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Abstract: 

 

Super-reversal (Stokes, nda) is a phenomenon whereby projections made regarding 

events previous to a given event are more accurate than projections regarding events 

following that given event. Super-reversal is evident for narratives (Clarke and Blake, 1997; 

Thomas, nda) however, non-narrative sequences have not shown super-reversal. This study 

aims to help outline the parameters of the  Effect. It also aims to investigate a possible 

influence of empathy or systemizing (as defined by Baron-Cohen and Colleagues) upon 

super-reversal due to observations regarding the subject matter of sequences used in 

investigations. Previous research has shown consistent gender differences regarding empathy 

and systemizing, hence the influence of gender is also considered. Booklets containing 

sequences with either empathy or systemizing content were given to participants who 

received either the last event and made free responses about what they thought happened 

previously, or recieved the first event in a sequence and made responses about what they 

thought would happen next. Participants’ responses were blindly rated out of 100 for 

accuracy and a 2x2x2 ANOVA was conducted on the mean accuracy scores for each 

participant. A significant main effect of Direction was found F(1,78)= 18.171, p<0.0001, 

showing that super-reversal was evident in this task. Significant Interactions were also found 

between Content and Direction(F(1,78)= 4.056, p=0.048), Gender and Direction ((1,78)= 

6.382, p=0.014) and Gender and Content(F(1,78)=18.071, p<0.000). The findings are 

discussed in terms of language, decision making and metaphysical asymmetry.  

 

 

Introduction: 

 

Super-reversal: 

Stokes first described super-reversal under the name of The Inverse Forecast Effect 

(personal communication; David Clarke, 2009). It was observed during the analysis of road 

traffic accident sequences that the events in sequences, the order in which these events occur, 

and the links between them were very easy to ascertain when considering them after the 

accident had occurred; yet as the accident had occurred, we must assume that this sequence 

was not as predictable at the time. This poses the suggestion that people are more accurate 

when they consider sequences backwards from the last event in a sequence rather than 

forwards from the first (Clarke, 1999).  
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The conditional probability fallacy supports the idea that there may be asymmetries in 

forwards or backwards projection. It indicates that, despite popular misconception, 

conditional probabilities cannot be reversed (Paulos, 1988). The probability of ‘B’ occurring 

given that ‘A’ also occurs; denoted P(B|A), is different from the probability of ‘A’ occurring 

given that ‘B’ also occurs, P(A|B). Transition matrices are used to illustrate the frequency 

with which events are followed or preceded by an event. When reading down columns in the 

matrix we see the frequency that an event (A) is preceded by other events (A,B,C,D and so 

on), whereas when looking across rows gives the probability of A being followed by the other 

events. Cells in the matrix where A follows A (hence A also precedes A), or B is followed or 

preceded by B are known as transitions. These transitions have the same frequency when 

looked at alone, but differences can be evident in respect to the total frequency in the column 

(frequency that A is preceded by anything) versus the total frequency in the row (frequency 

of A being followed by anything) meaning that the probability that A is followed by A is not 

the same as the probability that A is preceded by A. Hence, transition matrices do not tell the 

same tale when read downwards or across (Clarke, 1999). 

However, such matrices assume the independence of a given state from any state prior 

to the one which immediately precedes it. When looking at patterns of events in real-life 

scenarios it may be more difficult to determine whether the events are independent of any 

state or event leading up to it. In fact, much of the evidence provided by ‘rolling horizon’ 

forecasting has shown that it is possible to make accurate predictions about future events 

from past or current ones. Evidence that projections about previous events can also be made 

on the basis of future events has been demonstrated using variations of an experimental 

paradigm created by researchers at the University of Nottingham (personal communication; 

David Clarke, 2009). If the effects are general, then this could suggest a higher degree of 

dependence between one state or event and the one that follows or precedes it.  

 

Explaining the Experimental Paradigm  

Obviously, it is not possible to manipulate time and allow people to progress through 

a sequence backwards. An experimental paradigm was devised by investigators at the 

University of Nottingham in order to investigate the phenomenon. This was based upon 

‘rolling horizon’ forecasting, working step by step through a sequence whilst maintaining 

ignorance of later events at each stage (Todd et al, 2004). One such method uses seven-

column qualitative matrices, which involve making ad hoc predictions, providing a rationale 

for the prediction, comparing the nature of discrepancies between the actual event and the 
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prediction and making relevant adaptations to the predictive strategy (Clarke, 1992).  

However, to investigate super-reversal the method was extended so that it is done not only 

faster or slower than real time; rather backwards (Clarke,1999).  

 

Various methods have been used to let people evaluate the stages of a sequence in 

different directions. The initial technique involved participants selecting which of five 

alternatives they believe occurred next (having been told the first event) or selecting the 

alternative which they believe happened previously if they were given the last event in the 

sequence.  This was repeated for all events in the sequence and after every selection, the 

correct answer (true event) was made known to the participant to prevent a complete 

divergence from the correct sequence. The number of correct choices was compared between 

forwards and backwards trials to show which direction of consideration elicited optimal 

performance. The paradigm has since been developed, to increase accuracy, reduce bias and 

include the use of parametric statistics.  

Clarke and Blake (1997) altered the method to decrease bias attributable to the 

creation of alternatives. In this study, half of the alternatives were created forwards and half 

were created backwards. Instead of selecting the most appropriate alternative, participants 

rated each alternative out of seven for likelihood. Accuracy scores were created by 

multiplication of  likelihood scores for the correct event minus the other scores. The use of 

accuracy scores means that parametric analytic methods can be used, giving the method more 

power and the ability to produce more precise estimates.  

Despite alterations, further experimentation still revealed evidence of the bias caused 

by use of predefined statements. Utilizing the same general model, other investigators 

working as final year project students at the University of Nottingham, used free responses 

rather than a multiple-choice method. The dependent variable, accuracy, was created by 

rating the similarity between the participants’ free responses and the true event, thus 

eliminating the bias and still allowing the use of parametric statistical methods to provide 

useful and relevant results. 

 

Findings / Previous research. 

Super-reversal, has been shown to hold true regarding various different types of sequence; a 

substantial portion of evidence coming from studies involving narratives. Samantha Stokes 

found that for narratives describing car crash accident sequences, participants consistently 

made more correct responses when considering the sequence backwards rather than forwards, 
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showing a significant super-reversal effect (personal communication; David Clarke, 2009). 

Clarke and Blake (1997) also showed that participants were significantly more accurate in the 

backwards condition for narratives describing incidents of pub violence. The inclusion of 

parametric statistical analyses in the experiment means that the findings are more informative 

than in previous studies. The findings of both of these studies have also been replicated in a 

similar experiment investigating construction site accidents Harman (1998) where super-

reversal was evident although not significant when alternatives were rated, however a 

significant effect of direction was observed for the same sequences when free responses were 

used. Thomas extended the research by showing that the super-Reversal Effect did not only 

occur over short time periods (personal communication; David Clarke, 2009). High and low 

level autobiographical events, over 2-5 years or across a whole lifetime still demonstrated 

super-reversal. This suggests that not only is super-reversal evident in narratives on various 

topics, but it holds true for events separated by large amounts of time.  

Explanation for the super-reversal effect is evident in these results has been given 

regarding backwards inference and language. In order to assess the level of the contribution 

of language, Jenny Mirfin used the same experimental format to investigate letters in words 

and words in lines of dialogue (personal communication; David Clarke, 2009). The results for 

both studies showed no significant super-reversal or sub-reversal, suggesting that although 

language may play a guiding role in the decision making process, it is not the key factor.   

However, if we think about the task in terms of decision making, there are a variety of 

processes that may be involved. These may include inductive reasoning, deductive reasoning 

and heuristics (with reference to the creation and selection of appropriate alternatives). Super-

reversal may therefore be related to the human tendency towards the use of heuristics, 

misshapen logic or fallacies. It could also be because people are better at backwards inference 

(Clarke, 1999). 

Despite all of the support for super-reversal, studies have shown that this is not 

evident in every type of sequence. In some cases the opposite effect ‘sub-reversal’ has been 

found. Sub-reversal is when accuracy is higher in the forwards condition, when participants 

are better at predicting what will happen forwards in time. Armfelt(1999) showed that 

participants could draw rainfall graphs more accurately when looking into the future rather 

than the past. Root error in millimetres was used to measure performance (inverted in order to 

give an accuracy score). It is evident, however, that within the graphical response format, 

time and space are confounded. The direction rightwards or leftwards on the page may have 

had an effect upon the projections made for a direction in time, and could provide an 
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explanation for why the results were not significant. A second study (Tan, 1999) eliminated 

the spatial confound by having half of the participants drawing leftwards and half drawing 

rightwards, for content based on economic time trends.  Predictions were made on the basis 

of x months previous or future information. This showed consistent sub-reversal; economic 

position projections were significantly more accurate forwards in time.  

Physics students showed super-reversal in the spatial trials (controlling for time) 

whereas the normal population showed no difference in accuracy one way or the other 

(leftwards verus rightwards). This may have implications regarding expertise, experience, or 

individual differences. 

 

 Gender and Empathy: 

Baron- Cohen and colleagues have made a substantial impact upon the understanding 

of the relationship between gender, empathy and systemizing.  Research has suggested that 

individuals can vary along both empathy and systemizing dimensions. The levels of the two 

in combination determine cognitive style (Baron-Cohen, 2002). This is known as 

Empathising-Systemizing (E-S) Theory. 

The definition of empathizing given by Baron-Cohen et al (2005) is “Empathizing is 

the capacity to predict and to respond to the behavior of agents (usually people) by inferring 

their mental states and responding to these with an appropriate emotion.”  Various methods 

have been devised to measure levels of empathy. The “Reading the Mind in the Eyes” test, a 

means of measuring adult ‘mentalising’ and Theory of Mind, was devised by Baron-Cohen et 

al (1997; revised 2001). Participants choose the appropriate emotion displayed in a picture of 

the eye area of a human face from four options. This tests how well an individual can 

perceive the thoughts of others; a key component of empathy. The higher the performance on 

the eyes-test, the higher the level of empathy for that individual.  

 Baron-Cohen and Wheelwright (2004) devised an instrument to assess individual 

levels of Empathy, the Empathy Quotient (EQ).  This aimed to combine previous measures in 

order to distinguish between those with high or low levels of empathy. Forty of the items on 

the EQ relate to empathy, and there are twenty additional filler items, to reduce the continual 

focus on empathy for the participant, reducing the chance of demand characteristics. The EQ 

is easy to do and easy to score and has been shown to be a valid and reliable scale (Lawrence 

et al , 2004). 

Systemizing on the other hand, is defined as “the capacity to predict and to respond to 

the behavior of nonagentive deterministic systems by analyzing input-operation-output 



6 
 

relations and inferring the rules that govern such systems.” Baron-Cohen et al (2005). 

Systemizing can be measured by performance on the Embedded Figures Task (EFT; Baron-

Cohen,1998). This is a task where an individual is shown a simple shape and has to locate it 

within a more complex figure. Similar to the “Reading the Mind in the Eyes” test, this is a 

non-questionnaire based measure and performance is measured in time taken to locate the 

simple shape. Good performance on the task suggests good spatial and perceptual awareness 

and a cognitive style reflected by systemizing. The use of this test for distinguishing between 

different levels of systemizing has been consistent, with studies that use the task giving 

replicable results. 

The Systemizing Quotient (SQ) was devised to test E-S Theory and provide an 

instrument that could assess interest in a range of different systems across individuals (Baron 

Cohen, 2003). Like the EQ, it is short, easy to administer and easy to score. It has been 

shown to have high validity and reliability and also concurs with the findings of empathy 

measures such as the EQ to show that those high in empathy do not perform as well on 

systemizing tasks, providing evidence for E-S Theory.  

General consensus of related studies is that there are gender differences in the levels 

of both empathy and systemizing. Witkin et al (1962) showed that there is a male superiority 

for the EFT. This was supported by the findings of Baron- Cohen and Hammer(1997). The 

gender differences in systemizing have also been shown through the SQ. Baron-Cohen et al 

(2003) showed that males performed significantly better than females on the SQ, where 

women performed significantly better than men on the EQ. In general females also perform 

better than males in the  “Reading the Mind in the Eyes” task (Baron- Cohen et al, 2001).  

Wakabayashi et al (2007) showed that both the EQ and SQ have cross cultural stability, 

which suggests that the links between empathy and systemizing are not culturally driven. 

These results have also been supported by similar findings in children and neonates. 

Connellan (2001) showed that the male neonates demonstrated a greater interest in a 

physical-mechanical mobile, while females showed more interest in the face. Lutchmaya, 

Baron-Cohen and Raggatt (2002a, 2002b) showed that 12 month old girls made significantly 

more eye contact with their parents than boys of the same age, they also found that attention 

in males is drawn more to mechanical motion, whilst attention in females is drawn more to 

biological motion. Knickmeyer et al (2006) showed that females used more terms relating to 

mental and affective states to describe cartoons of moving triangles than males, suggesting 

higher levels of empathy. The cause of these gender differences has been recently been 

attributed to foetal testosterone and prenatal androgen exposure. The sex-differences in 
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empathy and systemizing are also thought to be extendable to autism. The Extreme Male 

Brain (EMB) theory of autism suggests that people with autism lie at the high end of the 

systemizing continuum, essentially an extreme version of the ‘male’ brain (Baron Cohen, 

1999). 

 

The Current Research: 

Previous research has shown that sequences based upon economic and physical 

information have shown sub-reversal. Conversely, the narratives relating, to people, accidents 

and autobiographical events showed super-reversal. Comparisons can be drawn, 

autobiographical narratives relate to empathy whereas economic and physical information 

relates to systemizing. The similarities mentioned are supported by items from the short 

forms of the EQ and SQ constructed by Wakabayashi et al (2006). For example items in the 

short SQ such as “When I hear the weather forecast, I am not very interested in the 

meteorological patterns” (a low score indicating systemizing) and “I find it difficult to 

understand information the bank sends me on different investment and saving systems” (low 

score indicating systemizing) reflect similar subject matter to the trials which show sub-

reversal. In addition, the spatial aspect of the trials that show sub-reversal can be compared to 

the spatial awareness in systemizing. Similarly, the narratives which showed super-reversal 

are similar in content to items on the short EQ, for example “I find it easy to put myself in 

somebody else’s shoes.” Importantly though, the EQ also includes an item stating “I am good 

at predicting what someone will do.”  

As mentioned earlier, the validity and reliability of the EQ and SQ questionnaires has 

been shown by Lawrence et al (2004) and they have been shown to be cross-culturally stable 

(Wakabayashi et al, 2007). Therefore we can assume that the items on the questionnaires 

reflect the properties of empathy and systemizing, hence it might be that empathy has a part 

to play in understanding how people make projections about events in a sequence. 

Studies on literature have stated that “readers involve themselves in the events 

described in the text through identification, empathy, or simulation” Pettersson (2008).  Prior 

experience may also be involved. Eklund et al (2009) found that self-reports of prior similar 

experience increased empathy for persons in the stories. This may suggest that ability to 

make projections about a particular subject or event may be easier to make if that individual 

has experienced it before.  A study by Auyeung et al (2009) discusses the role of fT in 

sexually differentiated childhood behaviour; the results showed that prenatal exposure to 

testosterone effects the development of sex-typical play. In addition to this Billington et al 
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(2007) showed that cognitive style (levels of empathy and systemizing) predict entry to 

humanities or physical science courses. If those high in systemizing are more likely to 

experience physical science based learning, it would suggest they would have an advantage in 

making projections regarding that kind of subject matter. Similarly, socialisation towards 

gender stereotypical behaviour may mean that the experiences of females will involve the use 

of empathy and relating to others.  

The present study aims to help establish parameters of the super-reversal effect, and to 

discover the conditions under which the effect is present. The study will do this by comparing 

empathy based sequences and systemizing based sequences to see if there are any differences 

in performance of the task backwards or forwards and to see if the gender differences which 

have been so well linked to empathising and systemizing have an effect upon performance.  

Despite the lack of published research, the results of this study are expected to show 

super-reversal (higher accuracy when making projections about previous events). Based on 

the work of Baron-Cohen, men are expected to be better at systemizing, and women are 

expected to perform better at sequences regarding empathy characteristics. Empathy is 

expected to be performed better backwards whereas systemizing may be better forwards. The 

gender link therefore would suggest that men will be better forwards and women better 

backwards. 

 

 

Method: 

 

Design: 

A between groups quasi-experimental design with three independent variables was used for 

this investigation The first independent variable is gender, with two levels, male and female. 

The second is the content of the sequences, the two levels for this variable are empathy and 

systemizing. The final independent variable is direction, the levels are forwards (making 

projections about next events in a sequence) or backwards (making projections about 

previous events in a sequence). 

 

Participants 

There were a total of 80 participants in the study, 40 males and 40 females. Participants were 

recruited using an opportunity sample and allocated to groups randomly. The mean age of the 

participants was 20.58 and their ages ranged between 18 and 22. All participants were 
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undergraduate students.  Prior to rating, the responses of one participant were removed from 

the study. Four raters were also used in the study, two male and two female. The raters were 

recruited from a range of occupational backgrounds using an opportunity sample. Their mean 

age was 36.75 and their ages ranged from 21 to 53.   

 

Materials: 

 The materials for this investigation consisted of four different booklets. Items were 

selected from the short forms of the EQ and SQ questionnaires developed by Wakabayashi et 

al (2006). Items were chosen from these questionnaires rather than their longer counterparts 

as items included had been identified as the most predictive; their inclusion in both long and 

short versions of the questionnaires also giving the items high concurrent validity. 

 Narratives were created around the items selected from both questionnaires, making 

five narrative sequences relating to empathy characteristics and five sequences based around 

systemizing characteristics. The sequences were created in a way such that they made sense 

both forwards and backwards. Each of the narratives was broken down into six events. 

 Booklets consist of a consent form, a set of instructions (see appendix 1) a page 

informing participants that they would be wasting their time if they looked forwards in the 

booklets (a measure included to ensure results are based on the participants’ own projections) 

and the five sequences (see appendix 5). 

For the empathy-forwards condition, the five empathy sequences were arranged so 

that the events in the sequence were displayed one-per-page from event 1 to event six with a 

space underneath each event to complete the statement “I think the next event in the sequence 

will be....” (see appendix 2) In empathy-backwards booklets, the empathy sequences were 

arranged so that the events went from event 6 to event 1, with space underneath each event to 

complete the statement “I think the previous event in the sequence was....” (see appendix 3). 

The last event the participant has to rate in a sequence is followed by a space to rate how 

accurate they believe they were. The booklets for the systemizing condition were arranged in 

the same way but substituting the events from the systemizing related sequences in place of 

the corresponding empathy related sequences.   

The five sequences were arranged in the booklets in an order dictated by a 5x5 Latin 

square, meaning that each sequence appeared in the same position in the booklet an equal 

amount of times as any other, thus controlling for order or fatigue effects. Each sequence was 

separated by a sheet stating the sequence number. 
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Raters were provided with a consent form and a rating booklet, each page in the 

booklet consists of instructions, one of the true events (see appendix 5) and all of the 

participants’ responses relating to that event. An example of a rating sheet is shown in 

appendix 4. 

 

Procedure: 

The four different types of booklet were divided equally into two bags one for male 

participants and one for female participants. Participants selected questionnaires at random 

from the bag for their gender and then progressed through the booklet. Firstly participants 

read the instructions and then completed the consent form. Participants in the forwards trials 

were given the first event in a sequence then proceeded to give free responses to complete the 

statement “I think the next event in this sequence is.....” After every response they were told 

what the correct response was. This was repeated until the end of the sequence when they 

were informed what the final event was and were asked to give themselves a score out of five 

for how accurately they feel that they predicted the events.  They then repeated this for the 

other four sequences. After the booklet was complete the participants were debriefed orally.  

The participants responses were then compiled in excel and mail-merged into sheets 

for rating. A panel were then given the rating sheets and had to rate each of the participants’ 

projections out of 100 for similarity to the true event, where a score of 0 means that the two 

statements were entirely unrelated or dissimilar and a score of 100 indicates that the two 

statements were identical. 

 

 

Results: 

 

The panel’s ratings of each of the participants’ responses were collated in excel and 

an average accuracy rating out of 100 was calculated for each individual participant. The 

mean accuracy scores and standard errors for each group were then calculated (see Figure 1). 

Levene’s  test showed that the error variance of the dependent variable was equal across 

groups; F(7,71)=1.432, p=0.207. Skew was found to be 0.378 and kurtosis was 0.005. As 

these statistics were within the guidelines for normal distribution (±3.6 and ±14.9 

respectively) the prerequisites for analysis of variance were fulfilled and a 2x2x2 factorial 

ANOVA was conducted. Post-hoc tests were then run to investigate the simple main effects 

of the significant interactions. 
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Figure 1: A table showing the mean accuracy scores out of 100 and Standard Error for each 

condition 

 

A significant main effect of direction was found F(1,78)= 18.171, p<0.0001. The 

mean accuracy for the forwards condition was significantly higher than the mean accuracy 

for the backwards condition (see Figure 2). No significant main effects of gender or content 

were found. 

Figure 2: A graph showing the mean accuracy scores out of 100 for the backwards 

and forwards conditions and corresponding 95% confidence intervals. 

 

A significant interaction of direction and content was evident F(1,78)= 4.056, p=0.048 

(see Figure 3). In the backwards condition, systemizing sequences showed slightly lower 

accuracy scores than empathy sequences. However, in the forwards condition, accuracy on 

empathy sequences was significantly lower than for systemizing sequences; F(1,71)= 6.074, 

p=0.0161. It is also evident that performance on empathy sequences was significantly lower 

 Backwards Forwards 

 Empathy Systemizing Empathy Systemizing 

 Female Male Female Male Female Male Female Male 

Mean 48.434 40.06 41.08 46.22 32.73 31.09 30.10 48.36 

Standard 

Error 
3.65 2.86 2.85 3.91 2.21 1.98 2.01 1.86 
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forwards than it was backwards; F(1,71)=20.564, p<0.00001. Accuracy for systemizing 

sequences was also in the forwards condition than in the backwards condition, however this 

difference was not found to be significant.  

 

Figure 3: A graph to show the interaction between the content of the sequences (empathy or 

systemizing) and the direction in which the projections were made (forwards and backwards) 

with corresponding 95% confidence intervals. 

 

A significant interaction was also found between gender and direction F(1,78)= 6.382, 

p=0.014. Females were shown to be significantly less accurate in the forwards condition than 

they were in the backwards condition. F(1,71)=23.771, p<0.00001. Compared to males,who 

did not show a significant decrease in performance in the forwards condition.  In the forwards 

condition males were observably more accurate than females, although this difference was 

not found to be significant, whereas Performance of men and women in the backwards 

condition did not vary significantly; see Figure 4. 

 



13 
 

Figure 4: A graph showing the interaction between the gender of the participants (males and 

females) and the direction in which the projections were made (backwards and forwards) 

with the corresponding 95% confidence intervals. 

 

The interaction between gender and content was also found to be significant. 

F(1,78)=18.071, p<0.000. Male participants were shown to perform significantly more 

accurately on systemizing tasks than empathy tasks, F(1,71)=17.696, p=0.0001. Females 

were observably better at empathy tasks however this difference was not found to be 

significant. Males performed significantly better on systemizing tasks than females did; 

F(1,71)=17.388, p=0.0001 Whereas females were not significantly more accurate than males 

at empathy sequences. 
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Figure 5: A graph to show the interaction between the content of the sequences (empathy or 

systemizing) and the gender of the participants (male or female). 

 

No significant interaction was found between direction, content and gender. However, 

it is obvious in the graph (see Figure 6) that only the male-systemizing group do not show 

super-reversal. A test of simple main effects showed that males responding to empathy 

sequences (F(1,71)=5.008, p=0.0284), females responding to empathy sequences 

(F(1,71)=17.005, p=0.0001) were all significantly more accurate in the backwards condition 

than the forwards condition. Also, females responding to systemizing sequences also showed 

a decrease in accuracy in the backwards condition that was approaching significance. The test 

of simple main effects also showed that men were significantly better at systemizing 

sequences than they were at empathy sequences in the forwards condition; F(1,71)=18.589. 

p=0.0001. Females performed significantly better than males in the empathy backwards 

condition; F(1,71)=4.376, p=0.04, whereas males were shown to be significantly more 

accurate than females in the systemizing forwards condition; F(1,71)= 20.781, p<0.00001. 
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Figure 6: Graphs showing comparisons in mean accuracy for empathy, systemizing, 

backwards and forwards trials for different genders. 

 

 

Discussion: 

 

Explanation of the Findings: 

The results of the statistical analysis showed a significant main effect of direction and 

three interactions: content and direction; gender and direction; and content and gender.  
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Direction: 

The main effect of direction that was found shows that participants who considered 

the sequences backwards were significantly more accurate than those who considered the 

sequences in the forwards direction. Hence these findings show super–reversal (as defined by 

Clarke, 1999) when considering narratives.  This supports the findings of Stokes who showed 

that participants made more correct choices when considering sequences backwards rather 

than forwards (personal communication; David Clarke, 2009), and concurs with other 

findings which suggest that super-reversal is evident in narratives, such as Clarke and Blake 

(1997).  

The main theories which have been suggested to explain the occurrence of super-

reversal in narratives have involved language, metaphysical asymmetry and the ease of 

backwards inference compared to forwards inference. As super-reversal has been 

predominantly found in narratives, language has been of particular interest when 

investigating the causes of the phenomenon.  The contributions of several key components of 

language have been discarded, for  example a study by Jenny Mirfin showed that people were 

no more accurate making projections about previous words in a sentence or previous 

sentences in a narrative than they were at making projections about future ones (personal 

communication; David Clarke, 2009). Despite this, the fact that super-reversal has not been 

found in sequences which do not involve such integral use of language for example, rainfall 

graphs, drawn economic time sequences and chess moves (personal communication; David 

Clarke, 2009) still means that language could hold the key for explaining super-reversal. 

Another key suggestion is that these findings could be due to a metaphysical asymmetry in 

the world; things may just occur in a way such that they will be better understood backwards. 

This account has become less viable due to the fact that non-narrative sequences, which still 

concern the world (and should therefore still be effected by the asymmetries), have not 

demonstrated super-reversal, moreover some have shown sub-reversal (projections are more 

accurate when being done forwards). It has also been suggested that super-reversal occurs 

because we are better at backwards inference; that people simply find it easier to evaluate 

sequences backwards. This may be because in real life scenarios we can only reflect upon or 

analyse scenarios in this way after the events have occurred.  

Another reason for the super-reversal evident in this study could be decision methods 

and the use of heuristics and logic. A study by Abraham et al (2008) looking at reaction times 

showed that people are quicker to make projections about occurrences in the past than 
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occurrences  in the future (for both personal and non-personal events). If it is possible to 

relate the non-personal events in the Abraham et al study to this task then it could be 

suggested that maybe people are quicker when assessing the past. Reaction time is often used 

as a measure of ease of accessibility (Collins & Quillian, 1969). If we see this task as a 

decision making task, it could be that individuals create a base of alternative previous or next 

events mentally and make a decision about which of these events is the most likely or most 

suitable choice. If reaction times are quicker, this may suggest that it is easier to do this 

backwards, possibly due to the way alternatives are created.  

People go through life forwards, which means we are more likely to need to create 

alternatives for what will happen next than what will happen before now. This means it could 

be beneficial in real life to have alternative past or future events mentally represented in a 

hierarchical pattern forwards in time (as illustrated in Figure 7) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 7: A diagram to describe possible mental representation of events and alternatives 

where w, x and y are the selected correct events. 

 

If the mental representation were to be like this, and was applied to this task, then the 

path backwards from the final event in a sequence ‘y’ to the first event ‘w’ would be clear, 

whereas in the forwards condition, beginning with the first event, then the path would be 
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more uncertain. This idea resembles word recognition hierarchies, where it is easier to link 

something at the subordinate level to its super-ordinate category than it would be to break 

down the super-ordinate category to select the correct sub-ordinate level component (Rosch 

et al,1976). This could be due to the amount of alternatives available to select from. 

It could be that we create more alternatives forwards because the outcomes of a 

sequence are uncertain, whereas if we consider events backwards, fewer alternative events 

might be created because the last event in the sequence (or outcome) is obvious. This is 

supported by an explanation for hindsight-bias; see Hawkins and Hastie (1990) for a review. 

They suggest that outcome information has an effect upon selection of evidence to make 

judgements, evidence evaluation, the way evidence is integrated, and processes of generating 

responses. Due to retroactive interference mechanisms, people eliminate information that is 

irrelevant to the outcome when looking back at their previous opinions in order to reduce 

cognitive dissonance This would make it easier to choose between the created alternatives 

(even if guessing) as the chance of correct selection would be higher because there are fewer 

to choose from.  

 

Content and Direction: 

A significant interaction of content and direction was also evident, showing that 

accuracy for empathy based narratives in the backwards condition is higher than that for 

systemizing based narratives. However, in the forwards condition, projections about events in 

systemizing narratives are more accurate than events in empathy narratives.  

Narratives relating to life events and people such as Thomas’ study of 

autobiographical narratives (personal communication; David Clarke, 2009)  tend to show 

super-reversal, providing support for the finding that significant super-reversal is evident in 

empathy sequences for both males and females.  On the other hand, studies investigating 

super-reversal by other researchers at the University of Nottingham, that involve content 

reflecting systems, for example economics, geography, physics and chess have not shown 

super-reversal, this pattern continues with the findings of this study where sequences with 

systemizing content did not show super-reversal either. 

Empathy sequences reflect real life relationships and occurrences that are possibly 

more commonplace, this could mean that experience of a sequence, either personal or 

vicarious, could strengthen links between particular events, or lower the thresholds of related 

events (in a way similar to the Logogen Model of word recognition; Morton, 1979) making 

them more accessible or easy to select, meaning that making projections backwards would be 
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even easier. Additionally, the suggested parallels between the sequences and language might 

help to explain why these effects are only evident in narratives.  

The superiority of systemizing sequences in the forwards condition could be due to 

the nature of systems. Systems have been defined as “an assembly of things arranged in a 

series that conforms to a plan” (Sparkes, 1985). This suggests that a system will have a 

predefined aim or outcome, possibly meaning then that people are more accurate when 

looking at systemizing sequences (regarding systems) because the outcome is defined, and 

therefore they are working forwards but step by step towards a given goal/outcome. The 

knowledge of the outcome may lead to a reduction in the number of alternatives because 

irrelevant information is removed by interference, thus making it easier to make an accurate 

choice.  

Alternatively it could be that systems are learned in a different way. Empathy 

sequences involve people; people are often attributed with free will, hence making their 

actions variable, subjective and unpredictable. Systems, by nature involve a strict set of rules 

and procedures which are set out for learning in step by step fashion. Manuals and handbooks 

regarding this type of subject matter are often set out in a step-by-step forwards direction; it 

may be that semantic knowledge is being implemented in the systemizing task as opposed to 

the influence of episodic memory for empathy tasks. There was no drop in accuracy for males 

when considering systems in the forwards direction. Increased semantic knowledge for 

systems characterised by increased aptitude for systemizing in males may account for this 

finding. Comparitively, the subjective empathy tasks, which could be influenced by episodic 

memory (people put themselves into the characters shoes) have been shown to be more 

susceptible to a drop in accuracy in the forwards condition. This could be due to the 

uncertainty of the outcomes due to interference by participants personal experiences and 

preferences. 

 

Gender and Direction: 

Gender also interacted significantly with direction. Whilst females were better than 

males in the backwards condition, males were more accurate than females in the forwards 

condition. However, both males and females were shown to make projections more 

accurately backwards from the last event in a sequence rather than forwards from the first.  

This resembles the  findings of Lagatutta (2007) who showed that females more often 

marked future events as uncertain.  The same study also showed that females attribute worry 

in ambiguous risk situations to past-future connections. If they see the future in terms of what 
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has already occurred, this could mean that they perform worse in the forwards condition 

because they are incorrectly applying personal past experiences to non-personal future events, 

something that male participants may not do due to their lower levels of empathy. 

Alternatively, it could be that males’ aptitude for systemizing means that the ambiguity of 

future events is overridden by their perception of the task as a system. 

However, previous research on empathy has suggested that a high level of empathy 

involves the ability to judge the goals or basic intentions of an agent (Premack, 1990) and the 

ability to effectively predict what people will do (Baron-Cohen & Wheelwright,2004). These 

characteristics suggest that females (who are high in empathy) would be accurate in the 

forwards direction, however this was not supported in this study. 

Our results (and the results of other super-reversal studies looking at narratives) have 

shown that making projections about events in the forwards direction is more difficult than 

making projections about previous events. This difficulty may just be enhanced by particular 

gender related difficulties relating to how individuals view the task at hand.  Males have a 

tendency to systemize. Hence, they may see the task as a systemizing task, non-subjective, 

and therefore may mean that they find it easier than women to work systematically forwards, 

or are able to see the empathy content in an objective way, such that the path between the 

events is obvious.  On the other hand, women, who are high in empathy, have been shown to 

be able to make links easily backwards. Understanding the reasons people might be feeling 

the way they are may mean that they are more used to considering events in a sequence in a 

backwards direction. 

The higher levels of aptitude for empathy may also hinder females’ performance in 

the forwards direction, substitution of their own episodic memories into sequences may mean 

that they may bias their responses towards what they themselves might do next, as opposed to 

what will happen next in the narrative. Females may also be less able to see the task as a 

systemizing task and hence they may not  be as able to see an outcome in a sequence and the 

decisions they make regarding future events may be based upon more ambiguous goals. This 

is supported by the findings of Lagatutta (2007) who showed that females rate the future as 

more unpredictable than males do.  

We know from experimental studies that good empathizing promotes language 

development (Baron-Cohen, Baldwin, & Crowson, 1997) Females have also been shown to 

have better language ability than males (Lutchmaya et al, 2002). If super-reversal can be 

explained in terms of language, perhaps the fact that women are good at language may mean 

they are more susceptible to super-reversal. 
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Content and Gender 

As predicted (due to the extent of the previous literature), there was an evident 

interaction between content and gender. Females were slightly more accurate than males for 

empathy narratives, whereas males were considerably better than females when considering 

systemizing narratives. In addition to this, females performed better in empathy sequence 

than they did in systemizing sequences and males were shown to be more accurate at 

systemizing narratives than they were at those relating to empathy. These findings concur 

with Wakabayashi, Baron-Cohen and Wheelwright (2006) who showed that women 

demonstrate higher levels of empathy (on the EQ) than men, the results of which were  

opposite for the levels of systemizing (as tested on the SQ). These gender differences were  

also evident for the short forms of the EQ and SQ from which the sequences in this  

experiment were created (Wakabayashi et al, 2006). Analogous to the findings of this  

research, Baron-Cohen et al (2001) also showed a trend towards female superiority on an  

empathy based task.  

Similarly, the findings of the current research also concur with previous findings showing 

that men perform better at systemizing tasks (Witkin et al, 1962; Baron-Cohen, 1998). 

Empathizing-Systemizing theory (E-S Theory) suggested by Baron-Cohen, Knickmeyer and 

Belmonte (2005) is also reflected in the findings of this research. However due to the use of a 

between-groups design the relationship between performance on empathy and systemizing 

sequences cannot be assessed on an individual level. 

The findings of this study could be explained in terms of aptitude and experience. If 

females have an increased aptitude for empathy and males have an increased aptitude for 

systemizing, then it may be that they find tasks that involve content which is congruent with 

their strengths easier, for example men perform well in map reading tasks (Kimura, 1999) 

whereas women are good at emotion recognition and social sensitivity tasks (McClure, 2000; 

Baron-Cohen et al, 1999).  

Recent explanations for the gender differences in empathy have been related to fT. Levels of 

fT were measured as part of scheduled amniocentesis procedures as part of a longitudinal 

study. Foetal testosterone was shown to correlate negatively with the number of intentional 

propositions given in relation to animated shapes. This suggests that those with higher fT 

(usually men) are less likely to attribute intentions to non-living shapes (Knickmeyer et al, 

2006). Foetal testosterone is also inversely correlated eye contact in infants and pre-school 

peer relationships (Chapman et al, 2006). High levels of these characteristics implies high 

levels of empathy.  
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In addition to this, if females are more likely to attribute intentions to animates, it 

suggests that they will be more likely to attribute intentions to characters within the narratives 

which could account for some of their success. If the suggestion that individuals use empathy 

to involve themselves in events in literature (Petterson, 2008) is included in the explanation it 

could be that females perform better in empathy related tasks because they are able to use 

empathy to attribute their own thoughts to fictional characters, and due to their own aptitude 

for empathy, they can work out the sequences better. Similarly, males could be better at 

systemizing tasks due to their exposure to elevated levels of foetal testosterone (comparative 

to women) as foetal testosterone has been suggested as a predictor of sex in terms of 

systemizing preference (Auyeung et al, 2006). 

 

Content, Direction and Gender: 

The finding that males were not less accurate in the forwards direction when they 

were considering systemizing sequences could have something to do with their aptitude for 

systemizing. It could also be that their additional experience of systemizing (preference for 

science courses were evident in those with high levels of systemizing; Billington et al, 2007) 

or general ability makes it easier to access relevant events even though they are going 

forwards. This could also be supported by the idea that semantic as well as episodic 

knowledge is implemented when analysing system focused sequences. 

 

Future Research: 

 As there is little published research surrounding the super-reversal effect, there are 

many opportunities for future research looking into the boundaries and explanations of super-

reversal.  From this study gender differences in accuracy forwards and backwards are 

evident. These differences reflect the differences seen for empathy and systemizing. The 

empathy-systemizing link is often related to the study of autism particularly since the 

suggestion of EMB theory. Therefore it might be useful to extend this study to investigate the 

patterns of accuracy for an autistic population to help to assess the nature of the influence that 

was found. 

In terms of explanations, it might be useful to use a creative response task to see if the 

number of alternative next or previous events people can create differs, given a particular 

event. This would help to see if super-reversal has anything to do with the creation of 

alternatives.  Additionally, it might be interesting to see if prior experience of or aptitude for 

the content of a sequence can help to either reduce the number of alternatives, increase the 
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ratio of relevant alternatives created or helps to make the selection of a relevant alternative 

easier in either direction, possibly using priming tasks.  

 

Critique of Experiment: 

There are a few alterations that could have been made to this investigation to make it 

more effective were it to be repeated. Measures to prevent looking through the booklet could 

have been more stringent.  Although participants were informed that they would be wasting 

their time if they read on in the booklet before making a response, it could be that this was 

ignored. In future it may be more useful, although less economic on time, if the experiment 

were conducted one-on-one with a blind confederate of the investigator to ensure that 

participants remain ignorant to the events described further on in the booklet. That having 

been said, there were no ceiling effects evident and average accuracy was consistently less 

than perfect in all participants. This would suggest that ignorance of other stages was in fact 

maintained.  

Additionally, degree subject was not the same for all participants, although possible 

biases were minimised by the use of random allocation to conditions, participation in 

humanities or science based courses was not controlled for. 

 

Practical Implications: 

EMB theory has suggested that people with autism are often characterised with a 

cognitive profile such that the level of systemizing is extremely high; an extreme version of 

the male brain (Baron Cohen, 1999). In this experiment, males did not perform significantly 

worse at empathy tasks when considering the events backwards. This might suggest that this 

type of task, considering social situations backwards, may be of use in helping autistic people 

perceive social situations in a different way by applying systemizing rules to empathy. The 

task of systemizing empathy has been shown to be successful in a study by Golan and Baron-

Cohen  (2006) who found that an interactive, systematic guide to emotions, was useful in 

aiding emotion-recognition for adults with Aspergers and High Functioning Autism. Even 

just exposure to empathy and social sequences through a systemizing task may help.  

These findings could also be useful for analytic techniques. Narrative sequences are 

analysed better backwards and so this should be implemented into sequence analysis 

procedures. Additionally,  if women are actually more accurate at analysing empathy and 

men are more accurate for systemizing sequences then perhaps it would be sensible to 
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structure the designations of sequences that require analysis so that they are examined by the 

people who will be best at that particular type of sequence content.  

The higher accuracy evident for consideration of sequences backwards may also be 

relevant to literature. If we link events in narrative together more accurately in the backwards 

direction, this may have implications for how events would be best arranged in novels, to 

allow a fluid and understandable plot, or conversely supplement mystery and uncertainty 

within story-lines. 

 

 
 


