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Abstract

Trust in parental support and subsequent support seeking behavior, a hallmark of secure

attachment, result from experiences with sensitive parents during distress. However, the

underlying developmental mechanism remains unclear. We tested the hypothesis that trust

is the result of an expectancy-learning process condtional upon contingency (the probability

that caregiver support has a positive outcome). We developed a new paradigm in which a

novel caregiver provides help to solve a problem. Contingency of the caregiver’s support

was manipulated and participants’ trust in the caregiver and their help seeking behavior was

measured in three independent samples. The hypothesis was supported suggesting that

trust and support seeking result from an expectancy-learning process. These findings’

potential contribution to attachment theory is discussed.

Introduction

The extent to which children are able to subjectively trust in primary caregivers as a resource

to rely upon when experiencing distress has an important impact on developmental outcomes

in several domains such as psychopathology, academic success, social competence, and general

health [1–3]. Consequently, understanding how trust develops has traditionally been of critical

interest. Trust development has been most consistently studied in the context of attachment

research that considers trust as a hallmark of secure attachment [4]. It has been suggested that

trust develops when caregivers are consistently sensitive and responsive [5, 6]. However, this

research has been limited to cross-sectional and longitudinal studies testing the correlations

between broadband measures of sensitive parenting and attachment. As a result, little is

known about the specific mechanisms that explain trust development in day to day or moment

to moment interactions. Broadband studies on parenting and attachment have been unable to

explain the majority of the variance in attachment [6], for which little robust explanation exists

to date [7, 8]. Therefore, the current study aimed to experimentally investigate the develop-

ment of subjective trust at a more micro-process level.

For this purpose, we developed a new research paradigm based on Waters and Waters’ [9]

recent insight that subjective trust is an expectation resulting from a cognitive learning pro-

cess. Learning research has shown that expectations about neutral stimuli (conditional
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stimulus, CS) change when the CS gets associated with the occurrence of a second, meaningful

stimulus (unconditional stimuli, UCS) that automatically elicits an emotionally relevant

response (unconditional response, UCR). Changes in the meaning of the CS can be observed

in terms of the acquired expectation (conditional reaction, CR) that the CS will elicit the UCR.

This is a classical conditioning learning process [10] which has also been described as an

expectancy-learning process [11–13]. Once the CS elicits certain behavioral responses, those

responses may get reinforced through a process of operant conditioning [14]. A discriminative

stimulus (Sd) increases the likelihood of certain behaviors (R) that have in the past resulted in

positive effects, which further reinforce the behavior (Sr).

The idea that learning theory could explain at least a part of attachment development, has

traditionally been focus of fierce debate [15]. When developing his attachment theory, Bowlby

was in a difficult position. On the one hand he wanted to emphasise that attachment is an evo-

lutionarily primed behavior system, not reducible to classical or operant conditioning [16]. On

the other hand, he also held that the attachment behavioral system is assembled and elaborated

in the context of learned experiences [17]. Nevertheless, he mostly left the topic alone. Later,

attachment researchers mostly demonstrated that children develop their attachment relation-

ships independent of the quality of care, interpreting this finding as evidence that the attach-

ment behavioral system is an evolutionary driven system that requires no learning experiences

to be established [15, 18].

More recently, researchers started to argue that this biological preparedness of infants to

establish attachment relationships with caregivers does not fully explain why individual differ-

ences in children’s expectations or trust about caregivers’ availability for support develop [8].

One thus far understudied possibility could be that learning models might be a helpful addi-

tion to attachment theory to explain attachment-related differences that are not innate [19],

such as secondary (anxious, avoidant, and secure) attachment styles [20]. Recent literature

argues in a similar way that adult attachment development reflects a conditioning process [21–

23]. Focusing on childhood attachment, Bosmans [24] proposed that children learn to trust

(CR) in a responsive primary caregiver like the mother (CS) when the mother gets associated

with the repeated experience that she provides successful support during distress (UCS),

which is automatically followed by a sense of relief and a sense of security (UCR). At the level

of operant conditioning, it has been proposed that trust versus lack of trust in support during

distress (Sd) increases or decreases the likelihood that children will seek support (R) during

distress. More versus less support seeking is respectively reinforced by the fact that sensitive

caregivers help to solve problems more easily or by the fact children avoid experiencing the

anticipated negative effects of rejection or inadequate support [24]. In sum, the current study

builds on the idea that the processes of the attachment system are innate, but that attachment

styles are (at least partly) shaped by learning.

One advantage of applying learning theory to subjective trust development, is that it allows

formulating very specific research questions and testing concrete hypotheses about the mecha-

nisms underlying trust development. In the current study, we focused specifically on the role

of contingency. Contingency is considered a central mechanism in conditioning that refers to

the relative probability that an US occurs in the presence of a CS [13, 25]. One straightforward

prediction drawn from learning theory, is that higher contingency between a CS and a positive

UCS is linked to a more positive expectation about that stimulus. Applied to the development

of subjective trust, contingency would refer to the percentage of the occasions (or single learn-

ing events) during which children have a problem in which mothers help to solve that

problem.

The idea of contingency can be linked to the concept of sensitive caregiving. Sensitivity

refers to a caregiver’s ability to detect children’s needs and to respond to them promptly and

Trust and expectancy-learning

PLOS ONE | https://doi.org/10.1371/journal.pone.0225934 December 11, 2019 2 / 17

collection and analysis, decision to publish, or

preparation of the manuscript.

Competing interests: The authors have declared

that no competing interests exist.

https://doi.org/10.1371/journal.pone.0225934


adequately [26, 27]. Consistent sensitive care has robustly been shown to be an important pre-

dictor of trust development [5]. However, there is a general consensus that qualitative differ-

ences in sensitive parenting do not organize along good versus bad caregiving categories.

Instead it has been theoretically argued that parents need to be “good enough” [28]. Although

the concept of good enough mothering has been generally accepted, little is known when or

how much sensitive parenting is good enough to significantly increase subjective trust and to

stimulate help seeking behavior. In addition, little is known about how changes in sensitive

parenting over time (from more to less sensitive parenting and vice versa) affect children’s

trust development. These are questions that can be approached from a conditioning perspec-

tive and that can be further tested by manipulating the contingency or success of a caregiver’s

help.

The current study aimed to provide proof of concept for the idea that contingency could

explain part of the variance in the development of trust (Research Question 1) and in the

development of support seeking (Research Question 2) and for the idea that questions regard-

ing the definition of good enough mothering and regarding the dynamics of (in)stability of

trust over time can in theory be explained by contingency-related effects (Research Question

3). To this aim, we developed a new paradigm in which participants are introduced to a new

caregiver and in which participants have to solve a challenging task. The paradigm consists of

two phases. In the learning phase, participants always get advice from the new caregiver to

help solve the task. In the test phase, participants need to decide whether or not to ask the care-

giver for help. During each phase, we can manipulate the contingency of caregiver support,

ranging from 100% (the caregiver is always helpful) to 0% (the caregiver is always unhelpful).

A 50% contingent caregiver is unpredictable (half of the time the caregiver is helpful; half of

the time the caregiver is not helpful). To test the effect of the contingency manipulation, at

baseline, after the learning phase, and after the test phase, we can measure participants’ trust in

the novel caregiver’s support.

Although this approach will not straightforwardly translate to the complex interactions

with a real attachment figure during critical timepoints in individuals’ lives, the approach has

the advantage that we can identify the role of contingency controlling for the impact of prior

learning experiences with those real attachment figures. This way, we can experimentally test

whether differences in contingency affect trust and test how changes in contingency from the

learning to the test phase are linked to changes in trust. Finally, we can measure participants’

inclination to seek the caregiver’s help during the test phase, as a proxy of participants’ support

seeking behavior.

In sum, in three studies we investigated the following questions: (1) does higher contin-

gency in terms of successful support by a caregiver lead to increased trust, and (2) to more

help seeking behavior, and (3) does change in contingency affect trust and help seeking

behavior.

Study 1

We first piloted the paradigm in adults. To test research question 1 that higher contingency is

linked with higher trust, participants were randomly assigned to either a 100%, 70%, or a 50%

contingent caregiver in the learning phase. This manipulation additionally allowed to test

whether 70% learning phase contingency was already “good enough” to promote trust. To test

research question 2 that higher contingency affects help seeking behavior, we looked at the

first five trials of the test phase to see whether higher learning phase was linked to more help-

seeking behavior. To test research question 3 that change in contingency has subsequent effect
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on trust and help seeking behavior, in the test phase, if participants chose to ask the caregiver’s

help, contingency was 100%.

Participants and procedure

In this pilot study, 30 adults participated (Mage = 28.53; SDage = 8.05; 21 males). Adults were

randomly assigned to the conditions: 8 in the 50% contingency condition, 7 in the 70% contin-

gency condition, and 6 in the 100% contingency condition. Participants were fully informed

about the goal and content of the experiment and only participated after they gave written con-

sent. This procedure was approved by the Social and Societaly Ethics Commission of the KU

Leuven (Belgium).

To manipulate contingency, we designed a challenging task during which participants get

help from a caregiver. The task was based on the hungry donkey task [29], which is often used

in the study of hot cognitive processes. Thus, the task is known to elicit sufficient levels of dis-

tress [30]. During this task, participants have to seek food (apples) to feed a hungry donkey. In

the current paradigm, apples are hidden behind four closed doors (Fig 1b). Behind each door,

a predetermined number of green or red apples were present. During each trial, one door hid

five green apples, one door hid one green apple, one door hid five red apples, and one door hid

one red apple (Fig 1c). The position of these apples (i.e., the door behind which the green and

red apples were hidden) was randomized across trials. When participants chose a door hiding

green apples, the number of green apples was added to their score. In contrast, when a door

hiding red apples was chosen, the number of red apples was subtracted from their score.

We constructed two phases in the hungry donkey task. First, we designed a learning phase.

We introduced an unfamiliar caregiver, an avatar, that gave advice on which door to open.

Participants were free to follow the advice or not. Once a door was chosen, all doors were

opened to show how the apples were distributed during that specific trial (Fig 1c). A total score

was registered in the upper left corner of the screen and participants’ total score was tracked

on a separate scale (the hunger scale). Once participants reached 20 points on the hunger scale,

a screen thanked participants for feeding the donkey stimulating them to continue in the same

manner (Fig 1d). The learning phase consistend of 10 trials, based on research showing that

this is the adequate number of trials to manipulate contingency in experimental designs [31].

Afterwards, the hunger meter was reset to zero and participants recommenced. This learning

phase allowed us to manipulate contingency in terms of likelihood that the advice of the care-

giver was helpful. Participants were assigned to one of three contingency conditions: 50%,

70%, and 100% contingency. The order in which the caregiver presented correct or incorrect

advice was randomized. When the advice was correct, the caregiver suggested the door hiding

five green apples. When the advice was incorrect, the caregiver would suggest the door hiding

five red apples. After completing the learning trials, participants were asked to rate their level

of trust in the caregiver (Fig 1a).

Second, we designed a test phase, consisting of 20 trials. During this phase, the caregiver

was not automatically present. In contrast, participants had to decide whether to call the care-

giver using a button in the center of the screen (Fig 1e). Before the start of the trials, partici-

pants were reminded this caregiver would provide advice on which door to choose, but also

that this advice could be incorrect. They were instructed that they could choose whether to call

the caregiver, and whether they would follow the caregiver’s advice (Fig 1f). The caregiver’s

appearance was identical to the learning phase. However, in contrast to the learning phase and

unbeknownst to the participants, the caregiver in the first testing phase was correct 100% of

the trials, regardless of the participants’ assigned learning phase condition. Again, after com-

pleting the trials, participants were asked to rate their level of trust in the caregiver (Fig 1a).
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Results and discussion

Is higher contingency related to increased trust?. We conducted a one-way ANOVA

with condition (50%, 70%, or 100% learning phase contingency) as independent variable and

post learning phase trust as dependent variable, followed by Bonferroni post-hoc tests. Table 1

shows that after the learning phase, levels of trust were significantly higher in the higher

learning phase contingency conditions (70 vs 50: mean difference = 2.60, 95% CI = [0.69,

Fig 1. Trial presentation.

https://doi.org/10.1371/journal.pone.0225934.g001
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4.51], p< .01, Cohen’s d = 1.29; 100 vs 50: mean difference = 6.70, 95% CI = [4.79, 8.61], p<
.001, Cohen’s d = 4.93; 100 vs 70: mean difference = 4.10, 95% CI = [2.19, 6.01], p< .001,

Cohen’s d = 2.60). The significant difference between the 70% and 100% contingency condi-

tions suggested that 70% contingency was not yet good enough to increase trust.

Is higher contingency related to more help seeking behavior?. We conducted a one-way

ANOVA with condition (50%, 70%, or 100% learning phase contingency) as independent vari-

able and help seeking in the first five test phase trials as dependent variable, followed by Bon-

ferroni post-hoc tests. Table 1 shows that the manipulation had an effect on the total amount

of times participants pressed the button to call the caregiver during the first five test trials. Par-

ticipants from the 50% learning phase condition sought significantly less help than participants

from the 70% and 100% learning phase (70 vs 50: mean difference = 1.80, 95% CI = [0.04,

3.56], p< .05, Cohen’s d = 1.04; 100 vs 50: mean difference = 3.30, 95% CI = [1.54, 5.06], p<
.001, Cohen’s d = 2.58). Participants from the 70% and 100% learning phase conditions were

as likely to seek help in the test phase. (100 vs 70: mean difference = 1.50, 95% CI = [-0.26,

3.26], p = .116, Cohen’s d = 0.94).

Does change in contingency affect trust and help seeking behavior?. First, with regard

to trust, we conducted a one-way ANOVA with condition (50%, 70%, or 100% learning phase

contingency) as independent variable and trust after the test phase as dependent variable, fol-

lowed by Bonferroni post-hoc tests. Table 1 shows that the initial learning phase condition

effects remained significant with lower contingency being related to lower levels of trust (70 vs

50: mean difference = 3.10, 95% CI = [0.17, 6.04], p = .036, Cohen’s d = 0.99; 100 vs 50: mean

difference = 4.90, 95% CI = [1.97, 7.84], p< .001, Cohen’s d = 1.78; 100 vs 70: mean differ-

ence = 1.80, 95% CI = [-1.14, 4.74], p = .387, Cohen’s d = 1.16). Moreover, paired samples t-

tests within each learning phase condition showed that only the 70% learning phase condition

participants’ trust significantly improved after experiencing a 100% contingent caregiver in the

test phase (mean difference = -2.50, 95% CI = [-3.63, -1.37], t(9) = -5.00, p< .001, Cohen’s d =

-1.15). This catch-up resulted in levels of trust comparable to the 100% learning condition par-

ticipants. Instead, the 50% learning condition participants did not significantly benefit from

the altered learning experiences (mean difference = -2.00, 95% CI = [-5.07, 1.07], t(9) = -1.47,

p = .175, Cohen’s d = 0.65). This suggests in adult participants that initial contingency effects

had a lasting influence in trust development, even after exposure to a novel, improved

experience.

Table 1. Means, Standarddeviations, One-Way ANOVA’s and paired-samples t-tests for Study 1.

Trust 1 Trust 2 % of trials in which participant asked for help

Trials 1–5 Trials 6–10 Trials 11–15 Trials 16–20 Trials Total

M SD M SD M SD M SD M SD M SD M SD
50 2.90 1.85 4.90 3.87 1.10 1.45 2.60 2.12 b 2.20 2.20 2.50 2.27 8.40 7.38

70 5.50 2.17 8.00 2.16 a 2.90 1.97 3.80 1.75 b 3.70 1.83 3.80 1.81 14.20 6.89

100 9.60 0.52 9.80 0.42 4.40 1.08 4.60 1.26 4.10 1.73 4.40 1.27 17.50 4.48

F(2,27) 40.64��� 9.29��� 11.48��� 3.32, p = .051 2.69, p = .086 2.81, p = .078 5.22�

Post-hoc 50 < 70 < 100 50 < 70 < 100 50 < 70 = 100 50 = 70 = 100

50 < 100

50 = 70 = 100 50 = 70 = 100 50 = 70 = 100

50 < 100

Trust 1 = Trust after the Learning phase; Trust 2 = Trust after the test phase. Paired samples t-tests within condition comparing adjacent measurement points:
a p < .01,
b p < .05

��� p< .001;

� p < .05.

https://doi.org/10.1371/journal.pone.0225934.t001
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Second, with regard to help seeking behavior, we conducted a one-way ANOVA with learn-

ing phase condition as independent variable and calling behavior in each of the three last

blocks of test trials and the total trials. Table 1 shows that the learning phase condition effect

did not fully reach significance during all subsequent blocks of five trials. Nevertheless, across

all 20 trials, the initial learning phase manipulation retained its effect (70 vs 50: mean differ-

ence = 5.80, 95% CI = [-1.48, 13.08], p = .156, Cohen’s d = 0.81; 100 vs 50: mean differ-

ence = 9.10, 95% CI = [1.82, 16.38], p = .011, Cohen’s d = 1.49; 100 vs 70: mean difference =

3.30, 95% CI = [-3.98, 10.58], p = .772, Cohen’s d = 0.57).. There was a significant increase in

help seeking behavior from block 1 to block 2 for the 50% (mean difference = -1.50, 95% CI =

[-2.68, -0.32], t(9) = -2.88, p< .05, Cohen’s d = -0.83) and 70% (mean difference = -0.90, 95%

CI = [-1.76, -0.04], t(9) = -2.34, p< .05, Cohen’s d = -0.48) learning phase participants, but in

the subsequent blocks their help seeking frequency remained stable. As a result, especially the

50% learning phase participants continued to lag behind the 100% learning phase children

with regards to help seeking.

A limitation of the study was that we only measured trust after the manipulation. With a

baseline measure, it would be easier to draw conclusions about the causal role of contingency

in trust development. Moreover, evidence for contingency effects was needed in younger par-

ticipants to be more certain that contingency could be a relevant mechanism to understand

children’s trust development. Study 2 aimed to solve these limitations.

Study 2

The setup of the second study was largely identical to Study 1, except for three aspects. First,

we included a baseline measure of trust in the novel caregiver. Second, the study was

conducted in middle childhood. Research suggests that this age-period is characterized by bio-

logical changes that facilitate trust learning [32, 33]. Consequently, to evaluate whether contin-

gency is relevant for trust development, contingency effects should also be found in middle

childhood. Third, we also administered a measure of children’s trust in their mother. Theory

suggests that relational experiences with care during distress gradually internalize into a blue-

print on which children evaluate first encounters in new relationships [9]. This has for example

been evidenced for children’s relationships with teachers [34]. To evaluate the theoretical rele-

vance of the trust in the paradigm’s avatar, we tested the correlation between children’s trust in

their mother’s support and children’s trust in the paradigm’s caregiver at baseline. During the

learning phase, Study 1’s 50-70-100% contingency conditions were retained. During the test

phase, the caregiver was again 100% contingent.

Participants and procedure

The sample (N = 65) consisted of 32 girls (49.2%) and 33 boys (50.8%) between the age of 9

and 12 years old (M = 10.22, SD = 1.05). All children in the sample were Caucasian. Of these

children, 55 lived with both biological parents (84.6%), 9 children had parents who were

divorced (13.6%), one child’s mother was deceased (1.5%), and one child did not respond to

the question (1.5%). Excluding one child (1.5%) who did not respond to the question, all chil-

dren considered their biological mother as their primary attachment figure (98.5%).

Participants were recruited from an elementary school and an out-of-school care facility

where children can spend their time while their parents are off to work during summer holi-

day. Parents were informed about the goal of the study beforehand and asked to sign an

informed consent form. Children were only invited to participate after we obtained written

consent of the parents. Before the experiment took place, all children were informed about the

goals of the study. Children only participated if they gave their written consent. Children were
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tested in groups. Children were instructed not to talk during the experiment. They were ran-

domly assigned to the three conditions (50% = 22; 70% = 22; 100% = 21). This procedure was

approved by the Social and Societaly Ethics Commission of the KU Leuven (Belgium).

Method

Children’s trust-related expectations of maternal support were assessed using the People In

My Life Questionnaire’s Trust-subscale (PIML) [35]. Expectations of trust are positive affec-

tive/cognitive experiences of trust in the accessibility and responsiveness of the attachment fig-

ure (10 items; e.g., ‘‘I can count on my mother to help me when I have a problem”). Children

are asked to respond to these questions using a 4-point Likert scale, ranging from 1 (“almost

never true”) to 4 (“almost always true”). Research has demonstrated that the trust-subscale is

associated with support seeking behavior [36], thus confirming its validity. Higher scores on

the Trust-subscale indicate more trust in maternal support. Internal consistency was good

(α = .86).

Results and discussion

Is higher contingency related to increased trust?. First, we found a small correlation

between baseline trust in the novel caregiver and children’s trust in maternal support, r(62) =

.24, p = .062. This suggested that the trust studied in the current experimental paradigm might

be at least somewhat relevant to understand the development of trust in primary caregivers.

Second, we conducted a 2 (Within Subjects: Time: Baseline, Post learning Phase) X 3 (Between

Subjects: Condition: 50%, 70%, and 100% learning phase contingency) repeated measures

ANOVA on trust. This revealed a significant Time X Condition interaction effect during the

learning phase, F(2, 60) = 28,50, p< .001, ηp
2 = 49. Table 2 shows that contingency differences

caused significant differences between all three conditions with higher contingency being

linked to more trust after the learning phase (70 vs 50: mean difference = 1.36, 95% CI =

[0.001, 2.73], p< .05, Cohen’s d = 0.66; 100 vs 50: mean difference = 5.00, 95% CI = [3.62,

6.38], p< .001, Cohen’s d = 3.43; 100 vs 70: mean difference = 3.64, 95% CI = [2.26, 5.02],

Table 2. Means, Standarddeviations, One-Way ANOVA’s and paired-samples t-tests for Study 2.

Trust 1 Trust 2 Trust 3 % of trials in which participant asked for help

Trials 1–5 Trials 6–10 Trials 11–15 Trials 16–20 Trials Total

M SD M SD M SD M SD M SD M SD M SD M SD
50 6.36 1.50 4.00 1.69a 6.73 2.62 a 2.91 1.60 3.14 1.86 3.41 1.99 3.36 2.06 12.82 6.74

70 6.76 1.79 5.36 2.40b 8.00 1.69 a 3.41 1.53 3.91 1.57b 3.82 1.74 4.00 1.66 15.14 5.51

100 6.00 1.08 9.00 1.18 a 9.19 2.04 4.19 1.21 4.24 1.34 4.10 1.37 4.10 1.61 16.92 4.49

F(2,64) 1.35 42.33��� 7.03�� 4.19� 2.68+ .86 1.07 2.46+

Post-hoc 50 = 70 = 100 50 < 70 < 100 50 = 70 = 100

50 < 100

50 = 70 = 100

50 < 100

50 = 70 = 100

50 < 100+
50 = 70 = 100 50 = 70 = 100 50 = 70 = 100

50 < 100+

Trust 1 = Trust at Baseline, due to a technical error data was not recorded for this measure, so for this analysis, the degrees of freedom were 2 and 62; Trust 2 = Trust

after the Learning phase; Trust 3 = Trust after the test phase. Paired samples t-tests within condition comparing adjacent measurement points:
a p < .001,
b p < .10

��� p < .001;

�� p < .01;

� p < .05;
+ p < .1;

https://doi.org/10.1371/journal.pone.0225934.t002

Trust and expectancy-learning

PLOS ONE | https://doi.org/10.1371/journal.pone.0225934 December 11, 2019 8 / 17

https://doi.org/10.1371/journal.pone.0225934.t002
https://doi.org/10.1371/journal.pone.0225934


p< .001, Cohen’s d = 1.92). Moreover, paired-samples t-tests showed in the 50% contingency

condition a significant drop in trust during the learning phase (mean difference = 2.36, 95%

CI = [1.34, -3.38], t(21) = 4.82, p< .001, Cohen’s d = 1.48). In the 70% condition, the manipu-

lation did not lead to an increase in trust during the learning phase. At best, there seemed to

have been a trend towards a drop in trust during the learning phase (70% learning phase:

mean difference = 1.38, 95% CI = [-0.10, 2.86], t(20) = 1.95, p = .066, Cohen’s d = 0.64). In the

100% condition, there was a significant increase in trust during the learning phase (mean dif-

ference = -3.10, 95% CI = [-3.83, -2.37], t(19) = -8.93, p< .001, Cohen’s d = -2.82). Like in

Study 1, this suggests that trust development depended on the contingency of success in pro-

vided care and that trust development in the current paradigm required more than 70% con-

tingent caregivers.

Is higher contingency related to more help seeking behavior?. We conducted a one-way

ANOVA with condition (50%, 70%, or 100% learning phase contingency) as independent vari-

able and help seeking in the first five test phase trials as dependent variable, followed by Bon-

ferroni post-hoc tests. Table 2 shows that children in the 50% learning phase condition called

significantly less for help compared to the 100% learning phase condition children (mean dif-

ference = 1.28, 95% CI = [0.18, 2.38], p< .05, Cohen’s d = 0.90). Like in Study 1, the 70% learn-

ing phase condition children displayed the same level of help seeking behavior as the 100%

children (mean difference = 0.78, 95% CI = [-0.32, 1.88], p = .254, Cohen’s d = 0.57).

Does change in contingency affect trust and help seeking behavior?. First, with regard

to trust, a 2 (Within Subjects: Time: Baseline, Post learning Phase) X 3 (Between Subjects:

Condition: 50%, 70%, and 100% learning phase contingency) repeated measures ANOVA on

trust showed a significant Time X Condition interaction effect during the test phase, F(2, 60) =

28,50, p< .001, ηp
2 = 49. To probe this effect, we conducted a one-way ANOVA with condi-

tion (50%, 70%, or 100% learning phase contingency) as independent variable and trust after

the test phase as dependent variable, followed by Bonferroni post-hoc tests. Moreover, we

conducted paired samples t-tests within each learning phase condition to test whether trust

changed over time. Table 2 shows that, after the 100% contingent test phase, trust increased in

both the 50% and 70% learning phase conditions (50% learning phase: mean difference =

-2.73, 95% CI = [-3.91, -1.55], t(21) = -4.81, p< .001, Cohen’s d = -1.24; 70% learning phase:

mean difference = -2.64, 95% CI = [-3.68, -1.59], t(21) = -5.24, p< .001, Cohen’s d = -1.27).

However, while ANOVA showed that the 70% condition statistically caught up with the 100%

condition (100 vs 70: mean difference = 1.19, 95% CI = [-0.43, 2.81], p = .225, Cohen’s

d = 0.64), the 50% condition children still trusted the caregiver significantly less than the 100%

condition children mean difference = 2.46, 95% CI = [0.85, 4.08], p< .01, Cohen’s d = 1.05).

Like in Study 1, this suggests that improving contingency increased trust, but that prior less

contingent care experiences delayed this catch-up.

With regard to help seeking behavior, a one-way ANOVA with learning phase condition as

independent variable and calling behavior in each of the three last blocks of test trials and the

total trials, showed that the learning phase condition effect was largely erased during trials

6–10 (block 2: 70 vs 50: mean difference = 0.77, 95% CI = [-0.42, 1.97], p = .348, Cohen’s

d = 0.45; 100 vs 50: mean difference = 1.10, 95% CI = [-0.11, 2.31], p = .085, Cohen’s d = 0.68;

100 vs 70: mean difference = 0.33, 95% CI = [-0.88, 1.54], p = 1.00, Cohen’s d = 0.23) and was

fully erased in the subsequent trials.

Study 3

Study 3 aimed to test the robustness of the findings in an independent sample of children in

middle childhood. Moreover, Study 2 did not reveal which percentage of contingency suffices

Trust and expectancy-learning

PLOS ONE | https://doi.org/10.1371/journal.pone.0225934 December 11, 2019 9 / 17

https://doi.org/10.1371/journal.pone.0225934


to increase trust levels increase compared to baseline. Therefore, we included an 80% instead

of a 70% contingent condition, to test whether 80% contingency suffices to significantly

increase trust. Additionally, a 50% contingent caregiver is unpredictable, but still provides half

of the time successful support. A clinically relevant question is whether children’s trust can

catch up when having good learning experiences with caregivers after prior predictably nega-

tive experiences. Therefore, we included a 20% instead of a 50% learning phase condition, fol-

lowed by a 100% contingent test phase condition. Finally, we were interested to see whether

children who learn that caregiving is 100% contingent are more protected against the negative

effects of subsequent negative caregiving experiences. Therefore, we manipulated the contin-

gency in the test-phase adding a 20% contingent condition to this phase.

Participants and procedure

A total of 170 children participated (Mage = 9.58; SDage = 1.49; 49.7% boys). Only 14.6% of the

children came from divorced families. All children reported trust in their biological mother,

except for one child who answered questions on the step-mother. Age and gender were equally

distributed over conditions and did not affect results. All participants were recruited from ele-

mentary schools. The recruitment, information, consent and administration procedure was

equal to Study 2.

Method

Trust in maternal support was measured with the PIML. Cronbach’s alpha was .78.

Results and discussion

Is higher contingency related to increased trust?. First, baseline trust in the novel care-

giver was significantly correlated with trust in maternal support, r(170) = .16, p = .043. Second,

we conducted a 2 (Within Subjects: Time: Baseline, Post learning Phase) X 3 (Between Sub-

jects: Condition: 20%, 80%, and 100% contingency) repeated measures ANOVA on trust. This

revealed a significant Time X Condition interaction effect, F(2, 167) = 24.13, p< .001, ηp
2 =

.22. Table 3 shows that trust significantly decreased in the 20% condition, (20% learning phase:

mean difference = 1.65, 95% CI = [0.85, 2.45], t(70) = 4.11, p< .001, Cohen’s d = 0.67), but sig-

nificantly increased in both the 80% and 100% conditions (80% learning phase: mean differ-

ence = -1.23, 95% CI = [-1.88, -0.58], t(65) = -3.77, p< .001, Cohen’s d = -0.61; 100% learning

phase: mean difference = -2.12, 95% CI = [-3.10, -1.14], t(32) = -4.40, p< .001, Cohen’s d =

-1.02). Moreover, a one-way ANOVA with condition as independent variable and post learn-

ing phase trust as dependent variable, showed there was no trust-difference between the 80%

and 100% condition (80 vs 100: mean difference = 1.11, 95% CI = [-0.16, 2.38], p = .110,

Cohen’s d = 0.47). So, this suggests for the current experimental procedure that contingency

needs to be at least 80% to be good enough for trust in the novel caregiver to increase.

Is higher contingency related to more help seeking behavior?. We conducted one-way

ANOVAs with condition (20%, 80%, or 100% learning phase contingency) as independent

variable and help seeking in the first five test phase trials as dependent variable, followed by

Bonferroni post-hoc tests. Analyses were conducted for the 100% and 20% contingent test

phase conditions separately (see Table 3). For the 100%contingent test phase, there was no sig-

nificant difference in the amount of times children called for help when comparing the 20%

and 80% learning phase contingency conditions (80 vs 20: mean difference = -0.57, 95% CI =

[-1.54, 0.41], p = .250, Cohen’s d = -0.28). This result seems in line with Study 2 where the 50%

and 70% learning phase contingency conditions yielded similar levels of help seeking behavior.
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For the 20% contingent test phase, no learning phase manipulation effects reached full sig-

nificance (100 vs 20: mean difference = 0.90, 95% CI = [-0.09, 1.88], p = .087, Cohen’s d = 0.51;

80 vs 20: mean difference = 0.65, 95% CI = [-0.33, 1.64], p = .327, Cohen’s d = 0.42; 100 vs 80:

mean difference = 0.24, 95% CI = [-0.76, 1.25], p = 1.00, Cohen’s d = 0.14). This again provides

some indication that prior contingency-related learning experiences might have an immediate

impact on help seeking behavior. However, like in Study 2, the results seem less pronounced

compared to what we found with the adult participants in Study 1.

Does change in contingency affect trust and help seeking behavior?. First, with regard

to trust, for the 100% contingent test phase children, we conducted a one-way ANOVA with

condition (20%, or 80% learning phase contingency) as independent variable and trust after

the test phase as dependent variable, followed by Bonferroni post-hoc tests. Table 3 shows that,

after the 100% contingent test phase, the initial learning phase manipulation effect did not

reach significance (80 vs 20: mean difference = -1.45, 95% CI = [-2.92, 0.02], p = .052, Cohen’s

d = 0.48). Moreover, we conducted paired samples t-tests within each learning phase condition

to test whether trust changed over time. During the 100% contingent test phase, trust increased

significantly for both the 20% and 80% contingent learning phase condition children (20%

learning phase: mean difference = -2.91, 95% CI = [-4.39, -1.44], t(34) = -4.02, p< .001,

Cohen’s d = -0.95; 80% learning phase: mean difference = -1.30, 95% CI = [-2.43, -0.17], t(32) =

-2.35, p< .05, Cohen’s d = -0.53; see also Table 3). This again seems to suggest that trust caught

up after exposure to more positive experiences, but that more negative prior learning experi-

ences persistently reduced trust levels.

For the 20% contingent test phase condition children, we conducted a one-way ANOVA

with condition (20%, 80%, or 100% learning phase contingency) as independent variable and

trust after the test phase as dependent variable, followed by Bonferroni post-hoc tests. Table 3

shows that, after the 20% contingent test phase, the learning phase effects between the condi-

tions were fully deleted. Moreover, we conducted paired samples t-tests within each learning

Table 3. Means, Standarddeviations, One-Way ANOVA’s and paired-samples t-tests for Study 3.

Trust 1 Trust 2 Trust 3 % of trials in which participant asked for help

Trials 1–5 Trials 6–10 Trials 11–15 Trials 16–20 Trials Total

Learning M SD M SD Test M SD M SD M SD M SD M SD M SD
20 5.31 2.21 3.66 2.72 a 20 3.25 2.85 1.86 1.59 1.25 1.56 a 1.03 1.48 1.33 1.57 5.47 5.17

100 6.49 3.39 a 2.37 2.02 2.60 2.26 2.77 2.30 3.06 2.25 10.80 8.03

80 5.64 1.75 6.86 2.17 a 20 3.82 2.49 a 2.52 1.54 2.03 1.79 1.79 1.67 1.67 1.96 8.00 5.47

100 7.94 2.60 c 2.94 2.01 3.52 1.87 b 3.58 1.77 3.52 1.95 13.55 7.05

100 5.85 1.62 7.97 2.44 a 20 3.03 2.53 a 2.76 1.89 2.79 1.85 2.42 2.03 2.79 2.18 10.76 5.85

F-values 1.00 45.68��� 20 .79 2.66, p = .075 6.79�� 5.60�� 5.40�� 7.98���

Post-hoc 20 = 80 = 100 20 < 80 = 100 20 = 80 = 100 20 = 80 = 100

20 < 100+
20 = 80 = 100

20 < 100

20 = 80 = 100

20 < 100

20 = 80 < 100+

20 < 100

20 = 80 = 100

20 < 100

100 3.91, p = .05 1.35 3.28, p .075 2.59 .80 2.23

Trust 1 = Trust at Baseline; Trust 2 = Trust after the Learning phase; Trust 2 = Trust after the test phase. Paired samples t-tests within condition comparing adjacent

measurement points:
a p < .001,
b p < .01,
c p < .05

��� p< .001;

�� p < .01;
+ p < .1;

https://doi.org/10.1371/journal.pone.0225934.t003
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phase condition to test whether trust changed over time. During the 20% contingent test

phase, both the 80% and 100% contingent learning phase condition children sifnificantly lost

trust (80% learning phase: mean difference = 3.27, 95% CI = [2.08, 4.47], t(32) = 5.59, p< .001,

Cohen’s d = 1.43; 100% learning phase: mean difference = 4.94, 95% CI = [3.50, 6.38], t(32) =

7.00, p< .001, Cohen’s d = 1.99). These results suggest that negative care-related experiences

in our experiment outweighed prior positive learning experiences.

Second, with regard to help seeking behavior, for the 100% contingent test phase children, a

one-way ANOVA with learning phase condition (20% versus 80% learning phase condition)

as independent variable and calling behavior in each of the three last blocks of test trials and

total calling behavior as dependent variables, revealed no effects that reached significance.

Paired-samples t-tests showed that the 80% contingent learning phase children showed a sig-

nificant increase in help-seeking behavior comparing the first with the second block of test tri-

als (80% learning phase: block 1 to 2: mean difference = -0.58, 95% CI = [-0.98, -0.17], t(32) =

-2.89, p = .007, Cohen’s d = -0.30). Furthermore, the difference between the 20% and 80% con-

tingent learning phase children got fully erased in the 100% test phase condition.

For the 20% contingent test phase children, Table 3 shows that the 20% contingent learning

phase children continued to call significantly less for help compared to the 100% contingent

learning phase children (block 2: mean difference = 1.53, 95% CI = [0.52, 2.55], p< .01,

Cohen’s d = 0.90; block 3: mean difference = 1.40, 95% CI = [0.38, 2.42], p< .01, Cohen’s

d = 0.78; block 4: mean difference = 1.45, 95% CI = [0.33, 2.58], p< .01, Cohen’s d = 0.77;

total: mean difference = 5.29, 95% CI = [2.06, 8.51], p< .001, Cohen’s d = 0.96). In addition,

the 20% contingent learning phase children’s help seeking behavior further dropped signifi-

cantly from the first to the second block of trials (20% learning phase: block 1 to 2: mean differ-

ence = -0.61, 95% CI = [0.28, 0.94], t(35) = 3.80, p< .001, Cohen’s d = 0.39). This finding is in

line with Ainsworth’s observation that children who start to avoid seeking parental support are

those children whose parents are consistently absent in their care [26].

General discussion

With three independent studies, we aimed to experimentally examine whether trust develop-

ment can be explored from a conditioning or expectancy-learning perspective and whether

trust develops conditional upon contingency in terms of likelihood that a caregiver (Condi-

tional Stimulus, CS) is associated with successful help with a problem (Unconditional Stimu-

lus, UCS). We aimed to investigate whether this theoretical framework could be informative to

understand (1) whether higher contingency in terms of successful support by a caregiver leads

to increased trust, and (2) to more help seeking behavior, and (3) whether change in contin-

gency affects trust and help seeking behavior. Results were largely in line with the predictions,

providing first proof of concept that trust development might be studied from a conditioning

perspective. Moreover, at a more detailed level, results suggested that more experimental

research on the effects of contingency on trust development could provide new insights in the

developmental dynamics underlying trust-related fluctuations, and eventually regarding the

development of attachment.

Research Question 1: Does higher contingency lead to more trust?

Across all three studies, we found that level of contingency was related to level of trust. Chil-

dren who were exposed to a support figure that was more likely to provide successful help

developed more trust in that support figure. This finding is in line with the existing broadband

research showing that more sensitive and responsive parenting is linked with elevated levels of

trust in parental support [5], but adds to this research because it provides proof of concept that
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contingency could at least partly explain the causal mechanism underlying this link and

because it suggests that it might be important to account for the relative contribution of single

learning experiences across trust development. An important limitation of the current para-

digm is that the distress in the task is mild, and that help seeking to solve a distressing problem

reflects only a part of the rich complexity of attachment behavior and attachment relationships.

In other words, the ecological validity of the findings should be further evaluated. In favor of

the paradigm’s relevance was the finding that baseline trust in the novel supportive figure was

slightly but significantly correlated to trust in the mother in Study 3. However, we need to stay

cautious interpreting this correlation, because the effect size in Study 3 was small and because

the effect could not be fully replicated in Study 2. So, it is not unlikely that we have not mea-

sured exactly the same process as it occurs in real-life attachment relationships. Nevertheless,

the robustness of the majority of our findings suggests that more research and similar research

with more ecologically valid designs might be critical to further advance attachment theory. In

spite of these concerns, one experiment in adults has shown that manipulating the likelihood

that an unknown supporter helps avoiding exposure to shocks affects participants’ attentional

processing and attachment-related appraisals of the supporter [37]. Although effects on trust

were not measured in this study, it seems reasonable to assume that the manipulation could

have affected trust as well. In all, the current studies do suggest that it could be theoretical rele-

vant to conduct more research with these kind of paradigms to understand under which con-

ditions trust develops.

Research Question 2: Does higher contingency lead to more help seeking

behavior?

Also across all three studies, we found that contingency was related to help seeking behavior.

Children who were exposed to a support figure that was more likely to provide successful help

were more likely to call that figure for help. Interestingly, this effect was most explicit in study

1 in which adults were tested. Instead, in studies 2 and 3, children mainly showed this effect

when comparing extremes (20%/50% versus 100% learning phase condition children). One

reason might be that adults rely on more extensive real-life learning experiences regarding

whether or not they can trust a caregiver [38]. As a result, adults in our study might have been

more motivated to protect themselves from new harm. Instead, children are much more sus-

ceptible to positive attachment experiences [39] and may have been more motivated to retry to

seek help in spite of earlier negative learning experiences.

Research Question 3: Does change in contingency affects trust and help

seeking behavior?

The current proof of concept results suggest that studying contingency effects on trust devel-

opment might be especially interesting to investigate the effect of changes in the quality of care

over time. So far, such research could only be conducted in so-called naturalistic experiments

like adoption [40]. However, adoption remains rare and the impact of adoption is hard to dis-

tinguish from other factors related to child characteristics, pre-adoption experiences, and

post-adoption experiences. Like in adoption research, the current findings obtained with our

paradigm do suggest substantial catch-up in trust development and support seeking if adverse

learning circumstances are followed by more beneficial circumstances [41]. The results also

suggest that the initial learning effects continued to have an effect even after a more positive

learning experience. This raises the hypothesis that prior more negative experiences have a

lasting negative impact on trust. Instead, more positive learning experiences seemed quite sen-

sitive to negative changes in the quality of the caregiver’s response. Interestingly, these changes
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seemed to have had a stronger effect at the level of expectations than at the level of behavior.

Real life attachment research could test whether, indeed, children are inclined to continue

seeking support in spite of a drop of trust. This illustrates how our hypothesis and paradigms

like the one we used in the current studies to yield proof of concept could lead to novel devel-

opmental hypotheses that can be tested more directly with more naturalistic research para-

digms. It would be interesting to find evidence for the counter-intuitive finding that changes

in trust are not immediately followed by changes in help seeking behavior.

Limitations

Although these findings are promising and could shed new light on trust development and

even attachment theory, more research is needed to establish the ecological validity of the para-

digm’s results. More specifically, at this point one could argue that we merely measured learn-

ing rates of reward instead of processes related to attachment development. In line with this

concern, we cannot rule out the possibility that similar effects could have been found had we

instructed the children they were playing with a computer. Thus, it would be premature to

argue that the current study contradicts attachment theory’s traditional view that attachment

is an inborn mechanism that does not require learning processes [18]. A next step would be to

investigate whehter these findings translate to more naturalistic research. With that regard, it

is promising that the current pattern of findings does not contradict existing more broadband

attachment research. Also, the paradigm allows more sophisticated manipulations that allow

to better understand how trust develops. However, for now, we were mostly interested to eval-

uate the extent to which the findings converge with existing knowledge and to see whether the

manipulations could improve the knowledge-base in this area of research. With that regard,

across the three studies, we found important evidence in favor of this theoretical and research-

related approach to the phenomenon of trust development.

In spite of these limitations, the current findings are theoretically relevant. In three studies,

we found evidence that trust development, and related support-seeking behavior, might be

understood from learning theories regarding classical and operant conditioning. More specifi-

cally, results suggest that trust might develop as an expectancy-learning process with contin-

gency (likelihood that help is successful) as a fundamental mechanism explaining differences

in trust and support seeking. This finding is in line with the increasing awareness that trust

development underlies a cognitive learning process resulting in the development of a secure

base script [9]. This insight could help improve theory about trust development and could help

shape interventions aimed at restoring trust in order to remedy the development of emotional

and behavioral problems. Through this approach, we might be able to identify for individual

children the level of contingency they need to increase their trust in the availability of their

caregiver. With such information, it becomes possible to design interventions that promote

trust development. For example, we could start creating the circumstances in which contin-

gency of the caregiver is more guaranteed.

Supporting information

S1 Data. Dataset Study 1.

(SAV)

S2 Data. Dataset Study 2.

(SAV)

S3 Data. Dataset Study 3.

(SAV)

Trust and expectancy-learning

PLOS ONE | https://doi.org/10.1371/journal.pone.0225934 December 11, 2019 14 / 17

http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0225934.s001
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0225934.s002
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0225934.s003
https://doi.org/10.1371/journal.pone.0225934


Author Contributions

Conceptualization: Guy Bosmans, Theodore E. A. Waters, Dirk Hermans.

Data curation: Chloe Finet.

Formal analysis: Guy Bosmans, Chloe Finet, Dirk Hermans.

Funding acquisition: Guy Bosmans.

Methodology: Guy Bosmans, Theodore E. A. Waters, Simon De Winter, Dirk Hermans.

Project administration: Simon De Winter.

Resources: Guy Bosmans, Theodore E. A. Waters.

Software: Simon De Winter.

Supervision: Guy Bosmans, Dirk Hermans.

Writing – original draft: Guy Bosmans.

Writing – review & editing: Guy Bosmans, Theodore E. A. Waters, Chloe Finet, Simon De

Winter, Dirk Hermans.

References

1. Benson MJ, McWey LM, Ross JJ. Parental attachment and peer relations in adolescence: A meta-anal-

ysis. Res Hum Dev. 2006; 3:33–43.

2. Bosmans G, De Smedt B. Insecure attachment is associated with math anxiety in middle childhood.

Front Psychol. 2015; 6:1596. https://doi.org/10.3389/fpsyg.2015.01596 PMID: 26528233

3. Madigan S, Brumariu LE, Villani V, Atkinson L, Lyons-Ruth K. Representational and questionnaire mea-

sures of attachment: A meta-analysis of relations to child internalizing and externalizing problems. Psy-

chol Bull. 2016; 142(4):367–99. https://doi.org/10.1037/bul0000029 PMID: 26619212

4. Cassidy J, Shaver PR, editors. Handbook of attachment: Theory, research and clinical applications.

3rd ed. New York: Guilford Press; 2016.

5. Van IJzendoorn MH. Adult attachment representations, parental responsiveness, and infant attach-

ment: A meta-analysis on the predictive validity of the Adult Attachment Interview. Psychol Bull. 1995;

117:387–403. https://doi.org/10.1037/0033-2909.117.3.387 PMID: 7777645

6. Verhage ML, Schuengel C, Madigan S, Fearon RMP, Oosterman M, Cassibba R, et al. Narrowing the

transmission gap: A synthesis of three decades of research on intergenerational transmission of attach-

ment. Psychol Bull. 2015; 142(4):377–366.

7. Rutter M. Commentary: Attachment is a biological concept—A reflection on Fearon et al. (2014). J Child

Psychol Psychiatry Allied Discip. 2014; 55(9):1042–3.

8. Thompson RA. Early Attachment and Later Development: Reframing the Questions. In: Cassidy J,

Shaver PR, editors. Handbook of Attachment: Theory, Research and Clinical Implications. 3rd ed.

New York & London: The Guilford Press; 2016. p. 330–48.

9. Waters HS, Waters E. The attachment working models concept: Among other things, we build script-

like representations of secure base experiences. Attach Hum Dev. 2006; 8(3):185–97. https://doi.org/

10.1080/14616730600856016 PMID: 16938702

10. Pavlov IP. Conditioned Reflexes: An Investigation of the Physiological Activity of the Cerebral Cortex.

London: Oxford University Press; 1927.

11. Hermans D, Vansteenwegenin D, Crombez G, Baeyens F, Eelen P. Expectancy-learning and evalua-

tive learning in human classical conditioning: Affective priming as an indirect and unobtrusive measure

of conditioned stimulus valence. Behav Res Ther. 2002; 40:217–34. https://doi.org/10.1016/s0005-

7967(01)00006-7 PMID: 11863234

12. Kamin LJ. Predictability, surprise, attention, and conditioning. In: Campbell BA, Church RM, editors.

Punishment and Aversive Behavior. New York: Appleton-Century-Crofts; 1969. p. 279–96.

13. Rescorla LA. Predictability and the number of pairings in Pavlovian fear conditioning. Psychon Sci.

1966; 4:383–4.

14. Skinner BF. Two types of conditioned reflex and a pseudo type. J Gen Psychol. 1935; 12:66–77.

Trust and expectancy-learning

PLOS ONE | https://doi.org/10.1371/journal.pone.0225934 December 11, 2019 15 / 17

https://doi.org/10.3389/fpsyg.2015.01596
http://www.ncbi.nlm.nih.gov/pubmed/26528233
https://doi.org/10.1037/bul0000029
http://www.ncbi.nlm.nih.gov/pubmed/26619212
https://doi.org/10.1037/0033-2909.117.3.387
http://www.ncbi.nlm.nih.gov/pubmed/7777645
https://doi.org/10.1080/14616730600856016
https://doi.org/10.1080/14616730600856016
http://www.ncbi.nlm.nih.gov/pubmed/16938702
https://doi.org/10.1016/s0005-7967(01)00006-7
https://doi.org/10.1016/s0005-7967(01)00006-7
http://www.ncbi.nlm.nih.gov/pubmed/11863234
https://doi.org/10.1371/journal.pone.0225934


15. Ainsworth MDS. Object relations, dependency and attachment: A theoretical review of the infant-mother

relationship. Child Dev. 1969; 40:969–1025. PMID: 5360395

16. Bowlby J. Letter to Scott Henderson, 30th July 1973, Bowlby Archive Welcome Collections, PP/Bow/

J.9/98)

17. Bowlby J. Comment on paper by Dr Gewirtz. In B.M. Foss (ed) Determinants of Infant Behaviour

(pp.301-304), 1961;London: Methuen.

18. Rajecki DW, Lamb ME, Obmascher P. Toward a general theory of infantile attachment: A comparative

review of aspects of the social bond. Behav Brain Sci. 1978; 1(3):417–64.

19. Bosmans G, Vervliet B, Verhees MWFT, Bakermans-Kranenburg MJ, Van IJzendoorn MH. The devel-

opment of attachment (in)security: Can learning theory help unravel the black box? Manuscript in Prep-

aration. 2019.

20. Mikulincer M, Shaver PR, editors. Attachment in Adulthood: Structure, dynamics, and change. 2nd ed.

New York: Guilford Press. 2007.

21. Beckes L, Coan JA. The distress-relief dynamic in attachment bonds. In: Hazan C, Zayas V, editors.

Bases of Adult Attachment: Linking Brain, Mind, and Behavior. New York, NY: Springer Science +

Business Media; 2015. p. 11–33.

22. Beckes L, Coan JA, Morris JP. Implicit conditioning of faces via the social regulation of emotion: ERP

evidence of early attentional biases for security conditioned faces. Psychophysiology. 2013; 50:734–

42. https://doi.org/10.1111/psyp.12056 PMID: 23713682

23. Beckes L, Simpson JA, Erickson AB. Of snakes and succor: Learning secure attachment associations

with novel faces via negative stimulus pairings. Psychol Sci. 2010; 21:721–8. https://doi.org/10.1177/

0956797610368061 PMID: 20483852

24. Bosmans G. Cognitive behaviour therapy for children and adolescents: Can attachment theory contrib-

ute to its efficacy? Clin Child Fam Psychol Rev. 2016; 19(4):310–28. https://doi.org/10.1007/s10567-

016-0212-3 PMID: 27576548

25. De Houwer J, Beckers T. A review of recent developments in research and theories on human contin-

gency learning. Q J Exp Psychol. 2002; 55(B):289–310.

26. Ainsworth MDS, Blehar MC, Waters E, Wall S. Patterns of attachment: A psychological study of the

strange situation. Hillsdale, NJ: Erlbaum; 1978.

27. Posada G, Jacobs A, Carbonell OA, Alzate G, Bustamante MR, Arenas A. Maternal care and attach-

ment security in ordinary and emergency contexts. Dev Psychol. 1999; 35:1379–88. https://doi.org/10.

1037//0012-1649.35.6.1379 PMID: 10563728

28. Winnicott D. Transitional objects and transitional phenomena. Int J Psychoanal. 1953; 34:89–97. PMID:

13061115

29. Bechara A, Damasio AR, Damasio H, Anderson SW. Insensitivity to future consequences following

damage to human prefrontal cortext. Cognition. 1994; 50:7–15. https://doi.org/10.1016/0010-0277(94)

90018-3 PMID: 8039375

30. Crone EA, van der Molen MW. Development of decision making in school-aged children and adoles-

cents: Evidence from heart rate and skin conductance analysis. Child Dev. 2007; 78(4):1288–301.

https://doi.org/10.1111/j.1467-8624.2007.01066.x PMID: 17650139

31. Baeyens F, Eelen P, Crombez G, Van Den Bergh O. Human evaluative conditioning: Acquisition trials,

presentation schedule, evaluative style, and contingency awareness. Behav Res Ther. 1992; 30:133–

42. https://doi.org/10.1016/0005-7967(92)90136-5 PMID: 1567342

32. Bosmans G, Kerns KA. Attachment in middle childhood: Progress and prospects. In: Bosmans G,

Kerns KA, editors. Attachment in middle childhood: Theoretical advances and new directions in an

emerging field New Directions for Child and Adolescent Development. 2015. p. 1–14.

33. Del Giudice M. Attachment in middle childhood: An evolutionary–developmental perspective. In: Bos-

mans G, Kerns KA, editors. Attachment in middle childhood: Theoretical advances and new directions

in an emerging field New Directions for Child and Adolescent Development. 2015. p. 15–30.

34. Verschueren K. Middle childhood teacher–child relationships: Insights from an attachment perspective

and remaining challenges. In: Bosmans G, Kerns KA, editors. Attachment in middle childhood: Theoret-

ical advances and new directions in an emerging field New Directions for Child and Adolescent Devel-

opment. 2015. p. 77–91.

35. Ridenour TA, Greenberg MT, Cook ET. Structure and validity of people in my life: A self-report measure

of attachment in late childhood. J Youth Adolesc. 2006; 35(6):1037–53. https://doi.org/10.1007/s10964-

006-9070-5 PMID: 17476310

36. Bosmans G, Braet C, Heylen J, De Raedt R. Children’s attentional processing of mother and proximity

seeking. PLoS One. 2015; 10(4):e0124038. https://doi.org/10.1371/journal.pone.0124038 PMID:

25927921

Trust and expectancy-learning

PLOS ONE | https://doi.org/10.1371/journal.pone.0225934 December 11, 2019 16 / 17

http://www.ncbi.nlm.nih.gov/pubmed/5360395
https://doi.org/10.1111/psyp.12056
http://www.ncbi.nlm.nih.gov/pubmed/23713682
https://doi.org/10.1177/0956797610368061
https://doi.org/10.1177/0956797610368061
http://www.ncbi.nlm.nih.gov/pubmed/20483852
https://doi.org/10.1007/s10567-016-0212-3
https://doi.org/10.1007/s10567-016-0212-3
http://www.ncbi.nlm.nih.gov/pubmed/27576548
https://doi.org/10.1037//0012-1649.35.6.1379
https://doi.org/10.1037//0012-1649.35.6.1379
http://www.ncbi.nlm.nih.gov/pubmed/10563728
http://www.ncbi.nlm.nih.gov/pubmed/13061115
https://doi.org/10.1016/0010-0277(94)90018-3
https://doi.org/10.1016/0010-0277(94)90018-3
http://www.ncbi.nlm.nih.gov/pubmed/8039375
https://doi.org/10.1111/j.1467-8624.2007.01066.x
http://www.ncbi.nlm.nih.gov/pubmed/17650139
https://doi.org/10.1016/0005-7967(92)90136-5
http://www.ncbi.nlm.nih.gov/pubmed/1567342
https://doi.org/10.1007/s10964-006-9070-5
https://doi.org/10.1007/s10964-006-9070-5
http://www.ncbi.nlm.nih.gov/pubmed/17476310
https://doi.org/10.1371/journal.pone.0124038
http://www.ncbi.nlm.nih.gov/pubmed/25927921
https://doi.org/10.1371/journal.pone.0225934


37. Beckes L, Simons K, Lewis D, Le A, Edwards W. Desperately seeking support: Negative reinforce-

ment schedules in the formation of adult attachment associations. Soc Psychol Personal Sci. 2017;

8(2):229–38.

38. Bosmans G, Bowles DP, Dewitte M, De Winter S, Braet C. An experimental evaluation of the State

Adult Attachment Measure: The influence of attachment primes on the content of state attachment rep-

resentations. J Exp Psychopathol. 2014; 5(2):134–50.

39. Vandevivere E, Bosmans G, Roels S, Dujardin A, Braet C. State trust in middle childhood: An experi-

mental manipulation of maternal support. J Child Fam Stud. 2018; 27:1252–63.

40. Van IJzendoorn MH, Juffer F. The Emanuel Miller Memorial Lecture 2006: Adoption as intervention.

Meta-analytic evidence for massive catch-up and plasticity in physical, socio-emotional, and cognitive

development. J Child Psychol Psychiatry. 2006; 47(12):1228–45. https://doi.org/10.1111/j.1469-7610.

2006.01675.x PMID: 17176378

41. Finet C, Vermeer HJ, Juffer F, Bosmans G. Behavioral adjustment of Chinese adoptees: The role of

pre-adoption experiences. Child Youth Serv Rev. 2018; 86:226–35.

Trust and expectancy-learning

PLOS ONE | https://doi.org/10.1371/journal.pone.0225934 December 11, 2019 17 / 17

https://doi.org/10.1111/j.1469-7610.2006.01675.x
https://doi.org/10.1111/j.1469-7610.2006.01675.x
http://www.ncbi.nlm.nih.gov/pubmed/17176378
https://doi.org/10.1371/journal.pone.0225934

