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Abstract 

The Remember-Know paradigm is commonly used to examine experiential states during 

recognition.  In this paradigm, whether a Know response is defined as a high-confidence state of 

certainty or a low-confidence state based on familiarity varies across researchers, and differences 

in definitions and instructions have been shown to influence participants’ responding.  Using a 

novel approach, in three internet-based questionnaires participants were placed in the role of 

‘memory expert’ and classified others’ justifications of recognition decisions.  Results 

demonstrated that participants reliably differentiated between others’ memory experiences – both 

in terms of confidence and other inherent differences in the justifications.  Furthermore, under 

certain conditions, manipulations of confidence were found to shift how items were assigned to 

subjective experience categories (Remember, Know, Familiar, Guess).  Findings are discussed in 

relation to the relationship between subjective experience and confidence, and the separation of 

Know and Familiar response categories within the Remember-Know paradigm. 

 

Keywords  

Remember-Know, subjective experience, autonoetic consciousness, recollection, dual-process, 

recognition memory  
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1 Introduction 

When the Remember-Know (RK) paradigm was first introduced by Tulving (1985), 

Remember and Know responses were posited as reflecting autonoetic and noetic consciousness 

based on retrieval from episodic and semantic memory respectively.  In recognition memory tests, 

old items were categorised as Remembered when the participant retrieved from memory 

something they had thought or experienced at the time of encoding and categorised as Known 

when the participant was aware that the item had been on the study list but could not recall 

anything experienced for the item at that time (Gardiner & Richardson-Klavehn, 2000; Tulving, 

1985).  Since Tulving’s first examination of Remember and Know subjective experiences two 

main issues have dominated the RK literature: The relationship between subjective experience and 

confidence, and the relationship between the subjective states of Remembering and Knowing and 

the underlying processes of recollection and familiarity.  The experiments presented here 

examined both these issues using a novel methodology. 

1.1 Subjective experience and confidence 

The relationship between subjective experience and confidence has been acknowledged 

from the conception of the RK paradigm when Tulving (1985) demonstrated that Remembered 

items were given higher confidence ratings than were Known items.  This has been replicated in 

numerous experiments (e.g., Brewer & Sampaio, 2006; Gardiner & Java, 1990; Rajaram, 1993; 

Rajaram, Hamilton, & Bolton, 2002; Rotello & Zeng, 2008; Tulving, 1985; and Yonelinas, 2001) 

with the suggestion that information from subjective awareness is used to judge how confident one 

is (Gardiner, 2001).  The relationship between subjective experience and confidence has also been 

the subject of debate between advocates of dual-process and single-process models of recognition.  

Dual-process models (e.g., Tulving, 1985; Mandler, 1980; Yonelinas, 1994, 2002) assume that two 
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distinct processes underlie recognition and that successful recognition is determined by 

contributions from both processes.  Conversely, single-process accounts propose that recognition 

relies on only one continuous dimension of familiarity, confidence, or memory strength, and 

successful recognition is determined by the strength of this single dimension (e.g., Donaldson, 

1996; Dunn, 2004).  For comprehensive reviews of the literature that summarize the opposing 

viewpoints see Yonelinas (2002), Diana, Reder, Arndt, and Park (2006), Dunn (2004, 2008), Parks 

and Yonelinas (2007), and Wixted and Stretch (2004).  However, despite continued theoretical 

debate, how the layperson understands, conceptualises, and acts upon subjective experiences of 

memory and confidence in memory are still not well understood. 

Experiments that have compared RK and confidence judgments have shown different 

patterns of responding elicited by these two judgment types.  Early studies operationalised 

confidence as a two-category scale of Sure-Unsure and compared proportion of items assigned 

against proportion assigned to Remember and Know.  Using this comparison, these two judgment 

types were shown to not elicit the same patterns of responses using word/non-word (Gardiner & 

Java, 1990; Rajaram et al., 2002) or masked priming manipulations (Rajaram, 1993; and with the 

addition of a Guess category Tunney & Fernie, 2007).  More recently, differences between RK and 

confidence judgments have been demonstrated by comparison of verbal reports at recognition to 

‘think-aloud’ verbalisations made during study (McCabe, Geraci, Boman, Sensenig, & Rhodes, 

2011).  Here justifications for Remembered items were more likely to contain recollection of 

details verbalised during encoding than were justifications for high-confidence items .  Taken 

together, these findings demonstrate that while judgments of confidence and subjective experience 

may be interrelated, RK judgments are not made solely on the basis of confidence and the two are 

not “experimentally interchangeable” (Rajaram et al., 2002, p. 234).  
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RK and confidence judgments have also been compared using a larger scale to measure 

confidence and analysis has focused on the resulting receiver-operating-characteristic (ROC) 

curves.  Using this methodology, higher confidence has been consistently found to be associated 

with Remember responses compared to Know responses (Rotello, Macmillan, & Reeder, 2004; 

Rotello, Macmillan, Reeder, & Wong, 2005; Slotnick, 2010; Wixted & Stretch, 2004; Yonelinas, 

2001; Yonelinas, Dobbins, Szymanski, Dhaliwal, & King, 1996).  Different modelling approaches 

have aimed to determine whether the data are better explained by single- or dual-process models 

(e.g., Donaldson, 1996; Dunn, 2004, 2008; Gardiner, Ramponi, & Richardson-Klavehn, 2002; 

Macmillan, Rotello, Verde, 2005; Wixted & Mickes, 2010).  In a review, Gardiner (2008) 

concluded that most of these available models provide a reasonably good fit to the data but that as 

the technical complexity of the models has increased it has become more and more difficult to see 

how to discriminate between them empirically (see also O'Connor, Guhl, Cox, & Dobbins, 2011).  

Rather than attempting to provide evidence supporting one or other of the models, the experiments 

presented here examine how people make and understand judgments of subjective experience and 

confidence.  In particular, we were interested in whether the content and nature of people’s 

subjective reports was enough to ‘recover’ information about confidence and experiential state 

from those who actually performed the memory test.  Our goal was to examine how people 

interpret evidence from experiential reports in terms of both confidence and categories of 

subjective experience.   

1.2 Knowing and familiarity  

A second issue of debate within the RK paradigm is the relationship between the states of 

Remembering and Knowing and the processes of recollection and familiarity.  In their review, 

Gardiner and Richardson-Klavehn (2000) identified interpretation of Know responses as “the most 
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vexatious problem in the remember/know paradigm” (p. 238).  The root of this problem lies in, 

firstly, whether Know responses are defined to participants in terms of familiarity or certainty; and 

secondly, whether Know responses are interpreted as reflecting an underlying process of 

familiarity or a state of knowing.  For example, some researchers choose to ask participants to 

make Remember-Familiar judgments instead of Remember-Know.  Donaldson, MacKenzie, and 

Underhill (1996) assert “…familiar rather than know was used to indicate nonrecollection, because 

the word know carries a connotation of certainty that is inconsistent with a confidence rating that 

indicates lack of certainty.  Participants find it hard to say that they are unsure that an item was 

there but that they know it was” (p. 487, italics in original).  Other researchers choose to 

encompass both familiarity and knowing within one response category, for example, Kelley and 

Jacoby (1998) define Knowing as “…the inability to recollect any details of the study presentation 

in combination with a feeling of familiarity or certainty that the word was studied” (p. 134, italics 

added).  The issue of how Know responses are interpreted in terms of a familiarity process or a 

subjective state of knowing is not helped by many research reports not including the exact wording 

used to define response categories to participants.   

Some researchers have separated Know and Familiar as response options.  In their study of 

student learning, Conway, Gardiner, Perfect, Anderson, and Cohen (1997) found that participants 

could differentiate K and F responses; a K response indicating that they ‘just knew’ the answer.  

Students took multiple-choice question exams following four psychology lecture courses and 

students assigned answers to one of four categories: Remember (R), Know (K), Familiar (F), or 

Guess (G).  At initial testing, higher performing students designated more answers as Remember 

than did poorer performing students; however at re-test, these students assigned more answers to 

Know than to Remember.  Conway et al. discuss this ‘R-to-K shift’ as reflecting a change in 
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knowledge representation from episodic to semantic memory brought about by loss of episodic 

details from memory and the emergence of conceptual organisation.  Evidence of the R-to-K shift 

has been demonstrated in similar studies of student learning by Barber, Rajaram, and Marsh 

(2008) and Herbert and Burt (2001, 2003, 2004) and a study exploring learning of rare word 

definitions by Dewhurst, Conway, and Brandt (2009).  Dewhurst et al. also found that Remember 

and Know responses did not differ in accuracy or confidence, though both were significantly more 

accurate and associated with higher levels of confidence than Familiar and Guess responses.     

It could be argued that the separation of Know and Familiar might only apply to learning of 

rich materials over a longer time period (e.g., Conway et al., 1997; Herbert & Burt, 2001, 2003, 

2004).  In typical recognition experiments with lists of unrelated words, where memory is 

measured shortly after study, it would be difficult for participants to integrate or semanticise the 

studied information into any body of knowledge and therefore the experiential state of ‘Knowing’ 

might not appear to be applicable.  However, Dewhurst et al. (2009) asked participants to learn 

rare word definitions specifically because these were unrelated facts that would be less easy to 

integrate into a wider schema.  While these materials are arguably more meaningful than word 

lists, they are still less meaningful than the academic material used previously.  Dewhurst et al.’s 

(2009) participants assigned 10% of items to Know at first test – a situation analogous to a single-

time-point recognition experiment.  While this proportion is lower than the 22% assigned to Know 

in Conway et al. (1997), it demonstrates that even for less meaningful learning, participants 

considered the Know response to reflect their experiential state for some items only five minutes 
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after study with no opportunity for integration into a wider body of knowledge1.  These 10% of 

unrelated facts were ‘just known’ without any recollection or feelings of familiarity regarding the 

study episode only a short time after said study episode.  This suggests that the separation of 

Know and Familiar might well be applicable to the subjective experiences in typical episodic 

recognition paradigms where the materials have lower intrinsic meaning (e.g., lists of unrelated 

words).  Indeed, unpublished experimental work by the current authors has demonstrated that the 

four categories can be used reliably in episodic tasks and that K and F responses differentiate on 

key characteristics such as accuracy (Williams, Conway, & Moulin, 2013a, 2013b; Williams, 

Moulin, & Conway, 2009).  

Participants thus appear to appreciate the differences between the experiential states of 

Remember, Know, Familiar, and Guess.  Also, for a range of materials, the subjective experiences 

associated with learning demonstrate consistent patterns over time.  In the current experiments, we 

examined whether these concepts map onto the evidence provided in justifications of recognition 

that differ in subjective experience and confidence level.  Here our focus was on how individuals 

assess subjective information relating to memory experiences outside the context of a memory 

task. 

1.3 The influence of terminology and confidence on Remember-Know judgments 

A related literature considers how definitions of subjective experience categories can 

influence participants’ RK judgments.  Rotello et al. (2005) and McCabe and Geraci (2009) 

                                                 

1 Additionally, in Dewhurst et al. (2009) 78% of correct responses at Time 1 were 

Remembered so there were only 28% of items that could be assigned to any other category of 

subjective experience. 
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compared traditional Remember instructions (after Rajaram, 1993) with more conservative 

Remember instructions that constrained recollection to the study episode.  More conservative 

instructions led to participants using the Remember response less frequently.  Examining Know 

definitions, Geraci, McCabe and Guillory (2009) emphasised Know responses as either highly 

confident or as less confident.  When confidence was emphasised, Remembering and Knowing 

were differently influenced by words and non-words whereas confidence judgments were not.  

When confidence was not emphasised, patterns were similar for Remember-Know and Sure-

Unsure responses.  Geraci et al. (2009) concluded that the wording of instructions can have 

important theoretical implications for our understanding of Remembering, Knowing, and 

confidence.  In the current experiments, source-specific instructions were included in definitions of 

Remember, Know, Familiar, and Guess responses, and Remember, Know, and Familiar definitions 

were each accompanied by a real-world example of the subjective experience, see Table 1.  Geraci 

et al. (2009) also advocated the use of manipulation checks post-recognition to ensure that 

participants are utilising the response categories as instructed.  One common manipulation check is 

to ask participants to justify their recognition responses, i.e., state why they said they recognised 

that item.  Gardiner, Richardson-Klavehn, and Ramponi (1997) used this form of manipulation 

check, analysed the content of the obtained statements, and published a list of 270 justifications of 

Remember, Know, and Guess recognition decisions in Gardiner, Ramponi, and Richardson-

Klavehn (1998).  These justifications were used as stimuli in the current experiments2. 

In Gardiner et al. (1997), after participants had assigned each item to Remember, Know, or 

Guess, the experimenter chose two responses from each category at random and asked the 

                                                 

2 We are grateful for John Gardiner’s permission to use these materials. 
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participant to explain their response.  Importantly, the emphasis was on what led to the recognition 

decision; participants were not asked to justify why they had assigned a word to a particular 

category of subjective experience.  Two expert raters then classified the justifications by their 

salient characteristics (Gardiner et al., 1998).  Remember justifications were found to involve: 

intra-list associations, extra-list associations, item-specific images, and the item’s physical 

features; which Gardiner et al. related to participants’ use of encoding strategies.  Remember 

justifications also included self-reference; this was suggested as reflecting items automatically 

triggering awareness of a personal memory.  For Know and Guess justifications, transcripts were 

shorter and used rather limited vocabulary.  Know justifications lacked recollection of specific 

contextual details and were instead characterised by feelings of familiarity, just knowing, thinking 

a word occurred, or reporting of the absence of recollective details.  Guess justifications 

demonstrated inferences, speculations, and other judgmental strategies employed by participants.  

To assess the relationship between subjective experience and confidence expressed in the 

justifications, Gardiner et al. (1998) coded which Know and Guess justifications indicated 

certainty or uncertainty by counting phrases such as ‘sure’/‘not sure’, ‘confident’/‘not confident’, 

or ‘I know’/‘I think’.  For Know responses, 25% of justifications were rated as indicating 

certainty, and 11-20% as indicating uncertainty.  For Guess justifications, 72-77% were rated as 

uncertain and none were rated as certain.  Through their exploration of how participants justified 

recognition decisions Gardiner et al. demonstrated that justifications for different subjective 

experiences reflected access to different memory processes at study and retrieval.  Furthermore, 

the justifications also revealed differences in confidence associated with different subjective 

experiences.  
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1.4 Aims of the current experiments 

The current experiments explore how people understand reports of memory experiences in 

terms of confidence and categories of subjective experience.  The novel approach here is that 

instead of asking participants about their own ‘first-person’ experiences during a memory task, we 

placed them in the role of ‘memory expert’ and asked them to classify other people’s reports of 

recognition decisions.  This ‘third-person’ approach is adopted to examine whether categories of 

subjective experience can be thought of as natural conceptualisations of memory experiences that 

people readily use and apply.  Here three internet-based questionnaires are reported, in which the 

justification statements of Gardiner et al. (1997, 1998) were used as stimuli.  In Experiment 1, 

participants were asked to assign a confidence rating to each justification statement.  These 

confidence ratings were then used to select justifications for use as stimuli in Experiments 2 and 3 

where participants were asked to categorise justifications as Remember, Know, Familiar, or Guess 

when confidence was manipulated.  Our goal was to examine whether, by changing the confidence 

associated with an item, it was possible to shift interpretations of the category of subjective 

experience. 

In experimental tasks, Remember responses are typically associated with higher confidence 

than Know responses (Brewer & Sampaio, 2006; Gardiner & Java, 1990; Rajaram, 1993; Rajaram 

et al., 2002; Rotello & Zeng, 2008; Tulving, 1985; and Yonelinas, 2001).  Experiment 1 was 

designed to examine whether this relationship was replicated when it is not the participants’ own 

contents of memory under study – whether ‘third-person’ understanding of subjective experiences 

links experiential state to confidence in the same manner that ‘first-person’ tasks have found.  If 

people are able to interpret others’ justifications in terms of the underlying memory processes, and 
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these are linked to confidence, then each category of justification statement should be assigned 

different confidence ratings. 

Experiments 2 and 3 manipulated the confidence associated with a report of subjective 

experience in a method somewhat akin to the experimental paradigms of Geraci et al. (2009), 

McCabe and Geraci (2009), and Rotello et al. (2005).  In Experiment 2, confidence was 

manipulated through use of justification statements that had obtained high, medium, and low 

confidence ratings in Experiment 1.  In Experiment 3, confidence was manipulated by each 

justification statement being accompanied by a confidence value.  In both experiments, instead of 

giving a confidence rating for the item, participants assigned justifications to a subjective 

experience category.  If participants’ interpretations of the memory processes underlying the 

justifications are influenced by the confidence associated with the justification, then this should be 

reflected in how the items are assigned to the categories of subjective experience. 

2 Experiment 1 

In this experiment, questionnaire respondents were asked to rate how confident they 

thought a previous participant had been in their recognition decision based on only their 

justification statement.  If participants’ confidence ratings are reliably different for items reflecting 

different categories of subjective experience it would demonstrate that people are able to 

understand and interpret others’ reports of memory experiences in a systematic way, and indeed 

the relationship between confidence and RK responses is a genuine one based on the use of 

subjective thoughts and experiences to generate confidence.  We were particularly interested in the 

separation of Know and Familiar categories of subjective experience (e.g., Conway et al., 1997).  

If Know and Familiar justifications are seen to reflect different levels of confidence this will add 

support to the validity of using these two separate response categories in recognition memory 
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experiments.  How Know and Familiar items were operationalised separately in the current 

experiments is discussed in the Results of Experiment 1 (Section 2.2.1). 

2.1 Method 

2.1.1 Participants  

Data were collected using an online questionnaire, active from April 2008 to September 

2009.  It was advertised on international experiment websites and emailed to Leeds Memory 

Group (LMG) participant lists.  Some participants were University of Leeds psychology 

undergraduates and were given participation credit as compensation.  Full data sets from 309 

participants were obtained (225 female, 84 male; mean age = 28.1, SD = 10.78, range = 16 to 65).  

2.1.2 Materials and Design 

The cue words and justification statements used as stimuli were those published in 

Gardiner et al. (1998).  For use in the current questionnaire, all 270 items were sorted into 10 lists 

of 27 items for ease of completion by participants online.  Each list contained equal numbers of 

Remember, Know, and Guess items (9 of each).  Participants were randomly assigned to a list 

when they accessed the questionnaire and within each list items were presented in random order.  

2.1.3 Procedure 

On accessing the questionnaire, participants were first presented with ethics and consent 

information.  Experiment instructions then stated participants would be presented with statements 

that were responses made by people in a previous memory experiment where people had to learn a 

series of words and were later tested using an Old-New recognition paradigm.  In this paradigm, 

for each word recognised as Old, the person had then been asked to justify their response – why 

they thought they recognised that word.  Participants in the current experiment were instructed that 

they would be shown the justification statements and that their task was to rate how confident they 
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thought the person had been about their recognition.  An example was then given before 

participants entered their demographic information and were shown the first item.  

For each item, participants saw the cue word and justification statement accompanied by 

the question, “How confident do you think this participant was that they had accurately recognised 

this word?”  They made their confidence rating by selecting a number from 0 to 100 (in 

increments of five) from a drop-down box.  After all 27 items, participants were given debrief 

information, were permitted to provide comments about the experiment, and were asked whether 

they would like to provide their email address so they could be emailed about future online 

experiments. 

2.2 Results and Discussion 

To examine whether confidence levels associated with justification statements differed the 

mean confidence rating for each of the 270 items was calculated.  The mean confidence ratings 

made to items from each subjective experience category (from the original Gardiner et al., 1998, 

paper) were then examined.  Remember items received the highest confidence ratings (M = 

81.62%, SD = 7.21), followed by Know (M = 52.56%, SD = 13.50), and then Guess (M = 34.34%, 

SD = 11.29).  ANOVA demonstrated a significant main effect of subjective experience (as a 

between-items factor) F(2,267) = 424.38, p < .001, and t-tests showed significant differences 

between confidence ratings assigned to each category of subjective experience (all p < .001).  

These results suggest that not only is there a relationship between subjective experience and 

confidence when it the contents of one’s own memory that is being assessed but that judgments of 

confidence based on the experiential reports of others show a reliable relationship also.  People 

understand the relationship between subjective experience and confidence when asked to judge 
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reports of another’s memory experiences in the same way as is observed in experimental 

paradigms. 

2.2.1 Splitting Know into Know and Familiar 

The problem of the unity of the concept of Knowing is exemplified by the fact that 

Gardiner et al. (1998) rated 25% of Know responses as indicating certainty and up to 20% as 

indicating uncertainty.  This suggests a great deal of variance within the subjective experiences 

underlying Know responses in their experiment.  One aim of the current experiments was to 

examine whether some of the Know items provided by Gardiner et al.’s (1997, 1998) participants 

perhaps leaned more towards being a justification of Familiarity rather than of Knowing.  To 

address this, two of the current researchers (HLW and CJAM) independently categorised Gardiner 

et al.’s (1998) original 90 Know justifications as reflecting either a Familiar or Know recognition 

response based on the definitions of Know and Familiar shown in Table 1.  Comparing the 

independent ratings revealed that categorisation had matched on 74 of the 90 items giving an inter-

rater reliability of .82.  For the remaining 16 items, each was discussed until consensus was 

reached.  Of the 90 items, final classification of expert ratings was that 47 were justifications 

reflecting a Know response and 43 were justifications based on Familiarity (see the Supplementary 

Materials for which were classed as Know and which as Familiar).  These separated Know and 

Familiar items were examined independently in all the experiments presented here. 

[Insert Table 1 about here] 

In Experiment 1, to examine whether the split of the Know items provided by Gardiner et 

al.’s (1998) participants into separate Know and Familiar categories was reflected in the 

confidence values assigned to items, the above analysis was repeated using the four categories of 

subjective experience.  ANOVA again demonstrated a significant main effect of subjective 
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experience (as a between-items factor), F(3,266) = 321.43, p < .001, and t-tests showed significant 

differences between confidence ratings assigned to each category of subjective experience (all p < 

.001).  Remember items3 received the highest confidence ratings, followed by Know (M = 58.18%, 

SD = 11.29), then Familiar (M = 46.42%, SD = 9.47), then Guess.  Different levels of confidence 

were reliably associated with the separate Know and Familiar categories of subjective experience.  

This supports the experimental findings of Brewer and Sampaio (2006), Dewhurst et al. (2009), 

and Kihlstrom, Kim, and Dabady (1996) that Know responses are associated with higher levels of 

confidence than Familiar responses.  The current findings suggest that people are also able to 

differentiate these two experiential states based on others’ memory reports and, at least in part, this 

discrimination is related to the level of confidence associated with the subjective experience.  

These findings also relate to Gardiner et al.’s (1998) original expert ratings, which concluded that 

25% of Know justifications were rated as indicating certainty but ratings of how many indicated 

uncertainty varied between 11 and 20%.  Separation of the original Know items into Know and 

Familiar has revealed differences in confidence associated with justifications that were all 

originally provided to Know recognition responses.  This adds further validity to these two 

subjective states being provided as separate response options in experimental paradigms. 

This experiment has demonstrated that different categories of subjective experience 

justifications receive different ratings of confidence.  Although this experiment did not take a first-

person approach to understanding subjective experience as it asked participants to rate others’ 

                                                 

3 The mean confidence ratings made to Remember and Guess items were identical to those 

reported in the previous analysis as these justifications types were not affected by the splitting of 

Know into Know and Familiar. 
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memory descriptions, the findings do lend support to the idea that it is subjective awareness that 

gives rise to confidence (Gardiner, 2001; Tulving, 1985).  However, this experiment only 

examined the relationship between subjective experience and confidence in one direction; 

Experiments 2 and 3 explore whether different levels of confidence can be categorised as different 

types of subjective experience. 

3 Experiment 2 

As discussed earlier (Section 1.3), manipulations of source constraint in definitions of 

Remembering or emphasis on confidence in definitions of Knowing have been shown to result in 

altered patterns of RK responses (Geraci et al., 2009; McCabe & Geraci, 2009; Rotello et al., 

2005).  Here we were interested in whether similar manipulations of confidence influence how 

participants interpreted other people’s justification statements in terms of subjective experience 

categories.  To manipulate confidence, the confidence ratings obtained in Experiment 1 were used 

to select justifications associated with high, medium, and low levels of confidence.  The task for 

participants was to assign justifications to Remember (R), Know (K), Familiar (F), and Guess (G) 

categories.  

If the confidence associated with a justification influences how participants interpret the 

subjective experience expressed in that statement, then whether the item is assigned to R, K, F, or 

G should differ across confidence levels.  For example, a statement that originally justified a 

Know response (in Gardiner et al., 1998) but was perceived as expressing low confidence (in 

Experiment 1) may not be consistently assigned to the Know category.  In addition, the influence 

of confidence may vary according to item type.  For example, the evocative recollections, 

associations, item information, and self-reference associated with Remember justifications may 

mean that categorisation of these items is unaffected by confidence and they will be consistently 
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assigned to R.  However, as Know, Familiar, and Guess justifications lack the detail of Remember 

justifications, how they are assigned to subjective experience may be more greatly influenced by 

the confidence associated with the justification. 

More broadly, if the confidence associated with a justification influences how that 

justification is interpreted in terms of subjective experience then this would suggest that 

confidence plays an important role in how people understand memory experiences.  On the other 

hand, if confidence does not influence how people categorise others’ memory justifications, and 

the original subjective experience of the item can be recovered, this would suggest that confidence 

does not play an important role in how people understand and interpret the phenomenology of 

memory. 

3.1 Method 

3.1.1 Participants  

Data were collected using an online questionnaire, active from January to September 2009.  

Advertisement was undertaken in the same manner as in Experiment 1.  Full data sets from 502 

participants were obtained (388 female, 111 male, 3 no response; mean age = 26.71, SD = 12.40, 

range = 16 to 85). 

3.1.2 Materials and Design 

The cue words and justification statements used as stimuli were a selection of those used in 

Experiment 1.  Using the mean confidence ratings obtained from participants in Experiment 1, 

within each subjective experience category (Remember, Know, Familiar, and Guess), statements 

were sorted from highest to lowest confidence assigned.  The two statements with the highest, 
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medium4, and lowest confidence values were selected from each category giving a set of 24 items.  

A second selection of 24 items was collated from items with the next lowest, medium, and highest 

confidence ratings to be used as a second version of the questionnaire.  The two versions were then 

swapped online intermittently in order that approximately equal numbers of participants completed 

each.  On each version, items were presented in random order for each participant.  Full data sets 

were obtained from 248 participants for Version 1 and from 254 participants for Version 2.  As no 

differences were observed between the data from the two versions all analyses were conducted on 

both versions together.  The statements used in this experiment are marked in the Supplementary 

Materials and the maximum, minimum, and mean confidence ratings for High, Medium, and Low 

confidence items for each subjective experience category are shown in Table 2.  

[Insert Table 2 about here] 

As shown in Table 2, confidence ratings did overlap across subjective experience categories.  

For example, Remember justifications that had achieved the Lowest confidence ratings (M = 

58.28) had been assigned similar confidence ratings to both Medium confidence Know items (M = 

56.40) and High confidence Guess items (M = 57.66).  This is interesting in itself, as whilst these 

justifications were rated as reflecting the same levels of confidence in recognition in Experiment 1, 

they had originally justified different subjective experience responses in Gardiner et al.’s (1997, 

1998) experiment.   

3.1.3 Procedure 

The procedure for this experiment closely followed that of Experiment 1 though instead of 

making confidence ratings, here participants were presented with the cue word and justification 

                                                 

4 Based on the median. 
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statement and asked to classify that item as Remember, Know, Familiar, or Guess.  Initial 

instructions regarding how the justifications statements were obtained matched those given for 

Experiment 1.  Participants were instructed that their task was to make a judgment about the 

person’s recognition decision by classifying their statement as Remember, Know, Familiar, or 

Guess.  Full definitions of the categories were provided (see Table 1) and it was emphasised that 

participants should ensure that they fully understand the definitions before continuing as the 

definitions would not be shown again.  It was suggested that participants could write down the 

definitions to refer to later.  Participants were also told that they may only select one category for 

each statement but that they should try to use all the categories at least once, and to read all the 

items carefully as some of the justifications would be easier to categorise than others.  Participants 

then entered their demographic information before being shown the first item.  For each item, 

participants were shown the cue word and justification statement accompanied by the question 

“Which recognition category?” and the options Remember, Know, Familiar, and Guess; response 

options were always presented in this order.  Participants made their decisions by selecting the 

appropriate radio button.  After all 24 items participants were debriefed as in Experiment 1. 

3.2 Results and Discussion 

This experiment examined whether participants were able to reliably match justification 

statements to their original category of subjective experience and whether categorisation would 

differ depending on the confidence level assigned to the statement by participants in Experiment 1.  

Analysis took the form of items-analysis with item type (REMEMBER, KNOW, FAMILIAR, 

GUESS) and confidence level (High, Medium, Low) as between-items factors and the subjective 

experience response of the participant (R, K, F, G) as a within-items factor.  For clarity, within the 

Results section only, when CAPITALISED the terms REMEMBER, KNOW, FAMILIAR, 
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GUESS refer to the original subjective experience of the item.  When only the initial is provided 

(R, K, F, G) this refers to the subjective experience response of the participant in the current task, 

i.e., what category of subjective experience they assigned the item to.  

The proportion of items within an item type and a particular level of confidence that were 

assigned to each of the subjective experience response categories were calculated across 

participants, e.g., the proportion of High confidence REMEMBER items that were assigned to R 

by participants.  Firstly a 4(item type) x 3(confidence level) x 4(subjective experience response)  

ANOVA was performed to examine interactions between our between-items variables and our 

within-subjects responses5.  Separate ANOVAs and further comparisons were performed to 

                                                 

5 In this analysis, proportions of subjective experience responses (R, K, F, and G) summed 

to 1 within each confidence level and therefore between-items factors of confidence level and item 

type could not be calculated.  Although these proportions are not independent, we employed mixed 

ANOVAs in our initial examination of data patterns because we were interested in the interactions 

between our between-items variables and our within-subjects variable; we were not interested in 

main effects of item type or confidence.  This method follows the statistical approach used by 

other studies including four subjective experience response categories (Conway et al., 1997; 

Herbert & Burt, 2001, 2003, 2004).  Furthermore, this approach is analogous to a Chi Square Test 

of Independence and is subject to the same constraints.  We do not believe that the variation in 

patterns of responses that we observed across levels of our two between-items conditions is a 

result of the dependent nature of the response categories.  From our patterns of data it seems 

unlikely that any other statistical approach would result in very different conclusions. 
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examine patterns within the different levels of confidence and item types.  Greenhouse-Geisser 

values are reported when ANOVA did not meet assumptions of sphericity.  

The 4(item type) x 3(confidence level) x 4(subjective experience response) ANOVA 

demonstrated a significant main effect of subjective experience response, F(2.03,73.12) = 9.11, p 

< .001, and  significant two-way interactions between item type and subjective experience 

response, F(6.09,73.12) = 41.12, p < .001, and confidence level and subjective experience 

response, F(4.06,73.12) = 14.13, p < .001.  These were qualified by a significant three-way 

interaction between item type, confidence level, and subjective experience response, 

F(12.19,73.12) = 5.55, p < .001.   

The means for the significant interaction between item type and subjective experience 

response are shown in Figure 1.  When confidence level is not considered, the majority of 

REMEMBER and FAMILIAR items were appropriately allocated to their item type.  Conversely, 

for KNOW items nearly as many were assigned to F as to K, and for GUESS items a large 

proportion were assigned to F instead of G. 

[Insert Figure 1 about here] 

The significant three-way interaction is explored in the following sections.  Firstly, within 

each item type a 3(confidence level) x 4(subjective experience response) ANOVA was performed.  

If there was a significant interaction of confidence and subjective experience response for that item 

type then separate 3(confidence level) ANOVAs were conducted that examined use of each of the 

four subjective experience responses across confidence levels.  Results of these analyses are 

reported in the next four sections. 
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3.2.1 Assignment of High, Medium, and Low confidence REMEMBER items to R, K, F, and G  

How confidence level interacted with subjective experience response for REMEMBER 

items is shown in Figure 2a.  For statements originally justifying a REMEMBER recognition 

decision in Gardiner et al.’s (1998) experiment, irrespective of it receiving a High, Medium, or 

Low confidence rating by participants in Experiment 1, the majority of REMEMBER items were 

appropriately assigned to R.  A 3(confidence level) x 4(subjective experience response) ANOVA 

demonstrated a significant main effect of subjective experience response, F(3,27) = 209.50, p < 

.001, and a significant interaction between confidence level and subjective experience response, 

F(3.75,16.86) = 3.64, p = .028.   

[Insert Figure 2 about here] 

ANOVAs comparing use of each subjective experience response category across 

confidence levels demonstrated that only for F and G responses was a significant main effect of 

confidence level found: F: F(2,9) = 9.69, p = .006, G: F(2,9) = 6.36, p = .019.  The likelihood of 

an item being assigned to F or G decreased as confidence level increased.  A greater proportion of 

REMEMBER items were assigned to F if they were Medium confidence compared to High 

confidence, t(6) = 3.96, p = .007, and Low compared to Medium levels of confidence approached 

significance, t(6) = 2.21, p = .069.  A greater proportion of REMEMBER items were assigned to G 

if they were Low confidence compared to Medium confidence, t(6) = 2.44, p = .05.  

In sum, the majority of REMEMBER items were consistently categorised as R, regardless 

of the confidence associated with the justification.  In addition, the proportion of REMEMBER 

items that were assigned inappropriately to K did not differ with confidence, only the proportion of 

REMEMBER items inappropriately assigned to F and G differed depending on the confidence 

level associated with the justification.  
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The suggestion that Remember items would be appropriately classified as Remember 

regardless of the confidence level of the justification was supported, as at all levels of confidence 

the majority of items were assigned to R.  We suggest that this is due to the nature of justifications 

made in support of recognition responses based on recollection.  As Gardiner et al. (1998) 

reported, Remember justifications typically included details such as intra- and extra-list 

associations, item-related information, and self-reference.  These rich, evocative, details – which 

Gardiner et al. reported that participants were able to bring to mind with ease, are suggested as 

being critically important for identifying these items as Remember.  In examining the justifications 

employed in this experiment (shown in the Supplementary Materials), even the Remember items 

that had been given the lowest confidence ratings by participants in Experiment 1 included many 

such associations and details.  For example, the lowest confidence Remember item involved intra-

list association: Ape “When it came up I remember thinking that there were lots of words with 

three letters”. 

3.2.2 Assignment of High, Medium, and Low confidence KNOW items to R, K, F, and G  

In contrast to the results for REMEMBER items shown in Figure 2a, the patterns for 

assignment of KNOW items to subjective experience categories demonstrate that categorisation of 

KNOW items was strongly influenced by confidence level, see Figure 2b.  A 3(confidence level) x 

4(subjective experience response) ANOVA demonstrated a significant main effect of subjective 

experience response, F(3,27) = 6.79, p = .001; and a significant interaction between confidence 

level and subjective experience response, F(6,27) = 10.30, p < .001.   

For KNOW items, ANOVAs comparing subjective experience responses across confidence 

levels demonstrated that a significant main effect of confidence level was evident for K: F(2,9) = 

19.55, p = .001, F: F(2,9) = 12.06, p = .003, and G: F(2,9) = 5.58, p = .027, responses, and R 
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responses approached a significant main effect of confidence, F(2,9) = 3.45, p = .077.  The 

likelihood of a KNOW item being assigned to K fell with confidence level.  A greater proportion 

of items were assigned to K if they were High confidence compared to Medium confidence, t(6) = 

3.39, p = .015, and if they were Medium confidence compared to Low confidence, t(6) = 3.82, p = 

.009.  This pattern was reversed for the likelihood of a KNOW item being assigned to F as a 

greater proportion of Medium confidence items were assigned to F than were High confidence, 

t(6) = 7.00, p < .001.  The likelihood of a KNOW item being assigned to R was greater for 

Medium confidence KNOW items than for Low confidence KNOW items, t(6) = 3.10, p = .02.  

No other comparisons were significant. 

In sum, for KNOW items confidence influenced how participants assigned items to 

categories of subjective experience.  As confidence level increased, the proportion of KNOW 

items assigned to K increased, as did the proportion assigned to R.  In addition, the proportion of 

KNOW items assigned to F and G fell as confidence level increased. 

3.2.3 Assignment of High, Medium, and Low confidence FAMILIAR items to R, K, F, and G  

The pattern of categorisation of FAMILIAR items (Figure 2c) parallels that for 

REMEMBER items (Figure 2a); between .50 and .60 of statements originally justifying a 

FAMILIAR recognition decision were appropriately assigned to the F category of subjective 

experience irrespective of whether they were of High, Medium, or Low confidence. 

For FAMILIAR items the 3(confidence level) x 4(subjective experience response) 

ANOVA demonstrated a significant main effect of subjective experience, F(3,27) = 29.22, p < 

.001, but no interaction, F(6,27) = 1.09, p = .40.  Collapsed across confidence level, a greater 

proportion of FAMILIAR items were assigned to F than to any other category of subjective 

experience, all p < .001.  No other comparisons were significant. 
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The differential results obtained for the newly separated KNOW and FAMILIAR items by 

splitting Gardiner et al.’s (1998) participants’ Know items based on expert ratings provide support 

that these two categories of subjective experience can be considered independent.  Assignment of 

KNOW items to subjective experience categories differed depending on the confidence level 

associated with the item whereas FAMILIAR items were consistently appropriately categorised as 

F.  This is in line with the findings of McCabe and Geraci (2009), Rotello et al. (2005), and Geraci 

et al. (2009), which demonstrated that the wording of RK definitions influenced participants’ use 

of the categories.  Geraci et al. found different patterns of responding when confidence was or was 

not emphasised in Know definitions.  Though Geraci et al. did not argue for two separate states of 

Knowing and Familiarity, their results did show that different patterns of subjective experience 

response were obtained when the definition of Knowing was altered.  Considered alongside the 

present findings, the confidence level associated with Know has been found to influence patterns 

of responding both when participants are assessing their own memory experiences and when 

judging the memory experiences of others’.  

The items used in this experiment were those that had received the Highest, Medium, and 

Lowest confidence ratings for their subjective experience category in Experiment 1.  However, 

examination of the items (see the Supplementary Materials) highlighted differences between the 

types of reasons involved in justifications given High, Medium, and Low confidence ratings.  High 

confidence KNOW items reflected certainty of recognition, e.g., Bluebell “I am sure about that 

one, there were a couple of words which were similar and were part of the category flower”; 

whereas Medium and Low confidence KNOW items mentioned absence of recollection, e.g., Ring 

“I think I remember seeing it, but there was no link or image.  I can’t remember feeling anything”; 

and one Low confidence item mentioned familiarity.  Some FAMILIAR items at each level of 
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confidence mentioned familiarity (though not all items did), however only High and Low 

confidence FAMILIAR items mentioned absence of recollection, and only Medium and Low items 

mentioned uncertainty, e.g., Harbour “It was familiar, but I was confused.  I knew it was there but 

could not be sure”.  As systematic differences across confidence levels were not evident to a 

greater extent for KNOW items than for FAMILIAR items the content of the items cannot directly 

explain why confidence influenced classification of KNOW items but not FAMILIAR items. 

3.2.4 Assignment of High, Medium, and Low confidence GUESS items to R, K, F, and G  

As is shown in Figure 2d, how GUESS items were assigned to subjective experience 

category again differed according to confidence level.  A 3(confidence level) x 4(subjective 

experience response) ANOVA on GUESS items demonstrated a significant main effect of 

subjective experience response, F(1.38,12.42) = 20.30, p < .001, and a significant interaction 

between confidence level and subjective experience response, F(1.38,12.42) = 12.45, p = .001.   

ANOVAs comparing subjective experience response categories across confidence levels 

demonstrated that a significant main effect of confidence level was evident for R, F(2,9) = 9.89, p 

= .005, F, F(2,9) = 8.83, p = .008, and G, F(2,9) = 16.69, p = .001, subjective experience 

responses; and K responses approached significance, F(2,9) = 3.26, p = .086.  The patterns in 

Figure 2d show that the likelihood of a GUESS item being assigned to G increased as confidence 

level fell.  However, only the difference between proportion assigned to Low and Medium 

confidence levels was significant, with a greater proportion of GUESS items being assigned to G if 

they were Low confidence compared to Medium confidence, t(6) = 2.97, p = .025.  This pattern 

was reversed for the likelihood of a GUESS item being inappropriately assigned to F.  A greater 

proportion of Medium confidence GUESS items were assigned to F than were Low confidence 

GUESS items, t(6) = 3.09, p = .021.  In addition, the likelihood of a GUESS item being 
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inappropriately assigned to R was higher if it was High confidence as opposed to Medium 

confidence, t(6) = 2.79, p = .032.  No other comparisons were significant. 

In sum, as with KNOW items, for GUESS items the confidence associated with the items 

strongly influenced how participants assigned these items to categories of subjective experience.  

As confidence level fell, the proportion of GUESS items assigned to F decreased and the 

proportion assigned to G increased.  Examination of the GUESS items used in this experiment 

revealed that whereas Low confidence justifications were typically very short and explicitly 

discussed guessing, uncertainty, or judgmental strategies, e.g., Father “I kept saying ‘no’ so I just 

guessed it was there because you said that 50% of the words were there”; Medium and High 

confidence justifications also often mentioned confusion over the certainty or familiarity of a 

word, e.g., Flea “I am almost certain that it was there. But not entirely”.  It is suggested that these 

differences led participants in Experiment 1 to give these items different confidence ratings and 

participants in Experiment 2 to categorise a large proportion of High and Medium confidence 

GUESS items inappropriately as F.  That some Guess responses reflect strategic decisions based 

on appropriate response rates while other guesses are based on lower levels of familiarity, or 

confusion of familiarity (Gardiner et al., 1998), appears to have led participants to categorise 

GUESS items inconsistently in the current experiment. 

This experiment explored individual’s understanding of the relationships between how one 

justifies a memory and the confidence associated with that justification.  For REMEMBER or 

FAMILIAR items, irrespective of these items receiving a High, Medium, or Low confidence rating 

by participants in Experiment 1, the majority of these items were appropriately assigned to R or F 

categories respectively.  Conversely, the confidence levels assigned by participants in Experiment 

1 strongly influenced how KNOW and GUESS items were assigned to categories of subjective 
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experience.  KNOW items appropriately assigned to K increased as confidence level increased 

and, conversely, GUESS items appropriately assigned to G increased as confidence level fell. 

One explanation for the finding that classification of KNOW and GUESS items differed 

depending on confidence level whereas REMEMBER and FAMILIAR items were less sensitive to 

manipulated confidence is that REMEMBER and FAMILIAR justifications more directly describe 

the processes underlying their recognition decisions – recollection and familiarity, and this was 

evident to participants when they were categorising the statements.  Although this could be taken 

as inferring that separate KNOW and GUESS categories of subjective experience do not 

accurately assess the processes underlying recognition, an alternative suggestion is that K 

responses should be conceptualised as subjective experiences reflecting high confidence without 

recollection, and G responses should be conceptualised as low-confidence familiarity-based 

responses.  As demonstrated by Geraci et al. (2009), different patterns of responding are observed 

if confidence is emphasised in how Knowing is defined.  Additionally, as discussed above, some 

GUESS items demonstrate confusion concerning the certainty or the source of familiarity of a 

previously seen word.  If Know and Guess experiences are related to a participant’s confidence in 

their evaluation of what is in memory then it follows that these responses would be influenced to a 

greater extent by confidence level when it is manipulated experimentally.  

Overall, these findings demonstrate that when understanding the memory experiences of 

others, participants’ judgments regarding subjective experience were influenced by confidence, 

and this influence was greater for Know and Guess categories of subjective experience.  This 

novel method of using participants’ justification statements as stimuli and exploring the 

relationship between subjective experience and confidence in a ‘third-person’ approach has added 

to the experimental ‘first-person’ recognition findings of Rotello et al. (2005), McCabe and Geraci 
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(2009), and Geraci et al. (2009), supporting the assertion that subjective experience judgments are 

influenced by manipulations of confidence.  To further link this novel methodology to the prior 

experimental findings the confidence associated with each justification statement was manipulated 

more overtly in Experiment 3. 

4 Experiment 3 

The aim of this experiment was to further explore the relationship between people’s 

understanding of subjective experience and confidence by providing participants with both a 

justification statement and a confidence value.  However, in this experiment, confidence was 

manipulated systematically in order to assess whether it influenced the subjective experience 

category the item was assigned to.  Prototypical Remember, Know, Familiar, and Guess 

justification statements were selected from around each category’s mean confidence justification 

and were presented to participants accompanied by a confidence value that was either appropriate 

(to that subjective experience category) or inappropriate (from the confidence values of a different 

subjective experience category).  As in Experiment 2, the task for participants was to assign items 

to Remember, Know, Familiar, and Guess categories of subjective experience.  

The focus of this experiment was whether participants based their categorisation decisions 

on both the justification and the confidence value.  In Experiment 2, the confidence associated 

with a justification statement could not be manipulated while the justification statement itself was 

held constant; however, this could be done in Experiment 3 – here the statement remained constant 

while the confidence associated with it differed.  If confidence does not influence interpretations 

of subjective experience, this would result in uniform patterns within item type.  On the other 

hand, high or low confidence values associated with a justification may lead participants to 

interpret that statement as reflecting a different subjective experience from that which it was 
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originally justifying.  This pattern of results would suggest that confidence plays an important role 

in how people understand and interpret the phenomenology of memory. 

In line with the findings of Experiment 2, it was hypothesised that classification of Know 

and Guess justifications would be more heavily influenced by the confidence level accompanying 

them than would Remember and Familiar justifications. 

4.1 Method 

4.1.1 Participants  

Data were collected using an online questionnaire active from October 2009 to February 

2010.  Advertisement was undertaken in the same manner as in Experiments 1 and 2.  Full data 

sets from 258 participants were obtained (164 female, 92 male, 2 no response; mean age = 31.04, 

SD = 17.17, range = 16 to 79).  

4.1.2 Materials and Design 

The cue words and justification statements used as stimuli were a selection from those 

published by Gardiner et al. (1998).  Using the confidence ratings obtained from participants in 

Experiment 1, within each subjective experience category (Remember, Know, Familiar, and 

Guess) eight statements from around the mean confidence value were selected as prototypical 

items for each category (shown in the Supplementary Materials).  

As justifications were to be paired with confidence values, eight confidence values were 

selected around the mean for each subjective experience category.  As shown in Table 3, the 
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ranges of values for each category were non-overlapping and the mean of the selected values 

matched the original mean confidence as closely as possible6.  

A Latin-square design was used to pair items to confidence values.  Within each of the four 

categories of subjective experience, two justifications were paired with plausible confidence 

values and two justifications were paired with confidence values derived from the confidence 

ranges for each of the other original subjective experience categories.  For example, of the eight 

Remember justifications two were paired with Very High confidence values, two were paired with 

High confidence values, two with Medium confidence values, and two with Low confidence 

values.  This pairing was then repeated for Know, Familiar, and Guess justifications.  Using this 

design, each participant saw 32 items.  Four versions of the pairings were created.  Careful 

matching ensured that each confidence value served as a plausible confidence once, for example a 

Very High confidence of 85 matched to a Remember justification, but on the other versions of the 

questionnaire that confidence value of 85 was paired with a either a Know, Familiar, or Guess 

justification.  Each confidence value was used only once within each version of the questionnaire.  

Participants were randomly assigned to a version on accessing the questionnaire and for each 

version items were presented in random order. 

[Insert Table 3 about here] 

                                                 

6 Means shown in Table 2 do not exactly match those discussed in Experiment 1 as 

selection of items for this experiment was performed prior to final analysis of Experiment 1.  

Differences in means varies from 0.30% to 1.30%. 
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4.1.3 Procedure 

The procedure for this experiment closely followed that of Experiment 2 though here 

participants were presented with both a justification statement and a confidence value on which to 

base their classification of the item.  Initial information regarding how the justification statements 

were collected from previous participants matched that in Experiment 2.  Current participants were 

instructed that they would be shown justification statements and confidence ratings made by 

participants in a memory test and that their task was to make a judgment about the person’s 

recognition decision by classifying it as Remember, Know, Familiar, or Guess.  Full definitions of 

the categories were provided (see Table 1) and further instructions matched those in Experiment 2 

except participants were also reminded to pay attention to both the justification and the confidence 

rating for each item.  For each item, participants were shown the cue word, justification statement, 

and confidence rating, accompanied by the question “Which recognition category?” and the 

options Remember, Know, Familiar, and Guess.  They made their decisions by selecting the 

appropriate radio button.  After seeing all 32 items participants were debriefed as in Experiment 2.  

4.2 Results and Discussion 

Experiment 3 examined whether participants were able to reliably match items to their 

original category of subjective experience when provided with a confidence value alongside the 

justification.  Analysis again took the form of items-analysis with the item type (REMEMBER, 

KNOW, FAMILIAR, GUESS) and the manipulated confidence level of the item (Very High, 

High, Medium, Low) as between-items factors and the response of the participant – the category 

of subjective experience they assigned the item to (R, K, F, or G), as a within-items factor.  The 

dependent variable was the proportion of items within an item type and a particular level of 

confidence that were assigned to each of the subjective experience response categories.  



JUDGING SUBJECTIVE EXPERIENCE IN ANOTHER’S MEMORY REPORT  34 

 

The 4(item type) x 4(manipulated confidence level) x 4(subjective experience response) 

ANOVA demonstrated a significant main effect of subjective experience response, F(2.02,226.42) 

= 35.22, p < .001, and a significant interaction between item type and subjective experience 

response, F(6.09,226.42) = 102.45, p < .001; this interaction is discussed in more detail below.  

The interaction between manipulated confidence level and subjective experience response was not 

significant and neither was the three-way interaction between item type, manipulated confidence 

level, and subjective experience response, both Fs < 1.  This non-significant three-way interaction 

is shown in Figure 3.  

 [Insert Figure 3 about here] 

Figure 3 shows that patterns of responding were stable across confidence level in this 

experiment.  The confidence value that was provided alongside the justification statement did not 

influence how participants assigned the item to a category of subjective experience; participants 

primarily based their assignment of the item to R, K, F, or G on the experiential state reported in 

the justification. 

The two-way interaction between item type and subjective experience response was 

significant however; see Figure 4.  The patterns shown in this figure are very similar to those 

shown for this interaction in Experiment 2 (shown in Figure 1).  When confidence level is not 

considered, the majority of REMEMBER and FAMILIAR items were appropriately allocated to 

their original subjective experience category.  For KNOW items nearly as many were assigned to 

F as to K, and for GUESS items nearly as many were assigned to F as to G.However, overall the 

proportion of items categorised as R, K, F, or G were highest when the item was originally a 

REMEMBER, KNOW, FAMILIAR, or GUESS item respectively, i.e., of the items assigned to 

each response option the majority come from the appropriate original subjective experience 
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category.  Whilst some KNOW and GUESS items were allocated to F instead of to their 

appropriate category, the largest proportion of items that were assigned to K and G were KNOW 

and GUESS items respectively.  

[Insert Figure 4 about here] 

Examination of the Know items used in this experiment revealed that they typically 

referred to lack of recollection or uncertainty about recognition; for example, Tangerine “I 

recognised it as a word from yesterday, but I cannot really remember what I thought, I could not 

remember seeing it on the screen but I was sure it was there yesterday”.  None of the Know items 

included the word ‘familiarity’ so it was not the use of this word that led to Know items being 

assigned to Familiar.  Instead it is suggested that the uncertainty evident in some of the Know 

items (see Tangerine above) is what led participants to categorise some items as Familiar instead 

of Know.  This could suggest that the separation of the traditional Know category into separate 

Know and Familiar categories could require more refinement of definitions; however, evidence 

from previous research that has separated these categories (e.g., Brewer & Sampaio, 2006; 

Conway et al., 1997; Dewhurst et al., 2009; Herbert & Burt, 2001, 2003, 2004; Kihlstrom et al., 

1996) suggests that many aspects of this split are reliable.  We return to this issue in the General 

Discussion.   

All Guess items used in this experiment referred to uncertainty about recognition; for 

example, Harbour “I lived by the sea all my life, so I was not sure whether I have encountered 

that word here or whether it is to do with home”.  Only one Guess item included the word 

‘familiar’.  Furthermore, while Gardiner et al. (1998) demonstrated that Guess justifications can 

reflect inferences or judgmental strategies, only one item in the current experiment contained an 

inference concerning the study list: Harp “It seemed that there were quite a few musical 
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instruments, so I took a guess that it came up”.  Instead of judgmental strategies and inferences, it 

is suggested that the uncertainty about why an item felt familiar inherent in the Guess items in this 

experiment is what led many of these items to be categorised as Familiar. 

In sum, in this experiment participants were provided with a confidence value alongside 

the justification statement that they were to assign to a category of subjective experience.  The 

confidence values did not influence participants’ assignment of items; there was no interaction 

between item type, manipulated confidence level, and subjective experience response, and no 

interaction between manipulated confidence level and subjective experience response.  

Participants focused their categorisation on the experiential phenomenology in the statements and 

the majority of classifications were appropriate.  Furthermore, the different patterns of 

categorisation of Know and Familiar items demonstrate that there is something within these 

justification statements that enables people to categorise them differently; this issue is returned to 

in Section 5.2.   

5 General discussion 

We examined two central issues in the RK literature in these experiments using the novel 

methodology of asking participants to make judgments about the subjective experiences in others’ 

memory reports.  Results speak to both the relationship between subjective experience and 

confidence, and how separated Know and Familiar states of awareness map onto the underlying 

memory processes of recollection and familiarity.   

5.1 Subjective experience and confidence 

Experiment 1 demonstrated that mean confidence assigned to statements originally made to 

justify Remember, Know, Familiar and Guess responses differed significantly.  Remember items 

were assigned higher confidence ratings than Know items, Know were higher than Familiar, 
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Familiar higher than Guess.  Thus people appear to understand the relationship between subjective 

experience and confidence from others’ memory experiences in the same way as is observed in 

experimental paradigms (Gardiner & Java, 1990; Dewhurst et al., 2009; Rajaram, 1993; Rajaram 

et al., 2002; Rotello & Zeng, 2008; Tulving, 1985; and Yonelinas, 2001).  Extending this, 

Experiment 2 demonstrated that when the confidence associated with an item is manipulated 

intrinsically to the justification (High, Medium, and Low confidence statements selected as 

stimuli) this influenced how items were assigned to categories.  Remember and Familiar items 

were little influenced by associated confidence level, whereas Know and Guess items were often 

categorised according to confidence.  This suggests that the qualitative nature of Remember and 

Familiar justification statements are not sensitive to manipulations of confidence while Know and 

Guess are.  

However, when an explicit confidence rating was provided alongside a justification 

statement in Experiment 3 it had no influence on the categorisation of items.  At all levels of 

confidence, Remember and Familiar items were again consistently assigned to Remember and 

Familiar, while whatever confidence value was presented alongside Know and Guess justification 

statements a large proportion of items were assigned to Familiar, paralleling the results obtained 

for Medium confidence items in Experiment 2.   

Considered together, when confidence is manipulated as an internal attribute (Experiment 

2) it influences how the item is assigned to subjective experience category, especially for Know 

and Guess items.  However, when confidence is manipulated as a linked but external feature 

(Experiment 3) it does not influence how items are assigned.  This is taken as support for the view 

that confidence derives from subjective experience as proposed by Tulving (1985) and Gardiner 

“…it is surely the subjective state of awareness that gives rise to confidence in memory, not 
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confidence that gives rise to the state of awareness” (Gardiner, 2001, p. 1356).  When both a 

statement and a confidence value were provided, categorisation appeared to be largely based on 

the justification report rather than the confidence value.  It is suggested that this occurred because 

participants used their natural understanding of memory experiences to determine that subjective 

experience is of more importance than confidence. 

Given the current findings, it seems difficult to suggest that confidence is merely the 

driving force behind judgments of subjective experience (cf. Dunn, 2008).  Even when people are 

faced with categorising recognition decisions on the basis of third-party information, they are more 

likely to use qualitative information about the retrieval than the easily-interpreted confidence 

value.  Instead, we suggest that people habitually use the experiential state, and information 

received from that, to derive confidence.  Certainly in this task, when we asked people about the 

nature of others’ recognition memory, they used statements about thoughts and feelings to produce 

categorisations of experience that are in keeping with actual first-person experiences.   

In terms of single- and dual-process models of memory, these data are interpreted as being 

inconsistent with single-process models that posit that subjective experience and confidence are 

equivalent (e.g., Dunn, 2004).  Regarding the current data, it is suggested that if recognition 

memory processes were best understood in terms of confidence (and thus by a single underlying 

process) then the effect of confidence on assignment of items to response categories should have 

been more comparable across categories of subjective experience.  Contrary to this prediction, 

when confidence manipulations influenced categorisation of items to subjective experience 

categories in Experiment 2, the influence of confidence differed across item types.  However, our 

data do not provide a definitive answer regarding the relationship between confidence and 
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subjective experience and we acknowledge that advocates of single-process viewpoints may draw 

different interpretations from our data.   

One limitation of the current experimental approach is that the task we asked participants 

to perform was essentially one of pattern classification: we selected the stimuli; we showed 

participants our definitions of R, K, F, and G; and participants assigned the stimuli to those 

categories; i.e., there is some circularity in our design.  One might suggest that the instruction to 

categorise statements according to our definitions was communicated to participants in such a 

manner that recovering the results we found was certain.  This concern motivated our 

manipulation of confidence in Experiments 2 and 3, where it is not clear that our design would 

have led to shifts in classification according to confidence, since we were careful not to bias 

participants’ judgments by including any mention of confidence in definitions of R, K, F, and G 

(see Table 1).  As intrinsic confidence of items (assessed in Experiment 1) interfered with 

assignment of items to their original category of subjective experience (Experiment 2), we trust 

that our categories of subjective experience reflect natural conceptualisations of the relationship 

between phenomenological experiences and confidence in memory that people understand because 

of their first-person metacognitive experiences.  However, this idea needs further support, and we 

plan to pursue investigation into natural conceptualisations of self and others’ states of memory 

awareness in the future.         

5.2 The split of Know into Know and Familiar 

Our results demonstrate that Know and Familiar can be reliably differentiated by people 

both in terms of the confidence associated with the justification (Experiment 1) and, more 

importantly, in terms of some inherent differences in the justification statements, which lead to 

different patterns of categorisation (Experiments 2 and 3); although again we must note the 
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possibility of circularity here.  That Know and Familiar are associated with different levels of 

confidence extends previous findings from recognition experiments to understandings of how 

people interpret others’ memory experiences (Brewer & Sampaio, 2006; Dewhurst et al., 2009; 

and Kihlstrom et al., 1996).  However, the confidence associated with Know judgments influenced 

how they were categorised.  In Experiment 2, a large proportion of Know items were assigned to 

Familiar if they were Medium or Low confidence items and in Experiment 3, medium-confidence 

Know items paired with any level of confidence were equally likely to be assigned to Familiar as 

to Know.  As discussed in Section 3.2.4, it is suggested that this categorisation stems from the 

high-confidence-without-recollection conceived as the basis of Know subjective experiences.   

If Know and Guess experiences are related to confidence in one’s evaluation of what is in 

memory then it follows that these responses would be influenced to a greater extent by confidence 

level when confidence is manipulated experimentally.  The current patterns of data support the 

idea that Know and Familiar subjective experiences are dissociable and validates the use of the 

four separate categories of subjective experience in episodic memory paradigms.  In sum, whereas 

the subjective experience of Familiarity appears to reflect the process of familiarity, the subjective 

state of Knowing appears to reflect high-confidence-without-recollection. 

The findings of the current experiments concur with Gardiner et al.’s conclusion: “The 

contents of any particular mental experience are idiosyncratic.  But the states of awareness are 

lawful” (Gardiner et al., 1998, p. 10).  The novel finding of these experiments is that individuals’ 

understanding of others’ memory experiences is also lawful.   
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