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Abstract 

In our prior research, average recognition memory response bias tended to be conservative when 

stimuli were paintings, whereas bias for common English words tended to be liberal or neutral. 

Efforts to understand the mechanism(s) underlying this materials-based bias effect (MBBE) have 

yielded new questions but no definitive answers. Here we report a set of studies exploring the 

possibility that participants respond more conservatively to paintings because they expect the 

novel, visually rich paintings to evoke a strong, detailed memory experience at test, whereas the 

more familiar, visually similar words are not expected to produce this kind of vivid recollection 

as often. In three studies using variations of the remember/know procedure, we found that 

correctly recognized paintings were more often reported as “remembered” than were recognized 

words. There were also parallel materials-based differences in the reported bases for “new” 

responses. But we did not observe the expected relationships between response bias and these 

subjective reports. We discuss the implications of these results for accounts of the MBBE, and 

the more general issue of the role of stimulus materials in recognition memory response bias. 

 

Keywords:  Recognition memory, remember/know judgments, response bias 

 

Public significance statement:  Participants’ recognition memory decisions—and the bases 

upon which they reported making these decisions—were markedly different for paintings and 

words. Understanding how memory and memory-related decisions are affected by the nature of 

the materials is important for the development of general theories of how memory works.
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Subjective Experiences of Recognizing and Not Recognizing Paintings and Words 

The remarkable capacity of human memory for pictures has long been of interest to 

psychology researchers (Kobayashi, 1986; Nickerson, 1965; Paivio & Csapo, 1973; Shepard, 

1967). Much of the memory literature consists of studies using words and other verbal (or 

verbal-like, e.g., pseudowords) materials, and the similarities and differences in memory between 

these and other stimuli are important to understanding the limitations of our theories. With 

respect to words and pictures, much work has focused on the differences in memory accuracy for 

the two stimulus types: Pictures tend to be better remembered than words, a pattern often 

referred to as the “picture superiority effect” or PSE.  

The mechanism(s) underlying PSEs remain debated (Ensor, Bancroft, et al., 2019; Ensor, 

Surprenant, et al., 2019). It is also unclear to what extent PSEs reflect quantitative differences in 

underlying processes versus more qualitative differences in which kinds of processing are 

engaged for different materials. Further, it is possible for differences in memory performance to 

arise from factors other than memory per se, such as decision-making. The contribution of 

stimulus/materials type to these aspects of task performance is even less well understood. For the 

purpose of developing theories that can account for how memory-related decisions are made in 

the real world in all its multimodal complexity, studying memory with verbal materials alone is 

unlikely to be sufficient. Understanding how, why, and under what conditions memory, 

metamemory, and related decision-making processes differ across materials such as words and 

pictures is an essential piece of the puzzle.  

Here we will discuss a set of materials-based differences in recognition memory and 

some of our efforts to understand the underlying mechanism(s). This line of inquiry originated 

with an unexpected finding by Lindsay and Kantner (2011) that recognition memory response 
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bias was consistently conservative when stimuli were images of paintings. By contrast, bias for 

words tested under the same conditions tended to be neutral (when words were the only stimulus 

type) or liberal (when words were intermixed with paintings at study and test, i.e., when 

materials were manipulated within-subjects). We refer to this pattern of findings as the materials-

based bias effect (MBBE).  

Several of the themes woven throughout Bill Hockley’s work are relevant to and have 

influenced our thinking about the MBBE project. Much of his work has taken up Newell's (1973) 

still-relevant caution against playing twenty questions with nature, emphasizing the limitations of 

a narrow focus on understanding laboratory effects at the expense of identifying core principles 

of memory and cognition (see also van Rooij & Baggio, 2021). We have no doubt sometimes 

fallen into this trap in our efforts with the MBBE. But Hockley and colleagues have also 

successfully leveraged the exploration of various “effects” toward the more central goals of 

better understanding memory and urging researchers to develop questions more likely to help us 

get there (e.g., Aßfalg et al., 2017; Jamieson et al., 2016; Neath et al., 2021; Vokey & Hockley, 

2012). For example, he and coauthors have reported evidence that stimulus-based mirror effects 

(Neath et al., 2021) and PSEs (Ensor, Bancroft, et al., 2019; Hockley & Bancroft, 2011) are 

better thought of as patterns that arise from multiple interacting phenomena than as distinct 

“effects” in need of a single explanation. We see this as an admirable model, and think the 

natural scientific instinct to ask “what’s going on here?” when an unexpected effect arises—

which motivated much of the work presented in this paper—can serve as a jumping-off point for 

thinking more deeply about how memory works and understanding the limitations of existing 

theories. We try to keep these principles in mind in our discussion of the MBBE. 
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The general procedure in all of the MBBE experiments was a standard old/new, study/test 

recognition memory paradigm. Participants studied 50-100 randomly ordered items one at a time 

and then completed a recognition test comprising all studied items and an equal number of new 

ones, the items being paintings, words, or equal numbers of both intermixed. The paintings and 

words in these experiments differed on a number of dimensions with potential relevance to 

memory and associated decision-making processes. Word stimuli were 4- to 8-letter English 

nouns of moderate-to-high frequency (e.g., spring, airport, deer) that the English-speaking 

undergraduate participants in our studies had encountered many times before. The paintings, by 

contrast, were selected for their novelty to the average undergraduate psychology student. The 

set comprises portraits and landscapes (and a few more abstract pieces) with a variety of styles 

and themes by various artists, some household names (e.g., van Gogh, Rembrandt) and others 

less well known (e.g., Gustave Caillebot, Winslow Homer). Extremely famous paintings (e.g., 

van Gogh’s Starry Night) were deliberately excluded.  

In addition to being novel to participants, the paintings were colourful, visually rich, and 

thematically complex, with many depicting scenes that cannot be easily labeled. The words, on 

the other hand, were presented in the same black font in the centre of a white background, so 

physical variation among these stimuli was limited. Conceptual variability among the words was 

fairly high, but they were all were nouns, most of which were concrete (although some could be 

used in multiple senses).  

The recognition memory response bias difference between paintings and words might be 

attributed to differences in pre-experimental familiarity, complexity, and/or distinctiveness 

(Hunt, 2006). We have conducted many studies in an effort to better understand the MBBE 

(Fallow & Lindsay, 2021; Lindsay et al., 2015), most focusing on one of these dimensions. For 
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example, we have explored the possibility that participants expect to remember the novel, vivid 

paintings in these studies better than the words and therefore hold the former to a higher 

standard, requiring more mnemonic evidence before they are willing to endorse them as “old.” 

This mechanism—akin to the distinctiveness heuristic (Schacter et al., 1999)—could produce 

conservative responding regardless of whether memory is in fact better for paintings than words.1  

 Support for this “subjective memorability” account of the MBBE has been mixed. After 

studying a series of words and paintings (just before starting the subsequent recognition test), 

participants (N = 221, across 4 studies) did, on average, report that they expected to recognize a 

higher percentage of the paintings than of the words (Lindsay et al., 2015). The usual MBBE was 

observed on the recognition test, with participants showing a more conservative response bias on 

average for paintings than words. But across four experiments, there was no significant 

correlation between these two tendencies. Larger differences in the extent to which participants 

expected to remember paintings better than words did not consistently correspond with more 

conservative responding to paintings than words, as one would expect were subjective 

memorability driving the MBBE. 

Despite this result, we did not entirely abandon the general idea underlying the subjective 

memorability hypothesis: that differing expectations about the memory experiences associated 

with paintings and words might contribute to response bias differences. The “differing 

expectations” aspect of this idea was consistently supported in the four experiments described 

above, and there are various reasons the design may not have been ideal for addressing the 

question of whether such differences underlie the MBBE. For example, there is evidence that 

 
1Recognition memory sensitivity (d′) generally tends to be better for paintings than words in our experiments, a 

picture superiority effect. But we still see the MBBE when this pattern is eliminated or reversed (Fallow & Lindsay, 

2021; Lindsay et al., 2015). 
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subjective memorability estimates obtained prior to a memory test can differ substantially from 

those obtained during the test (e.g., Guttentag & Carroll, 1998). It is possible subjective 

memorability as experienced throughout the recognition test is more relevant to understanding 

response bias differences than memorability estimates made retrospectively following the study 

phase. It is also possible that expectations regarding the quality of memory for different materials 

types contribute to response bias differences in ways that are not necessarily captured by asking 

about the quantity of different materials participants expect to remember. 

We speculated that participants may have differing expectations and/or experiences 

regarding the quality of memories of paintings versus words, and this leads them to adopt 

different criteria for the two materials. The paintings in these studies are colourful, evocative, 

visually complex images that participants have never seen before, whereas the words are 

familiar, neutral English nouns presented in plain black font. Perhaps participants expect the 

paintings will more often elicit rich, vivid memory experiences than the words. They may notice 

such experiences throughout the study phase (e.g., when a painting reminds them of a previously 

studied painting) and/or early in the test phase, and adopt a strategy of responding “old” to 

paintings only when this kind of striking recollection is evoked. Such a tendency could produce a 

more conservative bias for paintings, regardless of whether they are in fact better remembered 

than words.   

Here we report three experiments using versions of the remember/know procedure 

(Tulving, 1989) to explore possible materials-based differences in subjective memory 

experiences in the MBBE. In each study, subjects studied scans of paintings randomly 

intermixed with words and later completed a recognition memory test on which they reported on 

their phenomenological experience. We hypothesized that participants would, on average, report 
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remembering more frequently for paintings than for words. We also predicted that there would 

be a correlation between (a) the extent to which participants reported recollective experiences 

more often for paintings than words and (b) the corresponding difference in response bias.  

Method 

Participants 

This project was approved by the University of Victoria’s Human Research Ethics Board 

(protocol 08-06-391b). Participants in all three experiments were undergraduate students at the 

University of Victoria who completed the study for optional bonus credit in psychology courses 

in 2013 or 2014. There were 93 participants in Experiment 1a, 118 in Experiment 1b, and 47 in 

Experiment 2. Sample sizes were determined by practical constraints on data collection (i.e., they 

were not planned based on power analyses or other currently recommended practices). 

Demographic data were not collected, but participants were drawn from a pool comprised 

primarily of 18- to 25-year-olds who self-identified as female and Caucasian (~70-80% of the 

pool falls into each of these categories), and there were no demographic criteria for participation.  

Materials 

 The experiments were run on desktop PCs using E-Prime (Schneider et al., 2002a, 

2002b). Word stimuli were 195 four- to eight-letter English nouns of moderate to high frequency 

obtained from the MRC psycholinguistic database (bit.ly/mrc1981; Coltheart, 1981). There were 

204 images of paintings depicting various subjects and themes (see osf.io/ekduv). All paintings 

were from a larger collection assembled by Jeffrey P. Toth. Bitmap images ranged in size from 

130-500 pixels in width and 270-500 pixels in height and the E-Prime program was set to display 

images at up to 75% of the screen size (with exact display size depending on image dimensions).  

file:///C:/Users/slindsay/AppData/Local/Microsoft/Windows/INetCache/Content.Outlook/TR0DLMIW/bit.ly/mrc1981
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The study phase in all three experiments comprised 96 items (48 paintings & 48 words, 

randomly intermixed) bookended by three primacy and three recency buffers. The test list 

included all studied items and an additional 96 new/non-studied items (48 paintings & 48 

words). Both study and test lists were randomly generated for each participant, such that a given 

item’s status (studied or new) and position in the study and/or test list varied across participants2.  

Procedure 

Participants completed the experiment individually with an experimenter present. Study 

instructions were the same for all experiments and conditions. Participants were told they were 

about to view a series of paintings and words, and were instructed to study each item and try to 

remember it for a later memory test. They were told that words and paintings would be equally 

important on the test and asked to pay equal attention to the two types of materials. Study phase 

stimuli were presented one at a time in the centre of a white background, and appeared for 1 s 

each with a 900-ms inter-stimulus interval (ISI; this included a 500-ms black central fixation 

cross).  Following the study phase, there was a 5-min unrelated distractor task in which 

participants were asked to write down as many countries as they could.  

The test was similar across all experiments and conditions. Participants were told they 

would see a series of words and paintings, some studied in the previous phase and others not, and 

that they would be asked whether each item was old/studied or new/not studied. Old/new 

decisions were made by pressing “1” (studied) or “0” (not studied) on the keyboard, and 

participants responded at their own pace to each item. Where applicable, remember/know 

decisions were made using the number keys (1-4 depending on the condition; see below). At the 

 
2 As one reviewer noted, this approach to randomization means that individual items did not necessarily end up 

assigned to the “studied” and “new” condition equally often. At the experiment level, the majority (77%) of items 

were assigned to the “studied” condition for 40-60% of participants (range: 20%-80%). 
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end of the test phase, participants were asked a few additional questions about their experience 

(e.g., what percentage of test items they thought were studied/not studied, how well they thought 

they did). They were then fully debriefed regarding the purpose of the experiment.  

Remember/Know Procedure 

Experiments and conditions differed in whether participants were asked for an additional 

response following the old/new decision, and in the options for these additional responses. In 

Experiments 1a and 1b, participants were pseudo-randomly assigned to one of three conditions: 

(1) a standard remember/know (RK [standard]) condition, in which participants were asked for 

subjective judgments following “studied” responses on the recognition test (Ns = 31 & 40 in 

Exps. 1a & 1b, respectively); (2) an extended RK condition (RK [both]) in which participants 

were asked for subjective judgments following all responses (Ns = 32 & 39); and (3) a control 

condition, in which participants completed a standard old/new recognition test without making 

any additional judgments (Ns = 30 & 39).  

Participants in the standard and RK (both) conditions viewed detailed instructions 

regarding the response options at the beginning of the test phase (see supplemental material), but 

brief descriptions of the options appeared for reference whenever the relevant response was 

being made at test. In both of these conditions, the response options following a “studied” 

decision were (1) “you have an experience of REMEMBERING. You remember something 

about the item or about studying it,” (2) “you have an experience of KNOWING. You just know 

this was an item you studied,” and (3) “you have an experience of GUESSING. You guessed 

your answer.” In the extended RK condition, the response options following a “not studied” 

decision were (1) “you have an experience of REMEMBERING. You remember something that 

made you reject this item”, (2) “you have an experience of NO FAMILIARITY. You feel that 
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you just have NO FAMILIARITY with this item”, and (3) “you have an experience of 

GUESSING. You guessed your answer.” Participants made these responses using the 1-3 

number keys and the item remained onscreen throughout. 

All participants in Experiment 2 (N = 47) completed a modified version of the extended 

RK condition from Experiments 1a and 1b. A fourth response option followed “not studied” 

responses, specifically “You have an experience of thinking you WOULD HAVE 

REMEMBERED. You don't remember this and feel you WOULD had it been presented.” These 

four response options for “new”/"not studied” responses are based on previous literature 

exploring the subjective bases of nonrecognition (e.g., Ghetti, 2003). 

Analysis Details 

Prior to analyses, some participants’ data were excluded due to experimenter or computer 

errors, failure to understand the instructions, or memory-related disorders (5 in Exp. 1a, 3 in Exp. 

1b, 1 in Exp 2). For the remaining participants (trial-level data available at osf.io/ekduv) we 

calculated hit rates (HRs) and false alarm rates (FARs) from old/new responses, separately for 

each materials type. False alarm rates of 0 (3 each in Exps. 1a & 1b, 1 in Exp. 2; all for paintings 

except 1 participant in Exp. 1a) were replaced as per Macmillan and Kaplan (1985; 0.5/nnew) to 

enable estimation of equal variance signal detection measures of sensitivity (d′; zHR - zFAR) and 

response bias (c; -0.5*[zHR + zFAR]). We had not set any a priori exclusion criteria, but to keep 

the current analyses consistent with our more recent work we have excluded any subjects with d′ 

values below 0.2 for one or both materials types. This led to the exclusion of 17 further subjects 

(5 from Exp. 1a, 9 from Exp. 1b, 3 from Exp. 2).  

For the conditions including a remember/know component, we calculated the proportions 

of responses of each type (i.e., hits, FAs, etc.) that each participant assigned to each remember/ 
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know category, separately for paintings and words. The proportions of “remember” responses 

were used in paired two-sided t-tests with alpha = .05 to explore materials-based differences of 

interest. To evaluate the relationship between differences in recollection and the MBBE, we 

calculated difference scores for recollection (recollectionpaintings – recollectionwords) and response 

bias (cpaintings – cwords) and tested the correlation between them. We estimated two versions of the 

recollection score: (1) a corrected index that accounts for the proportion of incorrect “remember” 

responses (i.e., pRhits – pRFAs; e.g., Yonelinas, Aly, Wang, & Koen, 2010), and (2) the raw 

proportion of correct “old” responses (i.e., hits) reported as based on remembering (pRhits)
3. 

Corrected recollection estimates could not be calculated for participants with FA rates of 0 for 

either materials type, so these participants were excluded from this version of the analysis. 

Results 

Signal Detection Measures 

The usual pattern of conservative responding to paintings, and more conservative 

responding to paintings than words, was observed in all experiments and conditions (Figure 1). 

This included the control condition, which was included primarily to ensure this pattern—

previously observed in several studies using a 6-point confidence-weighted scale—held up with 

a binary studied/not studied response scale. The remainder of this paper will discuss only the RK 

conditions. Means (with SDs) for response bias (c) as well as hit rates, false alarm rates, and 

sensitivity (d′) are available in the supplemental material (Table S1). 

 
3 Thanks to an anonymous reviewer for pointing us to the sum-difference model of the remember/know paradigm 

and associated SDT-based analytic techniques described by Rotello et al. (2004), which we hope to explore in future 

work. 
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Figure 1. Mean recognition memory response bias (c) by materials type (paintings in blue 

[lighter points], words in red-orange) and condition (control: binary old/new judgments only; RK 

[standard]: remember/ know judgments made following “old” responses only; RK [both]: 

remember/know judgments made following all responses; RK [WHR]: same as previous, with 

additional “would have remembered” option for “new” responses) in three remember/know 

experiments. Error bars are 95% bootstrap confidence intervals for the individual means.  

Remember/Know Responses 

 Remember/know response proportions are shown in Figures 3 and 4. Of central interest 

were materials-based differences in the prevalence of remembering-related responses. 

Directionally, participants attributed a greater proportion of correct “old” responses (i.e., hits) to 

“remembering” for painting than word stimuli in all 3 experiments (Fig. 2a). This difference was 

significant in Experiments 1a, t(54) = 3.97, p < .001, mean difference = 0.11 [95 % CI: 0.05, 

0.16], and 1b, t(73) = 4.72, p < .001, 0.14 [0.08, 0.19], but not in Experiment 2 (t(43) = 1.95, p = 

.058, 0.08 [-0.003, 0.16]). There was no consistent pattern of materials-based differences for 
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false alarms (Fig. 2b), but these proportions should be interpreted with caution given the low 

numbers of false alarms on which they are based for paintings. 

 Participants on average attributed a greater proportion of correct rejections to having 

remembered something that led them to reject the item for paintings than words (Fig. 2c). This 

was significant in all experiments (Exp. 1a: t(28) = 4.29, p < .001, mean difference = 0.14 [95% 

CI: 0.07, 0.20]; Exp. 1b: t(37) = 4.78, p <.001, 0.14 [0.08, 0.20]; Exp. 2: t(43) = 2.87, p = .006, 

0.07 [0.02, 0.12]). In Experiment 2, participants also chose the “would have remembered” option 

more often for paintings than words, t(43) = 6.82, p < .001, 0.19 [0.13, 0.24]. All of these 

materials-based differences were also observed for misses (Fig. 2d); that is, participants 

attributed a higher proportion of their incorrect “new” responses to remembering-related 

experiences for paintings than words (for the R response, Exp. 1a: t(28) = 3.65, p = .001, 0.12 

[0.05, 0.19]; Exp 1b: t(37) = 3.86, p <.001, 0.10 [0.05, 0.15]; Exp. 2 : t(43) = 2.56, p = .01, 0.06 

[0.01, 0.11]; for the WHR response, Exp. 2: t(43) = 3.53, p = .001, 0.12 [0.05, 0.19]). 
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Figure 2. Mean proportions of hits, false alarms (FAs), correct rejections (CRs), and misses that 

were given each of the possible remember/know (RK) responses, by experiment and materials 

type. For “studied” responses (hits & FAs) the RK options were remember (R), know (K), and 

guess (G), and for “new” responses the options were remember (R), not familiar (NF), guess (G), 

and would-have-remembered (WHR; Exp. 2 only). Note that for Exps. 1a and 1b, which had 3 

conditions, these values are based on participants from the two RK conditions (in the case of hits 

& FAs) or from the RK (both) condition only (in the case of CRs & misses). 
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 Figure 3 shows a scatterplot of the materials-based differences in corrected recollection 

estimates versus materials-based differences in response bias. There was no significant 

correlation between recollectionpaintings – recollectionwords and cpaintings – cwords in Experiments 1a, 

r(52) = -.003[95% CI: -0.27, 0.26], p = .98, or 1b, r(69) =.16 [-0.08, 0.38], p = .19. This 

correlation was small but significant in Experiment 2, r(41) =.36 [0.07, 0.60], p = .02. That this 

sole significant correlation should be interpreted with caution is emphasized by the 

corresponding results using an uncorrected recollection measure (i.e., pRhits); in this case, none of 

the correlations were significant (Exp. 1a: r(53) = -.03[95% CI: -.29, .24], p = .83; Exp 1b: r(72) 

= .0001 [-.23, .23], p = .99; Exp. 2: r(42) = .07 [-.22, .36], p = .64). Given the low statistical 

power within experiments here, we also explored these correlations after collapsing data across 

all 3 studies. These results showed a small-but-significantly positive overall correlation for 

corrected recollection, r(166) = .18 [.03, .32], p = .02, but not for the uncorrected measure, 

r(171) = .02[-.14, .16], p = .84.

 

Figure 3. Scatterplot of the materials-based differences in recollection estimates (recpaint – 

recword) vs. the materials-based bias effect (cpaint – cword) in all three experiments, with regression 

line (dashed). 
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Discussion 

We replicated the MBBE in all three experiments: Response bias was conservative for 

paintings, both relative to neutral bias and relative to bias for words (which was neutral or 

liberal). We consider that pattern, with these materials and subjects from this population, as well 

established (Fallow & Lindsay, 2021; Lindsay et al., 2015; Lindsay & Kantner, 2011). What is 

new here is that we observed materials-based differences in the subjective experience of making 

recognition memory decisions as captured via the remember/know procedure. When participants 

recognized a studied painting on the test, they attributed this to “remembering” more often than 

when they recognized a studied word (at least in Exps 1a & 1b; this difference was not 

significant in Exp. 2).  

These findings are consistent with our intuition that subjects in the population tested 

expect to recollect studied paintings (see Bodner & Lindsay, 2003). The extent to which these 

rates of “remember” reports reflect a truly general materials-based expectation—that is, one that 

was present in previous MBBE experiments—versus a response pattern that developed over the 

course of the test as a result of the remember/know procedure remains to be seen. It may also be 

worth further exploring the possibility that the remember/know procedure itself may affect bias, 

as hinted at by the more liberal bias observed for words in some of the RK conditions relative to 

controls (Fig. 1). However, in conjunction with our previous finding that participants reported 

expecting to recognize more paintings than words after completing the study phase (Lindsay et 

al., 2015), it seems that there are materials-based differences in metamemory that may be 

relevant to understanding participants’ strategies and decision-making processes at test. 

We undertook this work to explore the possibility that exaggerated expectations of 

“remembering” for paintings versus words might account for the MBBE. Our idea was that if 
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subjects are more apt to require an experience of “remembering” to endorse a test probe as “old” 

if that probe is a painting rather than a word, that could lead to lower rates of “old” responses for 

paintings than for words (somewhat paradoxically, given the result is that the stimuli thought to 

be better-remembered end up producing lower observed hit rates).  If so, then the proportion of 

“old” responses a subject classified as remembered would predict conservative bias, and the 

materials-based differences in these proportions would predict the existence/size of the MBBE. 

We examined the correlation between the MBBE and the differences in “old” responses 

categorized as Remembering at the subject level.  Did subjects who showed the largest MBBE 

also show larger differences in the proportion of “old” responses characterized as based on 

Remembering?  No. We did not find any consistent relationship between these measures (Fig. 3). 

This non-significant relationship is not particularly compelling. The statistical power of 

these studies rests on the number of subjects, the reliability of the two measures, and the strength 

of the hypothesized relationship. Our sample sizes were modest and the other two parameters are 

not well established. Further, there may be individual differences in response strategy that are not 

adequately accounted for here (Miller & Kantner, 2020). Still, the results do not encourage the 

idea that the MBBE is largely driven by exaggerated expectations of recollection for paintings 

than words. To more definitively test this explanation of the MBBE may require experiments 

designed to manipulate “remembering:” For example, if we can eliminate or reverse the pattern 

of more remembering for paintings than words (e.g., with an encoding manipulation intended to 

boost remembering for words), can we also eliminate/reverse the MBBE? 

Another novel finding here is the greater rate of Remembering as a basis for rejecting 

painting foils than word foils. When participants saw an item on the test that they did not 

recognize, they were more likely to attribute this to having remembered something that led them 
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to reject the item (all experiments) or to a sense that they would have remembered the item if 

they had in fact seen it (Exp. 2) if the item was a painting than if it was a word. This was the case 

for both correct rejections and misses.  

Our results suggest some interesting directions for future research. It seems the paintings 

more often brought to mind a memory of something that facilitated rejection, in line with a 

recall-to-reject mechanism (e.g., Rotello & Heit, 2000), regardless of whether the rejection was 

correct or not. Although such a mechanism may serve participants well in some contexts (e.g., 

recalling having studied trees when you see tree on a recognition test and you know items were 

only studied in one plurality form), it may also sometimes backfire if the memories brought to 

mind are less diagnostic of old/new status (e.g., recalling having studied a painting of trees when 

you see a painting of a single tree on the recognition test, and it is possible both were studied). 

This might produce uncertainty that could lead to more conservative responding.  

Further exploring the pattern of remember/know judgments at the level of individual 

items, rather than just participants, may help us evaluate the above possibility. We have observed 

large and consistent item-level differences in response bias (i.e., across studies, response bias is 

consistently extremely conservative for some paintings, less so for others, with some even 

tending to demonstrate liberal bias (Fallow & Lindsay, 2017). Additionally, the remember/know 

procedure is somewhat artificial.  It would be interesting to see if similar patterns emerge when 

participants are invited to provide more natural, unconstrained reports of the bases of their 

recognition decisions (e.g., Dobbins & Kantner, 2019; Selmeczy & Dobbins, 2014). 

 Jamieson, Mewhort, and Hockley (2016) decried a narrow focus on empirical phenomena 

and urged pursuit of “the goal of developing a coherent and general explanation of behavior” 

(see also Surprenant & Neath, 2009; van Rooij & Baggio, 2021).  Bill Hockley and his co-
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workers have explored the interplay between recognition memory response bias (aka criterion) 

and subjective feelings of familiarity in the context of phenomena such as the revelation effect 

(Hockley & Niewiadomski, 2001), mirror effects (Hockley & Niewiadomski, 2007), context 

effects (Hockley et al., 2012), and directed forgetting (Montagliani & Hockley, 2019).  Recently, 

Neath, Hockley, and Ensor (2021) presented evidence that some previously reported stimulus-

based mirror effects (e.g., word frequency) may be due to confounding differences between the 

stimulus categories. The words and paintings in the studies reported here differed in myriad 

ways, making it harder to home in on a “coherent and general explanation.” But we have 

observed conservative recognition bias with a variety of other stimulus sets (e.g., photos of 

scenes, unfamiliar faces, audio clips of snippets of poetry), and neutral bias with other novel 

stimuli (e.g., Snodgrass & Vanderwart line drawings, nonwords). This encourages us to believe 

that this line of research has the potential to help elucidate a general principle of memory. 
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