

[image: image1]
Self-Deception Reduces Cognitive Load: The Role of Involuntary Conscious Memory Impairment




   
 	 	ORIGINAL RESEARCH
 published: 30 July 2019
 doi: 10.3389/fpsyg.2019.01718 
  

[image: image2]

Self-Deception Reduces Cognitive Load: The Role of Involuntary Conscious Memory Impairment

Zengdan Jian1,2†, Wenjie Zhang1,2†, Ling Tian1, Wei Fan1,2* and Yiping Zhong1,2*


1Cognition and Human Behavior Key Laboratory of Hunan Province, Hunan Normal University, Changsha, China

2Department of Psychology, School of Education Science, Hunan Normal University, Changsha, China

Edited by:
 Alain Morin, Mount Royal University, Canada

Reviewed by:
 Li Kaiyun, University of Jinan, China
 Junfeng Bian, Changsha University of Science and Technology, China

*Correspondence: Wei Fan, fanwei@hunnu.edu.cn 
 Yiping Zhong, ypzhong@hunnu.edu.cn

†These authors have contributed equally to this work

Specialty section: This article was submitted to Cognitive Science, a section of the journal Frontiers in Psychology


Received: 27 April 2019
 Accepted: 10 July 2019
 Published: 30 July 2019

Citation: Jian Z, Zhang W, Tian L, Fan W and Zhong Y (2019) Self-Deception Reduces Cognitive Load: The Role of Involuntary Conscious Memory Impairment. Front. Psychol. 10:1718. doi: 10.3389/fpsyg.2019.01718
 

People often hear classic allusions such as plugging one’s ears while stealing a bell, drawing cakes to satisfy one’s hunger, and the emperor’s new clothes. These allusions reflect a principle that people believe in nonexistent phenomena to satisfy their desires, also called self-deception. The current research used three experiments to examine the impact of social status and cognitive load on self-deception, and further to explore the inner connection about cognitive load and self-deception. The results found that deceiving individuals of high social status can play a role through the intrinsic mechanism of involuntary conscious memory (ICM). The higher the cognitive load of the deceiver, the greater the possibility of deception. The study demonstrated that involuntary conscious memory is the internal mechanism of self-deception, further explore the origin of self-deception, and enrich the self-deception theory.
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INTRODUCTION

People often hear classic allusions such as plugging one’s ears while stealing a bell, pointing to a deer and calling it a horse, drawing cakes to satisfy one’s hunger, and the emperor’s new clothes. These allusions reflect the principle that people believe in nonexistent phenomena to satisfy their desires. This is called “self-deception.” Self-deception is a personality trait and an independent mental state, it involves a combination of a conscious motivational false belief and a contradictory unconscious real belief (von Hippel and Trivers, 2011). The forward-looking paradigm is widely used in self-deception research field to examine how self-deception influences predictions of the future (Chance et al., 2011; Yang, 2017; Ren et al., 2018; Liu et al., 2019). Participants take tests that assess their general knowledge and IQ. The paradigm includes three phases. In the first phase, participants are given the opportunity to view an answer key while taking an initial test; in the second phase, participants are asked to predict their future performance on a similar second test that lacks an answer key; in the third phase, participants take the second test, and the actual test score is recorded (Chance et al., 2011). Chance’s study found that compared with the control group, the self-deception group predicted significantly higher scores on the second test that were much higher than their actual test scores (the self-deception group had the opportunity to view an answer key while taking the initial test, whereas those in the control group did not have this opportunity). And a new study that used the forward-looking paradigm found that this paradigm can effectively indicate the existence of deception and that individuals of high social status are better able to control themselves and reduce self-deception (Ren et al., 2018).

With regard to the theoretical difference between deception and self-deception, previous studies have provided some explanations. Lu (2012) suggested that self-deception functions as a strategy in interpersonal communication to deceive others from the perspective of evolutionary theory. Because it is possible to deceive others directly, individuals can deceive themselves and then “honestly” send an incorrect message to the other party, such as withholding fitness-enhancing information from both oneself and others. Self-deception as an adaptation must cease to operate in most instances once the goal of deception has been achieved. Truthful information that has been kept from both oneself and others will then be retrieved to benefit the self. It is likely that this information manipulation co-opts memory to execute self-deception.

In human deception, cognitive load is an important indicator in recognizing deception (Trivers, 2011). Previous studies have shown that cognitive load reveals deception, but there are additional costs: the requirements of working memory reduce performance in challenging areas (Schmader and Johns, 2003) and damage social function (Hippel and Gonsalkorale, 2010). According to the theory of limited cognitive resources (Sweller, 1988), individual cognitive resources are generally limited. If too many cognitive resources are consumed, the cognitive load will be larger (Barrett et al., 2007; Van Dillen and Koole, 2007). While most people need to distinguish fact and lie, the deceiver needs to make sure that fact can be hidden and that lie can be supported. Two conflicting messages must exist at the same time, so a high cognitive burden is required. Based on the related research on self-deception and cognitive load, the current study proposed that, while self-deception provides a way to avoid this cognitive load, deceivers can convince themselves that their deception is indeed true, and they no longer need to maintain the truth of the event while highlighting the lie. On the contrary, by believing the lies they tell others, they can relax and focus on other things. Based on the theory of limited cognitive resources, can people reduce their cognitive load by deceiving themselves to avoid the cognitive cost of deceiving? This is the first question to be explored in our study.

Self-deception to some extent involves interpersonal self-deception. This process is achieved by relegating real information to the unconscious while consciously providing false information to others and to self (Trivers, 2000; von Hippel and Trivers, 2011). Some studies have found that when individuals use self-deception strategies to lie in interpersonal relationships, their situational pressures have considerable bearing on whether they use self-deception strategies. When the situation is more stressful, individuals are more likely to deceive themselves. Furthermore, high and low status relate to the level of one’s ability to detect lies (Lu and Chang, 2014; Ren et al., 2018). Previous studies on social status have shown that because low-status individuals lack power, if they wish to gain additional resources, they can only do so in a surreptitious way, such as hiding food, distracting others’ attention, or covering up their transgressions (Bugnyar and Kotrschal, 2004; Bräuer et al., 2007).

Previous studies have found that self-deception is related to memory. Roediger (1990) proposed that the memory structure consists of explicit/conscious and implicit/unconscious memory. Trivers (2000) proposed an information placement system of self-deception that supported Schacter and Roediger’s arguments. Conscious memory involves subjective awareness in the recollection of experience, whereas unconscious memory involves retrieval without awareness, which affects behavior. In interpersonal self-deception (Trivers, 2000), false information is in the conscious, whereas true information is in the unconscious. When the motivation for deception ceases, true information can return to the conscious.


Lu and Chang (2014) used Trivers’ theory to conduct empirical research using voluntary conscious memory (VCM) and involuntary conscious memory (ICM) to explore the relationship between social status and self-deception. VCM involves intentional and effortful recollections of experiences. By contrast, ICM involves unintentional and spontaneous recollections that are self-reported without effortful recall (Baddeley and Della Sala, 1996; Tulving, 2002). In widely adopted tasks of conscious memory, such as free recall and recognition, both VCM and ICM are assumed to be involved (Mandler, 1980; Schacter et al., 1989; Kvavilashvili and Mandler, 2004). An increasing number of studies of ICM have shown that spontaneous recollections in self-reports occur in various contexts, including semantic (Richardson-Klavehn and Gardiner, 1996; Kvavilashvili and Mandler, 2004) and episodic memory tasks (Berntsen and Jacobsen, 2008; Rasmussen et al., 2014). VCM and ICM may help to explain how conscious memory is temporarily impaired in self-deception. Self-deceivers make an effort to subjectively and voluntarily collect true information to convey to the deceived because self-deceivers are honest both to themselves and to the deceived. However, they unconsciously and involuntarily withhold true information from the deceived. Thus, the VCM of self-deceivers should be similar to that of nondeceivers, whereas ICM, which automatically emerges in the conscious without effortful recall, may be reduced to help achieve self-deception.

Based on the above research, we hypothesized that VCM and ICM may help to explain how conscious memory is temporarily impaired in self-deception. Lu and Chang (2014) found that during a task, in individuals with high social status, VCM will produce more memory error messages, while ICM can correct memory; that is, the high social status of individual participants is involved in self-deception. Therefore, the role of ICM between social status and self-deception remains to be verified.

Social status and cognitive load presumably have direct and indirect impacts on self-deception. What are the reasons and mechanisms that affect self-deception? This is the second question that this study aims to explore. Previous research showed that the impairment of ICM can reduce cognitive load, and self-deception can reduce cognitive load (Lu and Chang, 2014). The current study continues to explore this question: can this intrinsic mechanism reduce self-deception? Apart from the intrinsic mechanism, individual self-deception also affects cognitive load (Lu and Chang, 2014), which is an external factor that influences ICM. This study also aims to answer these questions. Based on Lu and Chang’s (2014) research, the purpose of the present study was to provide a more empirical test of Trivers’ theory by addressing the aforementioned issues.

From the above, the current study proposed three questions to explore the relationship between self-deception and cognitive load. First, people use self-deception to deceive others, whether self-deception can reduce cognitive load compared to direct deception? Second, if the results of Experiment 1 suggested that self-deception reduces an individual’s cognitive load, what is the inner mechanism? Previous studies have shown that interpersonal self-deception is that people will put real information into unconscious, while consciously providing false information to others and self (Trivers, 2000; von Hippel and Trivers, 2011), and previous study has shown that ICM can reduce the cognitive load (Lu and Chang, 2014). So, can memory impairment can achieve interpersonal self-deception? Third, according to the theory of limited cognitive resources, do individuals with high cognitive load experience self-deception due to excessive cognitive load? In other words, does cognitive load of an individual have an effect on the individual’s self-deception? In order to resolve the three questions, we designed three experiments.

EXPERIMENT 1

In Experiment 1, the forward-looking paradigm was used to induce self-deception and deception to determine whether self-deception can eliminate the costly cognitive load associated with deception. We hypothesized that participants in the self-deception group and the deception group would have higher cognitive load scores compared to the control group. When comparing the two groups with high cognitive load scores, the self-deception group would have lower cognitive load scores than the deception group.

Methods

Participants

The experimental procedure was approved by the IRB of the Institute of Psychology, Hunan Normal University. Ninety non-psychology-major students participated in the experiment. All participants provided verbal informed consent. Prior to this experiment, they had not taken civil service examinations or similar tests, and they signed informed consent for the experiment. Participants were randomly assigned to the self-deception group, the deception group, or the control group, with 30 people in each group (seven participants failed to understand the task’s rules and did not complete the task, so 83 participants with valid data were selected). We used G*Power Version 3.1.9.2 software (Faul et al., 2009) to acquire a post hoc calculation of the power of the sample size. According to the effect size of Experiment 1 (effect size f = 0.717), using the parameters α = 0.05, total sample size = 83, number of groups = 3, the analysis estimated a power of 0.99.

Measures for General Knowledge and Cognitive Load

The study used the forward-looking paradigm (Chance et al., 2011) and 20 general knowledge questions (Yang, 2017) for the experiment. An example of a general knowledge question was “When did the first world war break out? A.1910, B.1914, C.1939, D.1940.”

This experiment used the NASA-Task Load Index (NASA-TLX) scale developed by NASA, as translated and revised by Xiao et al. (2005), to measure the cognitive load after completion of the task. The NASA-TLX is a multidimensional instrument that consists of six subscales: Mental Demand (MD), Physical Demand (PD), Temporal Demand (TD), Frustration (FR), Effort (EF), and Performance (PE). Twenty-step bipolar scales are used to obtain ratings on these dimensions, resulting in a score between 0 and 100. The underlying assumption of the instrument is that the combination of these six dimensions is likely to represent the “workload” experienced by operators (Hart, 2006; Hoonakker et al., 2011).

Procedure

In this study, a single factor (self-deception, deception, and control group) was used in the design. The dependent variable was the cognitive load after the task was completed.

Prior to the experiment, the participants were told that the task was a general knowledge question in which a higher score indicated a higher level of intelligence. They were told that if their scores were in the top 20%, they would receive a bonus.

After the experiment began, the self-deception group completed five moderately difficult common-sense questions within 5 min. Each participant could see the answers, which were at the bottom of the test. After the first test, the participants were asked to complete 15 similar unanswerable common-sense questions. Prior to the second test, the participants were asked to make a prediction score and report it to the researcher. The participants then completed the second test.

The deception group was also able to see the answers at the bottom of the test. However, unlike the self-deception group, after completing all the tests, the participants checked their own answers and collated the scores of the second test. The researcher stressed that their answers would not be checked.

The control group could not see the answers. The control group also took the prediction test before the formal test, and the participants were required to make score predictions and report them to the researcher before completing the second test.

When the self-deception, deception, and control groups had completed the two tests, all participants were measured for the degree of cognitive load using the NASA scale. Because these tests did not involve physical exercise or performance in the experiment, these two sections of the NASA scale were eliminated (Figure 1).
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FIGURE 1. Trials of Experiment 1.
 

Results

Manipulation Check

There were significant differences in the prediction of the scores between the self-deception group and the control group on the second test, F(2,81) = 33.22, p < 0.001, [image: image] = 0.45. Compared with the control group (M = 74.64, SD = 15.51) and the deception group (M = 84.04, SD = 10.20), the self-deception group (M = 102.76, SD = 13.34) reported higher predicted scores.

Cognitive Load Results

Next, the results of the NASA cognitive load scale of the self-deception group, the deception group, and the control group were calculated. The weight of the four questions in the NASA scale was 25% each, and the total score of the cognitive load was the sum of the weighted scores of each question multiplied by 10. The total scores of the cognitive load in the self-deception, deception, and control groups were analyzed by single-factor analysis of variance. The results showed that there were significant differences in the total score of the cognitive load among the three groups, F(2,80) = 11.29, p < 0.01, [image: image] = 0.12. Multiple comparisons showed that the total cognitive load score (M = 62.02, SD = 9.51) of the deception group was significantly higher than that of the self-deception group (M = 33.79, SD = 9.22; p < 0.01) and of the control group (M = 28.571, SD = 8.99; p < 0.01). In addition, the self-deception group’s score was significantly higher than that of the control group (p < 0.05) (Figure 2).
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FIGURE 2. Results of Experiment 1: total scores of the deception, self-deception, and control groups (*p < 0.05, **p < 0.01).
 

Discussion

The results of Experiment 1 showed that the predicted results for the second test in the self-deception group were significantly higher than the predicted results for the second test in the control group, indicating that self-deceptive behavior of the participants was successfully induced under the forward-looking paradigm. This result is consistent with previous conclusions (Yang, 2017; Ren et al., 2018) and indicates that both the forward-looking paradigm and the experimental materials could induce self-deception in the participants. In terms of the cognitive load results, the self-deception group experienced a greater cognitive load than the control group, indicating that the self-deception behavior itself, like all other ordinary behaviors, caused the participants to experience a certain cognitive load. However, compared with the self-deception group, the deception group had a greater cognitive load. This result is also in line with previous studies to some extent (Vrij and Barton, 2004; Atoum, 2006): under the same conditions of high cognitive load, the cognitive load of self-deception behavior is lower than that of deception. As evidence of the existence of interpersonal deception, self-deception has the advantage of saving cognitive resources and reducing cognitive load, as demonstrated by Experiment 1.

Experiment 1 showed that compared with the non-deception group, the deception and self-deception groups both experienced cognitive loads, but the cognitive load of the self-deception group was lower than that of the deception group. Previous studies have shown that when people of high social status are deceived, the memory adaptation of individual self-deception results in the impairment of ICM. We hypothesized that the memory of ICM is weakened by the self-adaptation of memory, thereby reducing the cognitive load of participants in the process of deception.

EXPERIMENT 2

In Experiment 2, we hypothesized that compared with participants who deceived a low-status person, those who deceived a high-status person would temporarily be impaired in self-deception. Specifically, ICM would temporarily be impaired, but VCM would not be significantly different because the participants would consciously impair their memory to lie to others. We further hypothesized that both VCM and ICM would not be significantly different in the non-deception condition because the participants would not consciously impair their memory to lie to others.

Method

Participants

The experimental procedure was approved by the IRB of the Institute of Psychology, Hunan Normal University. All participants provided verbal informed consent. One hundred non-psychology-major college students were recruited to participate in the experiment (M
age = 19.8 ± 0.75 years). They were paid 20 Yuan (approximately US$3) after the experiment, which lasted approximately 25 min. Participants were randomly assigned to four conditions: deception high status, deception low status, non-deception high status, and non-deception low status. We used G*Power Version 3.1.9.2 software (Faul et al., 2009) to acquire an a priori estimate of the required sample size. Using the parameters power = 0.8, effect size f = 0.25, α = 0.05 and given the current experimental design, the analysis estimated a sample size of 82. We ultimately recruited a total of 100 undergraduates. The actual power for this sample size was 0.88.

Experimental Material

The word materials were selected from 60 double-character Chinese words in the Chinese word library and edited by e-prime software. Each word was displayed on a computer screen for 7 s, followed by an instruction indicating whether the participant should cheat. The instructions for deception and non-deception were presented randomly, with half of the words being deceptive (including a deception instruction) and half being non-deceptive (not including a deception instruction). Participants who were assigned to deceive high-status individuals were told that they were going to deceive the teacher and were told to hide the words that had the “deceive the teacher” instruction in a later task. In contrast, the participants who were assigned to deceive low-status individuals were told that they would deceive students in later cheating tasks, which involved concealing words with the “cheat the student” instruction. Non-deceptive words had the instruction “not cheating” for the conditions of both high and low status.

The VCM and ICM measurements were based on the measurement method used in the research of Lu and Chang (2014). The cognitive load scale was the same as in Experiment 1.

Procedure

Experiment 2 used a 2 (Social status: High vs. Low) × 2 (Attribute of words: Deception vs. Non-deception) between-subjects design. The dependent variables were the number of test words of the first VCM/ICM test, the number of words in the second VCM/ICM test, and the difference in the number of words in the two VCM/ICM tests.

Before the experiment began, the participants were informed that they had been asked to participate in a deception task. Next, the participants were asked to remember 60 Chinese-language words (word memory tables) with medium frequency of use. They were told that the researcher would later ask them which words they had learned.

In the word memory table, half of the words included deception instructions, while the other half of the words did not. The deceptive words required participants to conceal the target words in the subsequent deception task, while the non-deceptive words required them to report the words honestly in the subsequent deception task. Participants who deceived high-social status individuals were told that their task was to deceive teachers in subsequent deception tasks. Those who deceived low-social status individuals were told that their task was to deceive students in subsequent deception tasks. At the end of the learning stage, to avoid rehearsal and recency effects, the participants completed a shape recognition filler task on the computer for 5 min.

After the filler task, the participants were told that they needed to complete a test before participating in the deception task. The VCM group completed the first VCM material test. The test content was a test paper containing 30 Chinese characters, with two spaces next to each of them. These Chinese characters were the first characters of the two-character words that the participants studied in the word memory table during the learning stage. The participants were asked to use the first character as a reminder to recall the words they had learned in the glossary and write them in the first space; using the first character to remember the second one is a “cued recall task.” If they could not remember the word they had learned, in the second space they were asked to write a word based on the two characters associated with the given first character. If the participant was able to actively and explicitly recall the word in the first space, the word that was written in the first space was considered to be recalled using VCM.

The ICM group completed the first ICM material test with the same test content as the VCM group. Unlike the VCM group, in the first space, the participants were asked to write the two-character words as quickly as possible. The participants were asked to do this quickly to avoid intentional recall. After completing the task, the participants were asked to check whether they had learned these words during the learning stage. If they confirmed learning a word, they were asked to write another two-character word beginning with the given character in the second space. The words written in the first blank and later identified as learning words were considered to be recalled using ICM because these words automatically reached the participant’s mind without deliberate recall. All participants completed the test and the cognitive load self-report scale.

To test the participants’ actual memory of words, the participants were told that they would not have to cheat on the next task and should actually report the words they remembered. Finally, the participants were asked to take the VCM and ICM tests again. The content of the test was the remaining 30 words, excluding the words in the first test. At this time, the subjects were no longer in a situation of deception and self-deception and did not have a motivation to cheat (Figure 3).
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FIGURE 3. Trial of Experiment 2.
 

Results

Cognitive Load Check

A t test was conducted on the self-reported cognitive load scores of the high-social status and low-social status groups. The cognitive load scores of the high-social status group (M = 33.80, SD = 10.317) were significantly lower than those of the low-social status group (M = 57.54, SD = 13.459), t(98) = −9.899, p < 0.01, d = 0.50. These results suggest that people who cheat on high social status have a greater cognitive load.

Number of Words in the First Voluntary Conscious Memory/Involuntary Conscious Memory Test

A two-factor analysis of variance for VCM found that the main effect of social status and the attributes of words showed no significant difference.

A two-factor analysis of variance for ICM found that the main effect of the attributes of words was significant, F(1,49) = 12.57, p < 0.01, [image: image] = 0.17, and the number of ICM deceptive words was significantly lower than the number of ICM non-deceptive words. More importantly, there was an interaction between social status and the attributes of words, F(1,49) = 11.28, p < 0.01, [image: image] = 0.11. Furthermore, a simple effect analysis showed that for the number of deceptive words, individuals who deceived people of high social status (M = 5.36, SD = 1.32) had significantly lower ICM recall than those who deceived people of low social status (M = 7.40, SD = 2.35) (Figure 4).
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FIGURE 4. Results of Experiment 2: number of recall words in the first ICM test between the high- and low-social status group and the deception or non-deception word group (**
p < 0.01).
 

Difference in the Number of Words in the Second Voluntary Conscious Memory/Involuntary Conscious Memory Test

A two-factor analysis of variance for VCM found that the main effect of social status and the attributes of words showed no significant difference.

A two-factor analysis of variance for ICM found that the main effect of word attributes was significant, F(1,49) = 13.85, p < 0.01, [image: image] = 0.12. ICM deception word memory test (M = 3.08, SD = 0.33) was significantly higher than that of the non-deception test (M = 0.5, SD = 0.15); and the main effect of social status was significant, F(1,49) = 37.41, p < 0.01, [image: image] = 0.28. Compared with the low social status deception (M = 0.41, SD = 0.13), the high social status deception had more ICM recall (M = 2.98, SD = 0.29) (Figure 5). More importantly, there was an interaction between the attributes of words and social status, F(1,49) = 21.68, p < 0.01, [image: image] = 0.19. Comparing with non-deception words, Individuals who had cheated on high social status had more ICM recall (M = 2.67, SD = 0.23) than those who had cheated on low social status (M = 0.40, SD = 0.16) (Figure 5).
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FIGURE 5. Results of Experiment 2: difference in the numbers of words between the two ICM tests between the high- and low-social status groups and the deception or non-deception words groups (**
p < 0.01).
 

Discussion

Experiment 2 found that in the first memory test, the number of deceptive words recalled by participants who deceived people of high social status was significantly lower than the number of words recalled by participants who deceived people of low social status. For the number of non-deceptive words, there was no significant difference between participants who deceived high- and low-social status individuals. The result is consistent with previous study, which showed that if individuals were confronted with deception targets who whose social status was higher than their own. High social status can induce self-deception, because of high social status represent authority and status, it was easier to evade the punishment of high-status individuals by using self-deception (Lu, 2012), it was easier to evade the punishment of high social status by using self-deception. Thus, individuals who were prone to more self-deception were of lower social status (Cummins, 1999; Lu and Chang, 2014). These results suggested that people used a self-deception strategy that is the impairment of ICM to achieve self-deception, and to better deceive others. Participants who deceived high-social status individuals with ICM in the task had more memory error messages than those with VCM in the task, who were able to correct their memory. This finding suggests that participants who deceived high-social status individuals engaged in self-deception.

In previous studies (Chance et al., 2011; Lu and Chang, 2014), a forward-looking paradigm was used to compare the ICM and VCM of self-deceiving individuals and deceiving individuals. Only self-deception ICMs were depleted. Thus, self-deception reduces the generation of cognitive load through the adaptiveness of memory compared to deceptive behavior. According to the theory of limited cognitive resources, there were limited effects accompanied by cognitive load consumption. Thus, individuals with a high cognitive load engage in self-deception because of the high cognitive load to alleviate this cognitive burden. To address this issue, Experiment 3 was designed to investigate how cognitive load affects an individual’s self-deception when an answer is provided.

EXPERIMENT 3

Experiment 1 and Experiment 2 suggested that self-deception reduces cognitive load, which is caused by ICM impairment of self-deception. Because that we know that self-deception reduce cognitive load through ICM this intrinsic mechanism, what effect, in turn, does the level of an cognitive load have on self-deception? Therefore, Experiment 3 aimed to examine the effect of cognitive load on self-deception. We hypothesized that the difference between the second predicted score and the actual score of high cognitive load was greater than low cognitive load.

Method

Participants

The experimental procedure was approved by the IRB of the Institute of Psychology, Hunan Normal University. All participants provided verbal informed consent. A total of 120 non-psychology-major college students were recruited to participate in the experiment (M
age = 19.68 ± 0.72 years). Prior to this, they had not participated in civil service examinations or similar tests, and they signed informed consent for the experiment. They were paid 20 Yuan (approximately US$3) after the experiment. We used G*Power Version 3.1.9.2 software (Faul et al., 2009) to acquire an a priori estimate of the required sample size. Using the parameters power = 0.8, effect size f = 0.25, α = 0.05 and given the current experimental design, the analysis estimated a sample size of 82. We ultimately recruited a total of 120 undergraduates, and the actual power for this sample size was 0.93.

Cognitive Load Task

The cognitive load task adopted the cognitive load scale (Greene et al., 2008). Based on the results of the preliminary experiment, we asked participants to memorize 12 numbers to distinguish between high and low cognitive load. The high cognitive load group memorized 12 different numbers, and the low cognitive load group memorized the same 12 numbers. The common-sense judgment material was the same as in Experiment 1.

Procedure

Experiment 3 used a 2 (cognitive load: High vs. Low) × 2 (Answer clue: Yes vs. No) between-subjects design. The dependent variables were second predicted score and difference between predicted and actual scores.

Prior to the start of the experiment, all participants were randomized into a high cognitive load group and a low cognitive load group. Participants in the high cognitive load group were assigned high cognitive load tasks, and participants in the low cognitive load group were assigned low cognitive load group tasks.

Next, the participants were asked to complete the initial five items of the general knowledge questions in 5 min. In the first test, participants were randomly divided into a group that received answer clues and a group that did not receive answer clues. Each group had 30 participants. The experimental group had the opportunity to see the answer clues on the bottom of the test paper on each page, but there were no answers at the bottom of the test for the control group. After completing the first test, all subjects answered a second test question without an answer prompt and then predicted the score of the second test (15 similar questions), wrote their predicted score on the test paper, and then finished the second test (Figure 6).
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FIGURE 6. Trials of Experiment 3.
 

Results

Second Predicted Score

The results showed that for the second predicted score, the main effect of the answer clues was significant, F(1,119) = 30.89, p < 0.01, [image: image] = 0.24. The second predicted score was significantly higher for participants with answer clues (M = 107.25, SD = 17.09) than for those who did not have answer clues (M = 85.50, SD = 20.99). The main effect of cognitive load was significant, F(1,119) = 17.25, p < 0.01, [image: image] = 0.29. The second test score for the high cognitive load group (M = 104.50, SD = 21.71) was significantly higher than that of the low cognitive load group (M = 88.25, SD = 19.20). The interaction between answer clues and cognitive load was not significant, F(1,117) = 0.10, p > 0.05, [image: image] = 0.01.

Difference Between the Predicted and Actual Scores

The results showed that for the second predicted score (the degree of self-deception), the main effect of the answer clues was significant, F(1,119) = 102.67, p < 0.01, [image: image] = 0.47. Compared with the group that did not receive answer clues (M = 10.67, SD = 11.33), the answer clues group (M = 39.17, SD = 20.77) had significantly higher predicted scores than actual scores. The main effect of cognitive load was significant, F(1,119) = 18.03, p < 0.01, [image: image] = 0.14. Compared with the low cognitive load group (M = 18.33, SD = 20.27), the high cognitive load group (M = 31.50, SD = 21.77) predicted scores were significantly higher than actual scores. The interaction between answer clues and cognitive load was significant, F(2,117) = 12.61, p < 0.01, [image: image] = 0.11. Simple effect analysis showed that for the predicted and actual scores, comparing with non-answer clues, when answer clues, high cognitive load (M = 47.36, SD = 20.42) had significantly higher than low cognitive load (M = 30.98, SD = 2.35) (Figure 7).


[image: image]

FIGURE 7. Results of Experiment 3: difference between predicted and actual scores for high versus low cognitive load and answer versus no answer clues (**
p < 0.01).
 

Discussion

Experiment 3 found that under the forward-looking paradigm of self-deception, individuals who received answer clues had significantly higher second test prediction scores than individuals who did not receive answer clues. Thus, the participants’ self-deception behavior was successfully induced under the forward-looking paradigm, a result consistent with previous research (Chance et al., 2011; Yang, 2017). Compared with the low cognitive load group, the second test prediction scores of the high cognitive load group were significantly higher, which showed that the high cognitive load group was more likely to experience an effect on cognitive load than the low cognitive load group. For the difference between the predicted score and the actual score on the second test, in the group with the answer clues, individuals with a high cognitive load had a greater difference in performance than those with a low cognitive load. Thus, individuals with a high cognitive load were more likely to engage in self-deception, which is consistent with our hypothesis.

The results of Experiment 3 also showed that individuals with a high cognitive load not only did not inhibit self-deception but also promoted self-deception. The reason may be that individuals with a high cognitive load were overburdened, and in cases where additional cognitive load consumption has been identified, they may have used the self-adaptability of memory and unconscious impairment to save cognitive resource consumption (Nairne and Pandeirada, 2010). ICM is the part of memory that is forgotten unconsciously. Forgetting part of the ICM produces less cognitive load. At the same time, people cannot recall the content of ICM; they can only lie to themselves, which promotes the behavior of self-deception. Therefore, cognitive load is not only an important indicator for distinguishing between self-deception and deceptive behavior but also an important external mechanism for self-deception behavior.

GENERAL DISCUSSION

Self-Deception Saves Cognitive Resources More Than Deception

Experiment 1 showed that self-deception saves cognitive resources more than deception; it is consistent with previous research, the deceiver can be detected by clues associated with the cognitive load (Vrij and Barton, 2004; Atoum, 2006). Thus, self-deception is a strategy in interactions between individuals rather than an independent strategy. Because that interpersonal deception saving cognitive resources and reducing the production of cognitive load. In this study, the task of cognitive resource consumption was strictly controlled by direct laboratory operation. The intention was to induce self-deception and deception in groups under the same experimental conditions. Through subjective reporting of cognitive load, the cognitive load differences between the two behaviors were directly compared. This study found that under the same experimental conditions, the cognitive load generated by self-deception behavior was lower than that generated by deception behavior, which demonstrates that self-deception behavior, as a form of interpersonal deception, has the advantage of saving cognitive resources and reducing cognitive load.

Memory Impairment May Be Internal Mechanism of Self-Deception to Save Cognitive Resources

Experiment 2 found that self-deception saved cognitive resources compared with deception, and it is necessary to discuss its internal mechanism. Experiment 2 found that the impairment of ICM deceived the individual memory system to save the internal mechanism of cognitive resources. Using the paradigm of the memory of self-deception behavior, the high or low social status of the target of deception induced different memory encoding processes in participants. This process can reveal the purposes of participants’ self-deception and deception behavior. Individuals who received a higher status target were exposed to higher potential lie detection rates and greater situational pressures, so they were more inclined to self-deception. In ICM measurements, fewer deceptive words were reported than non-deceptive words, demonstrating that self-deceiving individuals’ ICM was impaired. When instructed to deceive an individual of high social status, self-deceptive individuals also reported lower cognitive loads. These results were consistent with the hypothesis, showing that self-deception behavior as a means of interpersonal deception saves cognitive resources and reduces cognitive load. Thus, its internal mechanism seems to be the conscious memory impairment of the memory system. The impairment pattern of this memory component occurs during the individual’s encoding or retention of memory and is a silent and unheralded process of generation. This is what occurred in Experiment 2: individuals are often unaware of this deep change in memory, but this partial impairment of memory causes individuals to unconsciously “lie” to themselves because the memories that should have been kept are no longer there. This form of self-deception becomes a perfect pattern of deception.

Cognitive Load Promotes Self-Deception

Experiment 3 showed that individuals with a high cognitive load did not inhibit self-deception but rather promoted it. This may be because individuals with a high cognitive load are overwhelmed by the burden of cognitive resource consumption. Research by Sweller (1988) suggests that the processing of information received by individuals produces a corresponding “level of mental energy” (Milton et al., 2008). ICM is a component of memory that is unconsciously impaired. When individuals lose part of their ICM, they have a lower cognitive load. At the same time, people cannot recall the content of nonrandom conscious memory; they can only lie to themselves, which promotes the formation of self-deception.

Experiment 3 addressed the problem of cognitive load as the external mechanism of self-deception behavior. Due to the limited amount of cognitive resources, individuals with a high cognitive load attempt to reduce it. One shortcut to achieve the goal of reducing cognitive load is to adapt to this conscious impairment. As a result, the scores predicted in the forward paradigm of self-deception were more daring and inaccurate and thus more prone to self-deception.

STRENGTHS AND LIMITATIONS

The current studies explored the cognitive mechanism by which self-deception could reduce cognitive load and found that it was caused by impairing of involuntary conscious memory (ICM). The studies also found that self-deception would increase when individuals were under a high cognitive load. These results enrich previous research on self-deception field.

Even so, the current studies still have some limitations. First, because self-deception is very sensitive to the detection probability of presentation, it is difficult to verify self-deception through self-reports or other people’s observations (Lu and Chang, 2011). In our studies, it was inevitable to adopt a self-report’s method.

Second, in the process of Experiment 1, the experimenter found that when comparing the deception group with the self-deception and control group participants, there were larger mood swings and reactions in the deception group. Previous studies also found that emotion has a large influence on immoral behavior (Hess et al., 2018; Jahnke, 2018). Our study not involve other variables other than those discussed in the experiments. Future study could explore the influence of emotion.

Third, only the ways in which participants deceive themselves and hide information were studied. Deception and self-deception may also occur by means of distortion and forgery (Moomal and Henzi, 2000). Future research could study the multiple functions of deception.

CONCLUSION

Self-deception reduces cognitive load. In terms of internal mechanisms, self-deceiving individuals use the self-adaptability of memory to achieve self-deception through the impairment of nonrandom conscious memory to reduce their cognitive load. In terms of external mechanisms, a higher cognitive load leads to more self-deception.

DATA AVAILABILITY

The datasets for this manuscript are not publicly available because we propose to submit the dataset when the paper is accepted. Requests to access the datasets should be directed to fanwei@hunnu.edu.cn.

ETHICS STATEMENT

This study was carried out in accordance with the recommendations of Hunan Normal University guidelines and written informed consent from all subjects. All subjects gave written informed consent in accordance with the Declaration of Helsinki. The protocol was approved by Hunan Normal University of the committee.

AUTHOR CONTRIBUTIONS

All authors were involved in all parts of the research. ZJ analyzed the data and wrote the manuscript. WZ designed studies and collected the data. LT performed the experimental procedures and examined the experimental material. WF and YZ guided experimental design and modified the manuscript.

FUNDING

This work was supported in part by grants from the Hunan Province Philosophy Social Science Project (18YBQ095), the Natural Science Foundation of Hunan Province (2018JJ3341, 2018JJ2254), the National Natural Science Foundation of China (31671134), and the Hunan Provincial Department of Education Scientific Research Key Project (18A006). This work also was supported by China Scholarship Council. The funders had no role in study design, data collection and analysis, decision to publish, or preparation of the manuscript.

ACKNOWLEDGMENTS

The authors are very grateful to professor Rolf Reber, Cognitive Psychology, University of Oslo, for his guidance of our manuscript. And they would also like to thank editor, professor Alain morin, for his patience in our manuscript.

REFERENCES

Atoum, A. O. (2006). A world of lies. J. Cross Cult. Psychol. 37, 60–74. doi: 10.1177/0022022105282295

Baddeley, A. D., and Della Sala, S. (1996). Working memory and executive control. Philos. Trans. R. Soc. Lond. Ser. B Biol. Sci. 351, 1397–1404. doi: 10.1098/rstb.1996.0123

Barrett, L. F., Ochsner, K. N., and Gross, J. J. (2007). “On the automaticity of emotion” in Social psychology and the unconscious: The automaticity of higher mental processes. Frontiers of social psychology. ed. J. A. Bargh (Psychology Press), 173–217. https://www.affective-science.org/pubs/2007/automaticity2007.pdf

Berntsen, D., and Jacobsen, A. S. (2008). Involuntary (spontaneous) mental time travel into the past and future. Conscious. Cogn. 17, 1093–1104. doi: 10.1016/j.concog.2008.03.001

Bräuer, J., Call, J., and Tomasello, M. (2007). Chimpanzees really know what others can see in a competitive situation. Anim. Cogn. 10, 439–448. doi: 10.1007/s10071-007-0088-1

Bugnyar, T., and Kotrschal, K. (2004). Leading a conspecific away from food in ravens (Corvus corax)? Anim. Cogn. 7, 69–76. doi: 10.1007/s10071-003-0189-4

Chance, Z., Norton, M. I., Gino, F., and Ariely, D. (2011). Temporal view of the costs and benefits of self-deception. Proc. Natl. Acad. Sci. USA 108, 15655–15659. doi: 10.1073/pnas.1010658108 

Cummins, D. D. (1999). Cheater detection is modified by social rank: the impact of dominance on the evolution of cognitive functions. Evol. Hum. Behav. 20, 229–248. doi: 10.1016/S1090-5138(99)00008-2

Faul, F., Erdfelder, E., Buchner, A., and Lang, A. G. (2009). Statistical power analyses using G*power 3.1: tests for correlation and regression analyses. Behav. Res. Methods 41, 1149–1160. doi: 10.3758/BRM.41.4.1149

Greene, J. D., Morelli, S. A., Lowenberg, K., Nystrom, L. E., and Cohen, J. D. (2008). Cognitive load selectively interferes with utilitarian moral judgment. Cognition 107, 1144–1154. doi: 10.1016/j.cognition.2007.11.004 

Hart, S. G. (2006). Nasa-Task Load Index (NASA-TLX); 20 years later. Proc. Hum. Factors Ergon. Soc. Annu. Meet. 50, 904–908. doi: 10.1177/154193120605000909

Hess, U., Landmann, H., David, S., and Hareli, S. (2018). The bidirectional relation of emotion perception and social judgments: the effect of witness’ emotion expression on perceptions of moral behaviour and vice versa. Cognit. Emot. 32, 1152–1165. doi: 10.1080/02699931.2017.1388769

Hippel, W. V., and Gonsalkorale, K. (2010). “That is bloody revolting!”: inhibitory control of thoughts better left unsaid. Psychol. Sci. 16, 497–500. doi: 10.1111/j.0956-7976.2005.01563.x

Hoonakker, P., Carayon, P., Gurses, A. P., Brown, R., Khunlertkit, A., McGuire, K., et al. (2011). Measuring workload of ICU nurses with a questionnaire survey: the NASA Task Load Index (TLX). IIE Trans. Healthc. Syst. Eng. 1, 131–143. doi: 10.1080/19488300.2011.609524 

Jahnke, S. (2018). Emotions and cognitions associated with the stigma of non-offending pedophilia: a vignette experiment. Arch. Sex. Behav. 47, 363–373. doi: 10.1007/s10508-017-1073-7

Kvavilashvili, L., and Mandler, G. (2004). Out of one’s mind: a study of involuntary semantic memories. Cogn. Psychol. 48, 47–94. doi: 10.1016/S0010-0285(03)00115-4

Liu, J., Zhang, W., Zhan, Y., Song, L., Guan, P., Kang, D., et al. (2019). The effect of negative feedback on positive beliefs in self-deception. Front. Psychol. 10, 702–713. doi: 10.3389/fpsyg.2019.00702

Lu, H. J. (2012). Self-deception: deceiving yourself to better deceive others. Acta Psychol. Sin. 44, 1265–1278. doi: 10.3724/SP.J.1041.2012.01265

Lu, H. J., and Chang, L. (2011). Self-deceive to countermine detection. Behav. Brain Sci. 34, 33–33. doi: 10.1017/S0140525X10002529

Lu, H. J., and Chang, L. (2014). Deceiving yourself to better deceive high-status compared to equal-status others. Evol. Psychol. 12, 635–654. doi: 10.1177/147470491401200310

Mandler, G. (1980). Recognizing: the judgment of previous occurrence. Psychol. Rev. 87, 252–271. doi: 10.1037/0033-295X.87.3.252

Milton, A. L., Lee, J. L., and Everitt, B. J. (2008). Reconsolidation of appetitive memories for both natural and drug reinforcement is dependent on β-adrenergic receptors. Learn. Mem. 15, 88–92. doi: 10.1101/lm.825008

Moomal, Z., and Henzi, S. P. (2000). The evolutionary psychology of deception and self-deception. S. Afr. J. Psychol. 30, 45–51. doi: 10.1177/008124630003000307

Nairne, J. S., and Pandeirada, J. N. (2010). Adaptive memory: nature’s criterion and the functionalist agenda. Am. J. Psychol. 123, 381–390. doi: 10.5406/amerjpsyc.123.4.0381 

Rasmussen, A. S., Johannessen, K. B., and Berntsen, D. (2014). Ways of sampling voluntary and involuntary autobiographical memories in daily life. Conscious. Cogn. 30, 156–168. doi: 10.1016/j.concog.2014.09.008 

Ren, M., Zhong, B., Fan, W., Dai, H., Yang, B., Zhang, W., et al. (2018). The influence of self-control and social status on self-deception. Front. Psychol. 9, 1256–1267. doi: 10.3389/fpsyg.2018.01256

Richardson-Klavehn, A., and Gardiner, J. M. (1996). Cross-modality priming in stem completion reflects conscious memory, but not voluntary memory. Psychon. Bull. Rev. 3, 238–244. doi: 10.3758/BF03212425

Roediger, H. L. (1990). Implicit memory: a commentary. Bull. Psychon. Soc. 28, 373–380. doi: 10.3758/BF03334044

Schacter, D. L., Bowers, J., and Booker, J. (1989). “Intention, awareness, and implicit memory: the retrieval intentionality criterion” in Implicit memory: Theoretical issues. eds. S. Lewandowsky, J. C. Dunn, and K. Kirsner (Hillsdale, NJ, US: Lawrence Erlbaum Associates, Inc), 47–65.

Schmader, T., and Johns, M. (2003). Converging evidence that stereotype threat reduces working memory capacity. J. Pers. Soc. Psychol. 85, 440–452. doi: 10.1037/0022-3514.85.3.440 

Sweller, J. (1988). Cognitive load during problem solving: effects on learning. Cogn. Sci. 12, 257–285. doi: 10.1207/s15516709cog1202_4

Trivers, R. (2000). The elements of a scientific theory of self-deception. Ann. N. Y. Acad. Sci. 907, 114–131. doi: 10.1111/j.1749-6632.2000.tb06619.x 

Trivers, R. (2011). The folly of fools. The folly of fools: The logic of deceit and self-deception in human life. (New York, NK: Basic books), 277–301.

Tulving, E. (2002). “Chronesthesia: conscious awareness of subjective time” in Principles of frontal lobe function. 311–326.

Van Dillen, L. F., and Koole, S. L. (2007). Clearing the mind: a working memory model of distraction from negative mood. Emotion 7, 715–723. doi: 10.1037/1528-3542.7.4.715 

von Hippel, W., and Trivers, R. (2011). The evolution and psychology of self-deception. Behav. Brain Sci. 34, 1–56. doi: 10.1017/S0140525X10001354

Vrij, A., and Barton, J. (2004). “Violent police-suspect encounters: the impact of environmental stressors on the use of lethal force” in Applying psychology to forensic practice. 117–128.

Xiao, Y. M., Wang, Z. M., Wang, M. Z., and Lan, Y. J. (2005). The appraisal of reliability and validity of subjective workload assessment technique and NASA-Task Load Index. Chin. J. Ind. Hyg. Occup. Dis. 23, 178–181. doi: 10.1111/j.1744-7909.2005.00136.x

Yang, B. (2017). The impact of self–control and perception social status on self-deception. Hunan: Hunan Normal University.

Conflict of Interest Statement: The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.

Copyright © 2019 Jian, Zhang, Tian, Fan and Zhong. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.

OPS/images/fpsyg-10-01718-g004.jpg
112291 D] JO Joquin oty ],

Deception ward

-

[~ =High social status
#Low social status

Non-deception word





OPS/images/fpsyg-10-01718-g005.jpg
§os, ® migocalsans
H
5 ® Lowsocial sams
g 254
H
i 21
T
a
§, 15“
.
g
5 os-
5
. [~ .
0+ T ‘

Decetion wards Nondeception words





OPS/images/fpsyg-10-01718-g002.jpg
Ss{EeIAl,

0

—_—

—

I

D SR P il






OPS/images/fpsyg-10-01718-g003.jpg
Remember the
words

\ shape recognition
filling task

\\

Finish VCM
word

~memory(VCM

eroup)

Finish ICM~_
word

memory(ICM

group)

Cognitive load

measure
S Finish word

\ memory
“again(VOMICM
‘2roup)






OPS/images/fpsyg-10-01718-g006.jpg
B

Coguitive load

task

-

B

Finish the first test

Predict the
-second test score

| Finish the second






OPS/images/fpsyg-10-01718-g007.jpg
501095 180] [EMOR pUE PaoIpal]

3 3

50

8

8

20

-
15}

® high cognitive load
#1ow cognitive load

answer clues

not answer tlues





OPS/images/Eq1.jpg





OPS/images/fpsyg-10-01718-g001.jpg
Finish the first
| test(control group
-not answer clue)

el Predict the second
test score

=~ Finish the second

test
= Self-report the
e second test
|- score(deception

2roup)

self-deception-| | Cognitive load
and control
roup do ot it






OPS/images/cover.jpg
frontiers
in Psychology

Self-Deception Reduces Cognitive Load:
The Role of Involuntary Conscious
Memory Impairment









OPS/images/crossmark.jpg
©

2

i

|





OPS/images/logo.jpg
’ frontiers
in Psychology





