tool B] vs. incorrect [Tool A or C]; see Fig. 2A and B) and conducted a four-way
232 log–linear analysis (Tool Choice � Age � Demonstration Type � Addressee Type). The log–linear anal-
233 ysis produced a model that retained the main effects and two- and three-way interactions. The like-
234 lihood ratio of this model was v2(0) = 0, p = 1. There was a main effect of tool choice. Overall, children
235 were more likely to choose the correct tool versus an incorrect tool, v2(1) = 22.97, p < .001. The main
236 effect of tool choice was driven mainly by 4-year-olds’ choice behavior, indicated by a significant two-
237 way interaction of Tool Choice � Age. Across demonstration type and addressee type, 4-year-olds
238 (88%) were more likely to choose the correct tool compared with 3-year-olds (60%), v2(1) = 9.79,
239 p < .005. The odds ratio as a measure of effect size indicated that the odds of choosing the correct tool
240 were 4.57 times higher for 4-year-olds than for 3-year-olds. We found no other two-way interactions.
241 There was a three-way interaction of Tool Choice � Age � Addressee Type, v2(1) = 3.90, p < .05. Fol-
242 low-up analyses showed that across demonstration type, 4-year-olds were significantly better at
243 choosing correctly for the other player compared with 3-year-olds, v2(1) = 11.10, p < .001. There
244 was no age difference in tool choice when children chose for themselves, v2(1) = 0.95, p = .33. The odds
245 ratio as a measure of effect size indicated that the odds of choosing the correct tool for the other player
246 were 19.49 times higher for 4-year-olds than for 3-year-olds.
247 Next, we tested in each condition whether children chose correctly more often than expected by
248 chance (i.e., 1/3 given three tools). The 4-year-olds chose correctly significantly above chance in all
249 conditions (binomial tests, ps < .001), whereas the 3-year-olds did so only when choosing for them-
250 selves following an individual demonstration (binomial test, p < .001). The 4-year-olds showed clear
251 signs of the capacity to form agent-neutral representations of action roles and to use these for future

A B

C

Fig. 2. (A,B) Percentages of 3-year-olds (A) and 4-year-olds (B) correctly choosing Tool B versus the distracter A or C as a
function of condition in Experiment 1. (C) Percentages of children correctly choosing Tool B versus the distracter A or C as a
function of condition in Experiment 2. Asterisks indicate a significant difference from chance (binomial tests against .33:
⁄p < .05; ⁄⁄p < .01).
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252 planning, as indicated by their flexible inferences in all directions. The 3-year-olds, in contrast, showed
253 restricted competence, planning appropriately only when they did so for themselves after individual
254 demonstrations. This restricted inferential flexibility is consistent with a merely egocentric represen-
255 tation of Roles A and B. So, are 3-year-olds restricted to the use of egocentric role representations in
256 principle, or do they have a framework of agent-neutral action role representations yet are limited in
257 its temporal flexibility? In Experiment 2, we investigated children’s representations of action roles
258 without the temporally demanding delay between demonstration and planning.

259 Experiment 2

260 Method

261 Participants
262 A total of 24 different 3-year-old children (M = 39 months, range = 36–41, 13 girls and 11 boys)
263 were included in the final sample. An additional 9 children were tested but excluded from data anal-
264 yses due to experimental error (n = 6), equipment failure (n = 1), or uncooperativeness (n = 2).

265 Design and procedure
266 The design was similar to that of Experiment 1 with two exceptions: We removed the distraction
267 phase and changed the design to a 2 � 2 one with demonstration type (Individual or Collaborative) as
268 a between-participants factor and addressee type (Self or Other) as a within-participants factor. Chil-
269 dren participated in two consecutive trials2 with different apparatuses. In addition to the marble track
270 from Experiment 1, a second apparatus similar to the marble track in structure and function was used
271 (see Fig. 3), with assignment of apparatus to condition and order of presentation counterbalanced across
272 children. Because there was no distraction phase, children performed Role A and were simply told that
273 the box containing the other tools was now on the table behind the room divider. Again, children were
274 asked the test question only after the apparatus was out of view.

275 Results and discussion

276 The proportions of children choosing the correct tool as a function of condition are depicted in
277 Fig. 2C. Because preliminary analyses did not reveal any effects of the order of Self/Other trials or of
278 Trial 1 versus Trial 2, these factors were skipped from subsequent analyses. The main analysis revealed

Fig. 3. (A) The tube apparatus used in Experiment 2 with a schematic depiction of roles and tools. To obtain the marble, Tool A
needed to be inserted into a crescent-shaped opening on one end of the tube to push a platform holding a small magnetic box
(1 cm3) containing a marble toward the other end of the tube (Role A). Tool B could then be inserted into a flower-shaped
opening at the other end of the tube to fetch the box (Role B). (B) The three tools from which children needed to choose.

2 Because there was no distraction period in Experiment 2, the session was much shorter than in Experiment 1 and allowed
testing two trials rather than only one trial.
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279 that there were no differences in children’s tool choice between the Self and Other conditions overall
280 (McNemar’s test, p = .75) or between the Individual and Collaborative demonstration conditions: Self,

281 v2(1) = 0, p = 1; Other, v2(1) = 0, p = 1. In addition, children chose correctly more often than expected
282 by chance (1/3) in all conditions (binomial tests, ps < .05). These findings suggest that 3-year-olds can
283 use agent-neutral action role representations in their individual and collaborative planning when the
284 temporal structure of the tasks is suitably simplified.

285 General discussion

286 This study explored the developing capacity to form and use agent-neutral representations of com-
287 plementary action roles. Both 3- and 4-year-olds saw an activity comprising complementary Roles A
288 and B demonstrated either collaboratively by two agents or individually by one agent. After they had
289 completed Role A themselves, and after some distraction (Experiment 1), children were asked which
290 tool an agent would need to fulfill Role B in the future—where this agent was either the children them-
291 selves or someone else. The 4-year-olds performed competently in all conditions—revealing true
292 agent-neutral representations of action roles flexibly usable for future-directed deliberation. The 3-
293 year-olds, in contrast, performed poorly in Experiment 1 (competent only in drawing narrow infer-
294 ences from an individual demonstration to a future individual decision for themselves). However,
295 when the delay before planning, and thus the need for memory-based foresight, was removed in
296 Experiment 2, the 3-year-olds competently drew broad inferences in all directions—just like the 4-
297 year-olds in Experiment 1.
298 What these findings suggest is that at 3 years of age children do indeed have agent-neutral repre-
299 sentations of action roles at their disposal but are still limited in their flexible temporal use of these
300 representations. In fact, such a picture would fit closely with much other research on the development
301 of temporal cognition. Quite generally, the capacity for mental time travel and foresight has been
302 found to develop in the very age range between 3 and 5 years (Atance & O’Neill, 2001; McColgan &
303 McCormack, 2008; Moore, Barresi, & Thompson, 1998; Suddendorf & Corballis, 2007). More specifi-
304 cally, the results of the current study are highly consistent with other recent findings of future tool
305 choice as a measure of action planning; these studies converge on finding competence already in 3-
306 year-olds when the planning is for the here and now, without much need to episodically remember
307 a specific past event, but only from around 4 or 5 years of age when future-directed deliberation based
308 on episodic memory is required (Russell et al., 2010; Suddendorf et al., 2011).
309 Although generally consistent with previous tool choice planning studies, the current study goes
310 beyond these previous findings in two important ways. First, Experiment 2 suggests that 3-year-olds
311 are not confined to individual and egocentric planning but can think about action roles in agent-neu-
312 tral terms—understanding them as roles that can be filled by any one or two persons alike. Second,
313 Experiment 1 suggests that although 3-year-olds are limited in their memory-based future planning
314 of such abstract action roles, they seem to be competent at planning for themselves at least under
315 some conditions (when the two roles of an action, one of which needs to be planned, have been intro-
316 duced by one individual performing both roles and when children themselves perform both roles).
317 How robust this finding is, and how it relates to recent findings suggesting a more fundamental deficit
318 in future planning in 3-year-olds (Suddendorf et al., 2011), remains to be clarified in future research.
319 Regarding the cognitive underpinnings of self/other planning, one previous study found a striking
320 asymmetry such that 4-year-olds were slightly better in future-directed planning for someone else
321 than for themselves (Russell et al., 2010). One possible explanation is that 4-year-olds made use of
322 their newly emerged and still fragile capacity for episodic future thinking in the first-person case
323 and just general semantic thought about the future in the third-person case where the former was still
324 more error prone than the latter (Russell et al., 2010). In contrast to this single previous finding, there
325 was no such asymmetry whatsoever in the current experiments; if anything, the results point in the
326 opposite direction given that the only condition in which 3-year-olds in Experiment 1 performed com-
327 petently was when they planned for themselves. Why the results of these two studies diverge in this
328 respect is currently not known. One plausible possibility is the following: Children in Russell and
329 colleagues’ (2010) study played an exciting game in one role for quite a while and, thus, were more
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330 engaged in this own role and had difficulty in disengaging from it when planning for themselves in
331 another role. In our experiments, in contrast, there was no such intensive engagement in a role, mean-
332 ing that disengagement was not an issue. Future research will need to explore, first, how robust and
333 replicable the two patterns of findings are and, second, whether differential engagement might in fact
334 explain their divergence.
335 An interesting open question for future research, finally, concerns the relation of the developing
336 planning capacities for oneself or someone else studied here to prospective memory development.
337 These phenomena seem to be closely linked and partly overlapping yet conceptually distinct. On
338 the one hand, self-directed, memory-based planning seems to be intimately related to, and to build
339 on, prospective memory (McDaniel & Einstein, 2007). On the other hand, the planning for another
340 agent goes beyond what is standardly subsumed under ‘‘prospective memory’’ (usually understood
341 as memory for one’s own past individual intentions to perform an action oneself). Thus, it is a fundamen-
342 tal challenge for future work to explore the conceptual and empirical relation of the kinds of memory-
343 based planning for one’s own and others’ actions studied here, and mental time travel more generally,
344 to prospective memory more systematically.
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