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Abstract 

Larger lineups could protect innocent suspects from being misidentified; however, they can also decrease 

correct identifications. Bertrand (2006) investigated whether the decrease in correct identifications could 

be prevented by adding more cues, in the form of additional views of lineup members’ faces, to the 

lineup. Adding these cues was successful to an extent. The current series of studies attempted to replicate 

Bertrand’s (2006) findings while addressing some methodological issues—namely, the inconsistency in 

image size as lineup size increased. First, I investigated whether image size could affect face recognition 

(Chapter 2) and found it could, but that it also affected previously-seen (“old”) versus previously-unseen 

(“new”) faces differently. Specifically, smaller image sizes at exposure lowered accuracy for old faces, 

while these same image sizes at recognition lowered accuracy for new faces. Although these results 

indicate that target recognition would be unaffected by image size at recognition (i.e., during a lineup), 

lineups are also comprised of previously-unseen faces, in the form of fillers and innocent suspects. 

Because image size could affect lineup decisions, as it could become more difficult to realize fillers are 

previously-unseen, I decided to replicate Bertrand (2006) while keeping image size constant in Chapters 3 

(simultaneous lineups) and 4 (simultaneous-presentation, sequential decisions). In both Chapters, the 

integral findings were the same: correct identification rates decreased as lineup size increased from 6- to 

24-person lineups, but adding cues had no effect. The inability to replicate Bertrand (2006) could mean 

that the original finding was due to chance, but alternate explanations also exist, such as the overall size 

of the array, the degree to which additional cues overlap, and the length of the target exposure. These 

alternate explanations, along with directions for future research, are discussed in the following Chapters. 
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Chapter 1: General Introduction 

The knowledge that witnesses’ memories are fallible is not a recent development. For example, 

over a century ago Münsterberg noted that people can both incorrectly perceive  (1908a) and remember 

(1908b) events. In 1932, Borchard identified 29 criminal cases where witness misidentifications were 

“practically alone responsible” for wrongful convictions (p. 367). Most of Borchard’s (1932) examples 

involved multiple eyewitnesses; one case involved 14 eyewitnesses and another involved 17. Despite 

awareness about these types of errors, though, they have not disappeared with time. Eyewitness 

misidentifications occurred in 72% of cases cited by the Innocence Project (out of more than 300 cases 

since 1989; Innocence Project, Eyewitness Identification Reform, n.d.) and in 54% of Illinois’ wrongful 

convictions (out of the 85 that occurred between 1989 and 2010; Conroy & Warden, 2011). Notably, 

these estimates may include both mistaken and deliberate misidentifications. Distinguishing between 

these two errors leads to estimates that mistaken identification plays a role in 50% of (known) wrongful 

convictions, although error rates differ substantially by crime (Smith & Cutler, 2013).  

Costs of False Identifications 

Unsurprisingly, mistaken identifications have substantial financial costs at multiple stages. 

Procedurally, wrongful convictions reflect resources spent investigating, trying, and incarcerating an 

innocent person, rather than pursuing the actual perpetrator (Wells, Steblay, & Dysart, 2012). 

Identifications may persuade police to investigate a suspect further, in order to find circumstantial 

evidence of guilt (Wells, 1984), which is an inefficient allocation of resources when the suspect is 

innocent. Costs continue to mount when an innocent person is convicted. The total cost of Illinois’ 

wrongful convictions in 2010 was $214 million—91% of this ($195.5 million) involved financial awards 

and (government) legal fees, with the rest reflecting the costs of imprisonment (Conroy & Warden, 2011). 

As not all cases had been settled by 2010, Conroy and Warden (2011) estimated the total cost would 

continue to rise and reach $300 million.  
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However, financial costs are not the only negative result of wrongful convictions. A much more 

insidious cost is the human one. Each wrongful conviction involves an innocent person being 

incarcerated, sometimes for many years. In Illinois, Conroy and Warden (2011) found that the 85 

exonerees spent a total of 926 years wrongfully imprisoned, which averages to 10.9 years per exoneree. 

People who are wrongfully convicted can also face additional punishments after they are released from 

prison (but, ostensibly, before they are exonerated), such as being registered as sex offenders (Conroy & 

Warden, 2011). Human costs are not limited to exonerees, either. Each person wrongfully convicted of a 

crime represents a perpetrator who is likely walking free and potentially victimizing other citizens. In 

situations where the actual perpetrators were later identified in Illinois, these perpetrators had committed 

97 felonies while the exoneree had been incarcerated, including murders and sexual assaults (Conroy & 

Warden, 2011). This human cost of victimization is also clearly an underestimate, as the actual 

perpetrator could not be identified in 56% of the cases (Conroy & Warden, 2011). Ultimately, it is clear 

that mistaken identifications exist and that they can lead to substantial, negative outcomes. 

Perceptions of Identifications 

Although witnesses clearly can make memory-based errors, it can be difficult for others to accept 

these errors are possible. In addition to the falliability of memory, Münsterberg discussed how judges and 

jurors may believe a witness could lie or forget details, but would find it difficult to believe a witness 

could be wrong (1908b). This position is supported by research showing that jurors assume that: a) 

eyewitnesses are accurate unless given contrary evidence (e.g., inconsistent testimony; Semmler, Brewer, 

& Douglass, 2012) and b) that eyewitnesses are more accurate than they actually are (Boyce, Beaudry, & 

Lindsay, 2007). Inferentially, if jurors believe a witness’ testimony is earnest, they will also believe that 

the details provided are accurate. Yet, sincerity is no guarantee of precision. For example, Jennifer 

Thompson sincerely believed she correctly identified Ronald Cotton as her attacker, so much so that she 

found it difficult to accept the subsequent DNA evidence that showed her identification was mistaken 

(PBS, 1997). Problematically, even if jurors are willing to believe that eyewitnesses can be wrong, 
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witnesses who make misidentifications are just as believable (e.g., Lindsay, Wells, & O’Connor, 1989; 

Lindsay, Wells, & Rumpel, 1981; Wells, Ferguson, & Lindsay, 1981), and sometimes even more 

believable (e.g., Wells, Ferguson, & Lindsay, 1981; Wells, Lindsay, & Ferguson, 1979), than witnesses 

making correct identifications (i.e., identifying the perpetrator). Thus, eyewitness identifications can be 

problematic not just because they can be inaccurate, but also because it is difficult to discriminate 

between correct and incorrect identifications. 

Addressing False Identifications 

Although questionable identifications can be brought up and addressed in court, relying on courts 

to not only identify misidentifications but also remove their influence on triers of fact is an inadequate 

solution. Aside from the difficulty in telling correct from incorrect identifications, simply uncovering or 

correcting for any biased or suggestive identification techniques—which are known to increase the 

likelihood of incorrect identifications (e.g., Dupuis & Lindsay, 2007)—during trial can be difficult for 

several reasons. First, attorneys must be aware and knowledgeable of biased techniques, though they are 

often absent, or excluded, from identifications (Van Wallendael, Cutler, Devenport, & Penrod, 2007; 

Wells & Quinlivan, 2009) and can be insensitive to some bias issues (just like triers of fact; Lindsay, 

1994; Van Wallendael et al., 2007). Second, suggestive procedures can influence the judicial tests used to 

assess the suggestiveness of an identification procedure, making suggestive procedures appear fair (Wells 

& Quinlivan, 2009). Third, expert testimony cannot correct for all juror beliefs about eyewitnesses (Van 

Wallendael et al., 2007). Additionally, courts—at least in the United States—view misidentifications due 

to suggestive procedures as issues that can be resolved with subsequent fair procedures (Wells & 

Quinlivan, 2009). This view is at odds with eyewitness researchers, who see misidentifications as 

irreparably “tainting the witness’ memory toward the identified person” (Wells & Quinlivan, 2009, p. 15). 

In comparison, minimizing misidentifications during the investigative stage is better (Lindsay, 1994; 

Smith & Cutler, 2013; Van Wallendael et al., 2007; Wells & Quinlivan, 2009), as misidentifications 

cannot be fixed post hoc. Thus, it is preferable to improve an identification’s diagnosticity (the extent to 
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which the identification indicates guilt or innocence; Wells & Lindsay, 1980) when it occurs (Wells et al., 

1998), by using procedures that minimize errors (Lindsay, 1994; Van Wallendael et al., 2007).  

Even though some factors related to memory quality cannot be controlled or influenced by actors 

in the criminal justice system (i.e., estimator variables), other factors can be controlled or influenced (i.e., 

system variables), as they usually involve interactions between witnesses and actors in the criminal justice 

system (e.g., lineup fairness, police interviews; Wells, 1978). Lineup structure is one system variable that 

has received a great deal of attention in terms of how it affects eyewitness identifications. The traditional 

lineup structure, a simultaneous lineup, involves several individuals—often six—that are presented to the 

witness all at the same time. However, this structure is inherently problematic, as it promotes relative (i.e., 

Which one should I choose?), rather than absolute (i.e., Is the guilty party one of these people?), 

judgments (Wells, 1984).  

When the police present a lineup to a witness, they are testing the hypothesis that the suspect is 

the perpetrator (Wells & Luus, 1990). Ideally, when the witness looks at the lineup, they will recognize 

and identify this suspect and this recognition and identification will be because a) the witness has a good 

memory of the perpetrator, and b) the suspect is a close match to this memory. In this situation, a witness’ 

decision is due to a comparison between a single lineup member and the memory (i.e., an absolute 

judgment; Wells, 1984). In contrast, simultaneous lineups tend to promote a more multiple-choice, or 

relative, approach to the lineup (Wells, 1984). When made, relative judgments mean that witnesses 

compare across lineup members and, so long as the lineup members are all reasonable (i.e., match the 

suspect on general characteristics), choose the lineup member that is most similar to their memory (Wells, 

1984). This strategy should result in correct identifications when the perpetrator is in the lineup, as the 

perpetrator should be the best match to him or herself (Wells, 1984). However, this strategy will also 

result in increased misidentifications when the perpetrator is absent from the lineup, as relative judgments 

increase the likelihood a witness will select someone from the lineup, versus rejecting the lineup (Wells, 

1984; Wells et al., 1998). Unsurprisingly, research indicates that relative judgments increase false 
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identification rates (Clark, Erickson, & Breneman, 2011). Notably, these judgment strategies are not 

mutually exclusive; witnesses may use both relative and absolute judgments when making an 

identification decision (Charman & Wells, 2007), a finding supported by eye-tracking research (Flowe & 

Cottrell, 2011; Mansour, Lindsay, Brewer, & Munhall, 2009).  

One way to promote absolute judgments is to change how the lineup task is structured. One 

alternative to the simultaneous lineup is the sequential procedure, which was intended to promote 

absolute judgments (Lindsay & Wells, 1985). The procedure includes several elements designed to 

discourage relative judgments, such as seeing faces one-at-a-time (vs. all at once), stating whether or not 

the current face is the perpetrator before seeing the next face, and masking the number of photos that will 

be shown (so that witnesses do not feel pressure to choose as options dwindle; Lindsay, Mansour, 

Beaudry, Leach, & Bertrand, 2009; Lindsay & Wells, 1985). Lindsay and Wells (1985) originally found 

no significant impact on correct identifications (as compared to the simultaneous procedure) and a 

significant decrease in false identifications, making identifications from the sequential procedure more 

indicative of guilt. Subsequent meta-analyses confirm the significant decrease in false identifications, but 

also find significantly fewer correct identifications (Steblay, Dysart, Fulero, & Lindsay, 2001; Steblay, 

Dysart, & Wells, 2011). Ultimately, sequential identifications are still more indicative of guilt than 

simultaneous identifications (Clark & Godfrey, 2009; Steblay et al., 2011; Wells, 2014), though some 

argue that this finding is not robust (Gronlund, Anderson, & Perry, 2013; Gronlund, Carlson, Darley, & 

Goodsell, 2009) and that it depends on several factors, including where the suspect is located in the lineup 

(Gronlund et al., 2009). 

As intended, sequential and simultaneous lineups appear to promote different judgment strategies, 

with sequential lineups appearing to promote absolute judgments (Gronlund et al., 2013). As absolute 

judgments should only result in identifications when the person is a match to the memory, identifications 

should occur less often than with relative judgments, which have a lower threshold for identifications 

(Steblay et al., 2001). In lineups that contain the perpetrator (target-present), the suspect is the person who 
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was previously seen and so should meet the threshold for an identification only slightly less often than if a 

relative judgment strategy were used. In lineups where the perpetrator is absent (target-absent), however, 

the (innocent) suspect is not the person who was previously seen and so should meet the threshold for an 

identification much less often than if a relative judgment strategy were used (Lindsay et al., 2009). In 

short, the ability to recognize the perpetrator is unchanged, but the threshold to attempt an identification is 

higher. In line with this rationale, and as mentioned before, sequential lineups do generally decrease the 

likelihood of an identification being made, as compared to a simultaneous lineup (Lindsay et al., 2009; 

Palmer & Brewer, 2012; Steblay et al., 2001; Steblay et al., 2011), but do not affect a witness’ ability to 

discriminate an innocent from a guilty suspect (Lindsay et al., 2009; Palmer & Brewer, 2012). The effect 

of sequential lineups on identification rates is also greater for target-absent lineups than it is for target-

present ones (Lindsay et al., 2009; Steblay et al., 2011). Computer models support the idea that sequential 

lineups promote more conservative decision strategies: results for simultaneous lineups when a 

conservative-choosing rule is applied are similar to sequential lineup results (Gronlund et al., 2013).  

Although the loss of correct identifications may appear to be disadvantageous to the sequential 

lineup, these lost identifications may not represent “true” recognitions (Wells et al., 2012). That is, these 

witnesses may not have “recognized” the perpetrator in the simultaneous lineup, but instead decided that 

the perpetrator was the best relative match—in other words, the decision met the identification threshold 

for a relative judgment, but not for an absolute judgment. The identifications are correct because the 

targets happened to be present, as well as the best relative fit to witnesses’ memories (Steblay et al., 2001; 

Wells et al., 2012). Arguably, these decisions can be defined as informed guesses: “informed” because the 

witnesses do have memories associated with the targets, and “guesses” because the memories are 

insufficiently detailed or accurate to permit identification when presented sequentially. Based on real-

world filler (i.e., known innocent) identifications, there is reason to believe that at least some 

identifications of actual suspects reflect these kinds of guesses (Penrod & Bornstein, 2007). As sequential 

lineups suppress relative judgments, correct identifications that are due to these guesses will also be 



7 

 

suppressed (Lindsay et al., 2009; Steblay et al., 2011; Wells et al., 2012). The ability to reject a lineup in 

real life—versus identifying a filler—is beneficial, as it means that subsequent identifications can be 

attempted with that witness (Steblay et al., 2011). Thus, the loss of identifications that are due to guesses, 

or other suggestive influences, is not necessarily a drawback if it results in more reliable identifications 

(Wells et al., 2012). This reliability is reflected in the greater diagnosticity of the sequential lineup, as 

discussed earlier. 

Despite the benefits of the sequential lineup over the simultaneous lineup, it is also clear that 

attempts to render eyewitness identifications more reliable cannot end there (Dupuis & Lindsay, 2007). 

Fortunately, researchers have examined the effectiveness of other lineup methods, generally focusing on 

decreasing innocent suspect identifications (Dupuis & Lindsay, 2007). Although alternate methods should 

not adversely affect correct (i.e., guilty suspect) identification rates (Gronlund et al., 2013), improving 

correct identifications without using suggestive methods is unlikely, as a witness’ memory of a face 

cannot be improved once encoded unless the witness is exposed to the face additional times (Charman & 

Wells, 2007). Examples of alternate methods include using: multiple, independent lineups (e.g., Pryke, 

Lindsay, Dysart, & Dupuis, 2004); multiple-choice, sequential, large lineups (Levi, 1998); confidence 

ratings to identify the suspect (Sauer, Brewer, & Weber, 2008; 2012); elimination lineups (Pozzulo & 

Lindsay, 1999); and blank lineups (Wells, 1984). Though effective, such alternatives can also have 

drawbacks—such as rendering many witnesses unusable (blank lineups; Dupuis & Lindsay, 2007), 

having few witnesses making highly diagnostic multiple identifications (Pryke et al., 2004), or requiring 

additional research to determine the robustness of the effect (e.g., confidence ratings)—meaning that 

more methods should be considered and examined.  

Lineup Size 

One way to maintain correct identifications while decreasing incorrect identifications may be to 

increase the number of people displayed in a simultaneous lineup (i.e., increase lineup size; e.g., Wells, 

Memon, & Penrod, 2006). As long as two conditions are satisfied—only one suspect is in the lineup and 
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all fillers are reasonable alternatives to the suspect—increasing the size of the lineup should diminish the 

rates at which innocent suspects are identified (Dupuis & Lindsay, 2007). Although adding members to a 

simultaneous lineup will not suppress relative judgments, increasing the number of fillers will lessen the 

likelihood that an innocent suspect will be identified by chance (or, guessing or mistake; Nosworthy & 

Lindsay, 1990). This is evidenced by the following equation, which estimates the likelihood of an 

innocent suspect being identified: “1/N x P, where N is the number of people in the lineup and P is the 

proportion of witnesses who will choose someone from a [target]-absent lineup” (Levi & Lindsay, 2001, 

p. 787).  

Notably, the number of fillers in a lineup is a system variable, meaning that, if effective, 

increasing the number of fillers in the lineup could be a reasonable and practical change to implement. 

However, it is important to show first that the method is not only effective, but effective in the right ways. 

Although lineup manipulations generally influence incorrect identifications more than correct 

identifications (Wells et al., 2006), this cannot be guaranteed. Also, any decrease in correct identifications 

may be too large to be acceptable. For example, correct identifications due to guesses, as described 

earlier, are less likely to occur in larger lineups, because adding reasonable lineup members will increase 

the probability that a filler will be a better match to a witness’ poor memory. Additionally, more faces 

also overwhelm participants and make it either more difficult to find the perpetrator’s face when present, 

or more difficult for a witness to access their memory of the perpetrator (Bertrand, 2006). Given that each 

subsequent lineup member provides less protection for an innocent suspect than the lineup member added 

immediately prior (Wells, et al., 2006), it is important to know whether, or at what point, the protection 

provided by additional lineup members no longer outweighs the adverse effects on correct identifications. 

Lineup research. Although relatively sparse, there is some research on how increasing 

simultaneous lineup size influences witness decisions. The earliest examinations, by Cutler, Penrod, and 

Martens (1987) and Cutler, Penrod, O’Rourke, and Martens (1986), examined eyewitness decision 

accuracy when lineups were comprised of 6 or 12 members and found that lineup size did not affect 
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accuracy (except when a disguise was present in Cutler et al., 1987). However, Cutler et al. (1986; 1987) 

only reported overall accuracy and did not examine correct identifications and rejections separately. Thus, 

it is possible that lineup size has a differential impact on these specific decisions that is masked when 

overall accuracy rates are examined.  

Nosworthy and Lindsay (1990) expanded on this research by examining how increasing lineup 

size affects witness decisions, while manipulating whether or not fillers were reasonable matches to the 

suspect. Lineups either consisted of the suspect, three good fillers, and a varying number of poor fillers 

(0, 3, or 6 – Experiment 1), or consisted of the suspect and a varying number of good fillers (3, 7, 11, 15, 

19 – Experiment 2; Nosworthy & Lindsay, 1990). Although increasing lineup size did seem to increase 

the likelihood that identification attempts would be made, lineup size did not significantly affect overall 

accuracy rates (.55 - .61, Experiment 1; .46 - .57, Experiment 2) or the correct identification rates (.47 - 

.62, Experiment 1; .33 - .48, Experiment 2; Nosworthy & Lindsay, 1990). Research with children (8 to 13 

years) indicates increasing lineup size from 6 to 12 members does not significantly influence correct 

identifications (Pozzulo, Dempsey, & Wells, 2010).  

Further research with even larger lineup sizes has been conducted by Levi (2007; 2012), 

generally by presenting witnesses with “grouped” photos (e.g., an 84-person lineup consists of 7 groups 

of 12 photos). In target-present lineups, he has generally found no effect on correct identifications when 

increasing lineup size from 18 to 42 (.22 - .24; Levi 2006a, as cited in Levi, 2007), from 24 to 84 (.16 - 

.18; Levi, 2007), or from 24 to 120 (.10 - .13; Levi, 2012). However, the effects of lineup size on correct 

identifications are not clear-cut. Levi (2012) did find that lineup size lowered correct identification rates 

as it increased from the 12-person (.23) to the 24+ person condition (.11; where the 24- and 120-person 

conditions were combined). Levi (2012) also briefly mentions another study, where correct identifications 

were significantly decreased with a 168-person lineup.  

Lineup size also did not significantly affect innocent suspect identification rates from lineups 

with poor fillers (.06 - .09); with good fillers, the innocent suspect was identified too rarely to analyze 
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(.00 - .07), although the rates at which participants made any identification from target-absent lineups did 

not significantly differ by lineup size (.19 - .52; Nosworthy & Lindsay, 1990). With children, increasing 

from 6- to 12-person lineups does not significantly affect correct rejections (Pozzulo et al., 2010). 

Similarly, Levi found that overall incorrect identifications (the complement of correct rejections) do not 

differ as lineup size increases from 24 to 84 (.60 - .64; 2007) or from 24 to 120 (.53 - .56; 2012); although 

they were lower in the 12-person (.34) versus the 24+ person condition (.55; Levi, 2012). When false 

identifications are estimated, increasing lineup size lowers the likelihood of an innocent suspect 

identification, from .09 to .03 in Pozzulo et al. (2010), from .03 to .01 (Levi, 2007), and from .03 to .004 

(Levi, 2012; see Lindsay, Pozzulo, Craig, Lee, & Corber, 1997 or Dupuis & Lindsay, 2007 for a 

description of the estimated false identification rate based on the choosing rate). 

Examining the lineup results broadly, it appears as though increasing the size of a lineup does not 

influence the likelihood of selecting anyone from a target-absent lineup, which benefits larger (fair) 

lineups, as the same proportion of identifications would occur over a larger number of faces. This 

supposition is supported by the innocent suspect identification rates estimated above for Levi (2007; 

2012) and Pozzulo et al., (1997), where the identification rate dropped at least a couple of points in each 

instance. Despite appearing insignificant, small gains such as these can have a large effect on the number 

of innocent people that are identified, tried, and convicted (Charman & Wells, 2007). The only set of 

research that did not find that lineup size influenced innocent suspect identifications was Nosworthy and 

Lindsay (1994), where a particular lineup member had been designated as the innocent suspect, due to 

similarity to the target. Pryke et al. (2004) refer to such analyses as reflecting the “worst case scenario” 

because there is no reason for innocent suspects to always be more similar to the target than other target-

absent lineup members. When estimated innocent suspect identification rates are calculated for 

Nosworthy and Lindsay (1994), the target-absent 4-person lineups have higher identification rates (.09) 

than the larger lineups (.02 to .04). This inconsistency underscores how important it is that the method of 
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determining innocent suspect identification rates (e.g., estimated false identification rate, worst case 

scenario) is taken into account when examining how lineup size affects innocent suspect identifications.   

Notably, some significant effects in the research above could have been obscured by low power 

(e.g., Nosworthy & Lindsay, 1994; Pozzulo et al., 2010) and low identification rates, reflecting possible 

floor effects (Levi, 2007; 2012; Pozzulo et al., 2010). The former point is exemplified by Nosworthy and 

Lindsay’s (1994) choosing rates, where the difference was relatively large (.19 vs. .52), yet not 

significant. The latter point is particularly salient in Levi’s (2007; 2012) research, where correct 

identification rates (.10 - .23) are lower than those seen in other lineup size research (e.g., .33 - .62 in 

Nosworthy & Lindsay, 1990). These relatively low correct identification rates may prevent or mask 

significant effects due to lineup size, and may also indicate weak memories for the target. In addition, it is 

important to note that a relatively small lineup (e.g., 12-person) was not included in Levi (2007). Finding 

no difference in correct identifications between 24- and 84-person lineups does not preclude a significant 

difference occurring between either 6- or 12-person lineups and 24-person lineups, like that found in Levi 

(2012). As a result, some of the results pertaining to lineup size are not readily interpretable and it is 

difficult to assess how reliable the (lack of) effects are. 

Mug book research. Considering these issues, the effect of adding more lineup members can be 

further informed by examining mug book research. Manipulating a target’s position in a mug book can 

influence witness decisions, as witnesses will examine a varying number of faces before seeing the 

perpetrator (if the perpetrator is even present). Knowing whether additional faces interfere with 

perpetrator recognition in mug books could support the lineup research above, or indicate future research 

is required. Generally, the mug book research finds that the likelihood a target will be identified decreases 

the later the target appears in the mug book, with this pattern occurring in: position 40 versus 140 

(Laughery, Alexander, & Lane, 1971); positions 97 (.75) through 898 (.12)—provided the target had a 

“typical” face (Ellis, Shepherd, Shepherd, Klin, & Davies, 1989); positions 100 (.36) through 700 (.18, 

Experiment 1; Lindsay, Nosworthy, Martin, & Martynuck, 1994); and position 141 (.52) versus 511 (.38, 
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Experiment 3; Lindsay et al., 1994). Lindsay et al. (1994) found that this pattern still held when they 

included “maybe” responses as identifications and also found that the results corresponded with 

statements made by participants indicating that “they found the mug-shot task difficult and that they 

believed they were becoming confused by the large number of faces” (p. 123). Some exceptions to this 

pattern of results do exist. In particular, McAllister, Stewart, and Loveland (2003) found that target 

position significantly decreased correct decisions between positions 70 (.61) and 140 (.41), but not in 

position 210 (.55). As well, Ellis et al. (1989) found that target position did not affect identifications of 

targets with “distinctive” or “memorable” faces; however, the small number of participants per condition 

(n = 8) means that this exception may be unreliable.  

Generally, the mug book research suggests that increasing the numbers of faces shown to a 

witness will detrimentally affect the witness’ ability to identify a perpetrator. Yet, it is important to note 

that this research may not be directly applicable to lineups, as lineups and mug book searches are very 

different procedures (McAllister, 2007). For one, as noted earlier, a (single-suspect) lineup will test 

whether one particular suspect is the perpetrator (Wells & Luus, 1990); in contrast, a mug book reflects a 

search for a suspect (McAllister, 2007), rendering any and all individuals in it potential suspects (Lindsay 

& Wells, 1985). Additionally, witnesses may see a much larger number of photos in a mug book search 

(McAllister, 2007) than in a lineup. For example, the largest lineup currently published presented 120 

faces (Levi, 2012), whereas Ellis et al. (1989) had mug books that presented 1000 faces. Thus, witnesses 

may approach the mug book search very differently than they approach a lineup. Even if mug book 

images are presented in groups, rather than sequentially, participants may not utilize relative judgments 

and, instead of examining all faces closely, may simply “scan” the images for any that look familiar 

(McAllister, 2007). Supporting the idea that lineups and mug book searches represent different tasks, the 

ways in which lineups and mug book searches are affected by sequential versus simultaneous 

presentations can differ, which may be due to differing decision criterion between the two tasks 

(McAllister, Michel, Tarcza, Fitzmorris, & Nguyen, 2008).  However, just because mug books and 
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lineups differ in at least some ways, this does not mean that they will differ in all ways; some 

manipulations may still result in similar patterns of outcomes between the two procedures. 

In summation, much of the research directly examining the effects of lineup size on witness 

decisions has not differentiated between different types of decisions, has lacked power, or has very low 

rates of correct identifications. As well, the research on mug book size is informative but not definitive, as 

it cannot be directly applied to lineups due to the differences in how each of these tasks is approached. As 

such, a reasonable conclusion is that increasing the size of a lineup may not decrease correct 

identifications, but the risk exists. Ultimately, additional research directly comparing various lineup sizes 

is required—as noted in Wells et al. (2006). 

Additional Cues 

As adding lineup members could decrease correct identification rates, it is reasonable to 

investigate how to prevent this correct identification loss. One option is to add information to the lineup 

(e.g., Bertrand, 2006), increasing the likelihood that the information in the lineup matches the information 

stored in a witness’ memory (e.g., encoding specificity, Tulving & Thomson, 1973). Because witnesses 

may perceive and encode a limited amount of information about the perpetrator during the crime, adding 

information to the lineup increases the probability that the lineup contains the same information that is in 

the witness’ memory. For example, a lineup showing both front and profile views, rather than only front 

views, may lessen recognition errors when witnesses have viewed a perpetrator only in profile, as it 

would contain information that more closely matches the witnesses’ memories (e.g., Bertrand, 2006; Liu 

& Chaudhuri, 2002). Considering that witnesses can inaccurately recall event details (e.g., Kalmet, 2009; 

Lindsay, Semmler, Weber, Brewer, & Lindsay, 2008), adding information to the lineup may cover many 

more viewing contingencies without having to rely on witness reports. Additional information may also 

be helpful in situations where witnesses have perceived and encoded a variety of information associated 

with the perpetrator (i.e., details above and beyond the face). If presented in a lineup, the associated 
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information may serve as a cue to other pieces of information, such as the perpetrator’s face (e.g., Cutler 

& Penrod, 1988; Cutler et al., 1986; Krafka & Penrod, 1985).  

In either case, the additional cue(s) may reflect the information actually stored in a witness’ 

memory for the perpetrator, or may strengthen an otherwise poor memory for a perpetrator. As a result, 

the additional cue(s) could ultimately change a correct-but-“guessed” identification into a true 

recognition, or increase the likelihood that the perpetrator will remain the best match to the memory. For 

example, a single image may not be a good match to the memory, but if three cues were presented, two of 

the three cues could be good matches to the memory. These multiple matches to memory could then be 

strong enough to allow for an identification to be made based on an absolute strategy, especially if no 

other lineup filler has multiple matches.  

Lineup research. The effectiveness of additional cues has been examined in a limited fashion for 

both lineups and mug book searches. In lineups, providing physical cues—such as images, video or audio 

recordings, or items associated with the perpetrator or event—does seem to improve decision accuracy. 

Overall accuracy improved when vocal information was combined with a lineup (.52), versus the lineup 

being presented on its own (.24; Melara, DeWitt-Rickards, & O’Brien, 1989), as well as when 

participants were shown an assortment of physical characteristics—movement, a portrait view (i.e., ¾ 

view), and body views—in addition to a lineup consisting of front and profile views (Cutler et al., 1987; 

Cutler & Penrod, 1988). The latter effect occurred in common lineup situations, such as when participants 

were shown simultaneous lineups (Cutler et al., 1987; Cutler & Penrod, 1988), but not when participants 

viewed mugshots before the lineup (Cutler et al., 1987). As well, presenting associated physical cues—

such as a credit card and a cheque that were used by the target during the interaction with the witness—

improved correct identification rates (.55 from .29), while target-absent incorrect identification rates were 

unaffected (.33 - .35; Krafka & Penrod, 1985). However, adding cues to a lineup may not always be 

beneficial, particularly if the cues are presented individually (versus combined; Cutler et al., 1986). 
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Additional cues may also only be effective when lineup fillers are dissimilar to the suspect
1
 (Cutler et al., 

1987). 

Mug book research. In contrast to the variety of cues examined with lineup research, the 

relevant mug book research focuses on three additional cues: movement, voice, and a 360° view of the 

face. Furthermore, the research by McAllister and colleagues examines whether these cues should be 

presented for all faces or just participant-selected faces (McAllister, Bearden, Kohlmaier, & Warner, 

1997; McAllister et al., 2003), whether cues should always be presented together or if participants should 

choose what cues to see (McAllister, Blair, Cerone, & Laurent, 2000 – Experiment 1), and whether cues 

are effective individually (McAllister et al., 2000 – Experiment 2). Unlike some of the lineup research 

(i.e., Krafka & Penrod, 1985), additional cues in mug books tend to affect incorrect identifications, rather 

than correct identifications. When cues were presented for participant-selected faces, they significantly 

decreased the number of erroneous identifications as compared to a standard mug book—for example, 

from 4.87 to 2.87 (McAllister et al., 1997) and from 3.97 to 1.86 (McAllister et al., 2003). Similarly, 

being able to choose which cues to see significantly decreased the number of erroneous identifications, as 

compared to a standard mug book (2.76 from 4.5; McAllister et al., 2000 – Experiment 1).  

In contrast, correct identification rates from mug book searches were broadly unaffected by 

additional cues, whether they were shown for participant-selected faces (e.g., .77 - .77; McAllister et al., 

1997), or whether participants could choose which cues to see (.66 - .77; McAllister et al., 2000 – 

Experiment 1). In one exception, the correct identification rate actually decreased when cues were shown 

for participant-selected faces (.46 from .58; McAllister et al., 2003), which may indicate that additional 

cues suppressed overall choosing rates. Mirroring the lineup research of Cutler et al. (1986), additional 

cues in mug books do not appear to be effective when shown individually, for either erroneous 

identifications or correct identifications (McAllister et al., 2000 – Experiment 2). Notably, the effect of 

individual cues, versus no cues, on correct identification rates varied significantly by target: seeing any 

                                                      

1
 The text and values in Cutler et al. (1987) do not correspond; the values provided in Cutler et al. support the 

statement made here, while the text states cues are more effective when lineup members are similar to the suspect. 
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cue or no cue did not influence correct identification rates for one target (.74 - .80), but did for the other 

(.48 [voice] to .85 [no cue]; McAllister et al., 2000 – Experiment 2). This last result suggests that 

distinctiveness of voice may be a factor influencing the value of voice cues. 

In all, the lineup research indicates that additional cues will improve overall accuracy, and 

possibly correct identifications. In contrast, the mug book research generally indicates that additional cues 

will decrease erroneous identifications, but leave correct identifications unaffected. Yet, the research on 

additional cues needs to be considered carefully. For one, it was rare for the lineup research to examine 

correct identifications and rejections separately (e.g., Krafka & Penrod, 1985); most examined overall 

accuracy, which—as noted with the lineup size research—may obscure any differential effects on specific 

types of decisions. In addition, the mug book results may again be informative, but not definitive, for the 

same reasons described with the lineup size research. As with the lineup size research, the effect of 

additional cues requires further examination, although it seems likely that adding cues will affect 

accuracy beneficially. Thus, when combined with larger lineups, it remains possible that the additional 

cues will stave off losses in correct identifications that otherwise could occur with larger lineups. 

Combining Size and Cues 

Currently, only Bertrand (2006 – Experiment 1) has directly examined both lineup size and 

additional cues. In this experiment, participants were given either a standard simultaneous lineup (front 

view) or a combined lineup where both front and profile views were presented at the same time. Lineup 

size was also manipulated, so that participants saw lineups that contained 6, 12, or 20/21 lineup 

members
2
. When examining the effects on correct identifications, Bertrand (2006) found that there was a 

significant interaction between lineup size and lineup type: with the standard lineup, there was a 

significant decrease in the correct identification rate as lineup size increased, such that 6-person lineups 

(.62) had correct identification rates that were significantly higher than either the 12- (.42) or 21-person 

(.38) lineups. However, this decline was not found with the combined lineups when lineup size increased 

                                                      

2
 Bertrand (2006) reported issues with how arrays were displayed on the computer screen in the 20/21 condition, 

resulting in front-only lineups containing 21 members and the combined lineups containing 20. 
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from 6 (.68) to 12 (.68) to 20 (.54). The additional cue significantly increased correct identifications in the 

12-person lineups; the increase in the 20- versus 21-person lineups was marginal, and there was no 

benefit for the 6-person lineups. In target-absent lineups, lineup size did not significantly affect the 

overall choosing rate (i.e., the complement of the correct rejection rate), for either the standard (.14 - .29) 

or the combined lineups (.11 - .31). When an innocent suspect was designated using the “worst-case 

scenario” (i.e., the filler selected most often from any one lineup), lineup size had no effect on the 

likelihood that the innocent suspect would be identified, for either standard (.12 - .23) or combined (.11 - 

.20) lineups. 

  Bertrand’s (2006) research thus indicates that adding more fillers could adversely affect correct 

identifications, but that adding cues could protect against this decrease. Although not statistically 

examined, it seems as though increasing the lineup size, without providing an additional cue, shifted 

identifications over to fillers in the 12-person lineup, as the rate of filler identifications increased from .02 

in the 6-person lineup to .15 in the 12-person lineup. This result could indicate that some “guesses” were 

shifted over to lineup fillers as the lineup size increased. In contrast, it prompted more people to either 

reject (.43) or respond “don’t know” (.16) to the 21-person lineup, as lower rates of both, respectively, 

were seen in the 6- (.36, .00) and 12-person lineups (.39, .03). This result could indicate that participants 

were overwhelmed by the lineup size in some way. Yet, these explanations for why and how correct 

identifications decreased with increasing lineup size are not consistent and require further replication.  

In relation to target-absent lineups, neither adding lineup members nor adding a cue affected the 

likelihood that participants would make a choice (i.e., selection, identification) from these lineups—

participants were no more likely to identify someone from these lineups, whether they were shown 20 

lineup members or just 6. Yet, innocent suspects were no more protected in the largest lineup than they 

were in the smallest lineup, based on the worst-case scenario. This finding runs counter to what should 

occur—innocent suspects should be identified less in larger lineups (Bertrand, 2006), as identifications 

should be spread across a larger number of lineup fillers.  
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However, target-absent identification rates may indicate issues with the stimuli. Seven different 

targets were used for stimulus sampling (e.g., Wells & Windschitl, 1999) and fillers were shared across 

targets, as the targets were similar in appearance (M. Bertrand, personal communication, February 14, 

2015). Yet, because effective size was not reported, it is difficult to assess whether fillers were reasonable 

alternatives for each target, and whether larger lineups contained more reasonable fillers than smaller 

lineups (or if the number of reasonable fillers stayed consistent across lineup size; personal 

communication, anonymous reviewer via Brian Cutler, August 27, 2006). The latter point is particularly 

concerning, considering that  lineup fillers were not counterbalanced across lineup size; all lineup fillers 

in the 6-person lineup appeared in the 12- and 20/21-person lineups, but the converse was not necessarily 

true (M. Bertrand, personal communication, February 14, 2015). In fact, the overall and worst case 

identification rates for target-absent lineups were highly similar, and overlapped entirely for the largest 

lineup, indicating that very few fillers were reasonable alternatives (personal communication, anonymous 

reviewer via Brian Cutler, August 27, 2006). These issues can be corrected by creating different lineups 

for each target, by counterbalancing lineup members across the different sizes, and by reporting lineup 

fairness values. 

Other issues and confounds also exist. For one, both lineup size and the additional cue were 

confounded with the actual size of the images onscreen (personal communication, anonymous reviewer 

via Brian Cutler, August 27, 2006). In all conditions, the computer program used displayed the lineup in 

the largest size possible, which means that the image size for each individual lineup member became 

smaller as the lineup size became larger, and became smaller still with the combined lineup (Bertrand, 

2006). Even though the expected interaction of lineup size with lineup type was still found for correct 

identifications, the smaller images may have muted the effect of the additional cue. If image size is kept 

constant across all lineup sizes and lineup types, the presence of additional cues may have an even 

stronger effect in maintaining correct identification rates. Second, the formation of the lineup array was 

not always kept constant within a lineup size. Whereas 6-person lineups were all presented in a 2 x 3 
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array, 12-person lineups were presented in either a 2 x 6 (standard) or 3 x 4 array (combined) and 20/21-

person lineups were presented in either a 3 x 7 (standard) or 4 x 5 array (combined; M. Bertrand, personal 

communication, February 15, 2015). Although a relatively minor point, changing the shape of the array 

may change how participants viewed and compared fillers—even though positioning of lineup members 

was randomized for each presentation (M. Bertrand, personal communication, February 14, 2015)—thus 

creating a confound when trying to compare the standard and combined lineups within a lineup size. 

Current research. Taking all of these factors into account, I replicated and extended the research 

into simultaneous lineup size, additional cues, and how these two factors interact. First, to determine 

whether smaller image sizes could hinder correct identifications, I investigated whether face recognition 

is affected by image size at encoding and recognition (Chapter 2). Extending Bertrand (2006), I then 

investigated lineups of varying size (6-, 12-, or 24-person) while manipulating the number of cues (front 

only, front and profile, or front, profile, and portrait views). In these studies, I: use several different 

targets, each with their own lineup and lineup members that do not overlap with another target; present 

lineup members equally often in each lineup size; maintain image size across conditions; and maintain the 

array shape within lineup sizes. How lineup decisions are affected by lineup size and additional cues was 

examined by using still images and video at encoding (Chapter 3). Following this, I examined how lineup 

size and additional cues interact when the lineup is simultaneous, but decisions are made sequentially 

(Chapter 4). I present final conclusions in the General Discussion (Chapter 5). 
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Chapter 2: Image Size and Face Recognition 

 As noted in Chapter 1, both lineup size and number of cues were confounded with image size in 

Bertrand (2006), as adding either lineup members or cues resulted in smaller images. This confound is 

problematic because image size can be analogous to distance: retinal size
3
 decreases both when an image 

decreases in size and when an object is farther away (Loftus & Harley, 2005). At some point, this 

decreased size or increased distance will result in details not being perceived (De Cesarei & Codispoti, 

2008) because less information (i.e., fewer pixels) is present in an image (Loftus & Harley, 2005; Wolfe 

& Kuzmova, 2011) or because of physiological limits to visual discriminability (Thibos, Cheney, & 

Walsh, 1987).  

Given that human faces generally vary little in terms of the features that are present and how they 

are configured (e.g., eyes, nose, mouth; features all located in the same places), facial discrimination 

depends on unique configurations (Kolers, Duchnicky, & Sundstroem, 1985) resulting from small 

differences in the size, placement, or colour of features. The smaller the face—due either to image size or 

distance—the more likely it is that small details will be lost, making it harder to recognize a face or 

discriminate amongst faces. As size continues to decrease, so does the ability to discriminate increasingly 

larger features, in accordance with Loftus and Harley’s (2005) distance-as-filtering hypothesis. Thus, if 

smaller image sizes make it harder to recognize faces, Bertrand’s (2006) confound between lineup and 

image size may underestimate the interaction between lineup size and additional cues. That is, providing 

an additional view may prevent even fewer correct identifications from being lost if image size is kept 

constant. 

 Although there is research on how image size affects recognition, the results in this area are 

varied and at times contradictory, often dependent on the particular task (implicit vs. explicit memory), 

the object being recognized (object vs. face), or familiarity with the stimuli. A well-established size 

                                                      

3
 Research also refers to a smaller retinal size as a smaller visual angle (Uttl, Graf, & Siegenthaler, 2007). 
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congruency effect exists with objects, wherein participants are more accurate in recognizing a previously-

seen object when it is seen at the same size at both encoding and recognition, versus seeing it at different 

sizes (Biederman & Cooper, 1992 – Experiment 2; Cooper, Schacter, Ballesteros, & Moore, 1992 – 

Experiment 1; Craddock & Lawson, 2009 – Experiment 1; Gardiner, Gregg, Mashru, & Thaman, 2001 – 

Experiment 1; Gardiner, Konstantinou, Karayianni, & Gregg, 2005 – Experiment 1; Jolicoeur, 1987; 

Milliken & Jolicoeur, 1992 – Experiments 1 and 2; Rajaram, 1996 – Experiment 2; Seamon et al., 1997 – 

Experiment 2; Standing & Bertrand, 2008; Uttl et al., 2007; Yonelinas & Jacoby, 1995 – Experiments 2 

and 3; see Biederman & Cooper, 1992 – Experiments 1 and 3 and Robinson & Standing, 1990 for 

exceptions). The size congruency effect is seen with a range of object types, from abstract line drawings, 

to line drawings of everyday objects, to images of everyday objects. Although consistent when it occurs, 

the size congruency effect is task dependent, occurring with ‘remember’ but not ‘know’ judgments 

(Gardiner et al., 2005 – Experiment 1; Rajaram, 1996 – Experiment 2; Yonelinas & Jacoby, 1995 – 

Experiment 2), and with explicit (e.g., old/new recognition tasks) but not implicit tasks (e.g., priming; 

Biederman & Cooper, 1992 – Experiments 1 and 3; Cooper et al., 1992 – Experiment 1; Fiser & 

Biederman, 1995; Penard, 2007 – Experiments 2 and 3; Uttl et al., 2007). 

 Although size congruency findings are consistent, other effects of image size are less so. For one, 

the size congruency effect is sometimes strengthened by increasing the magnitude of the difference 

between exposure and recognition (Jolicoeur, 1987 – Experiments 2 and 3; Seamon et al., 1997 – 

Experiment 2), but not always (Craddock & Lawson, 2009). Second, there are sometimes main effects of 

image size at either exposure (Jolicoeur, 1987 – Experiment 1a; Standing & Bertrand, 2008) or 

recognition (Uttl et al., 2007),  wherein accuracy increases as image size increases, but often at least one 

of these effects is not found (Biederman & Cooper, 1992 – Experiments 2 and 3; Jolicoeur, 1987; 

Milliken & Jolicoeur, 1992; Standing & Bertrand, 2008). 

 In all, the research related to image size and object recognition suggests that a match in size 

between exposure and recognition is important, but size at either exposure or recognition is not. Thus, the 
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decreasing image size seen in Bertrand (2006) may not have affected recognition. However, object 

recognition research may not be directly applicable—or at least, not always—to face recognition (e.g., 

Meinhardt-Injac, 2013, O’Toole, Edelman, & Bülthoff, 1998), as the stimuli differ in important ways. For 

example, the stimuli used in object recognition research (e.g., abstract line figures, line drawings of 

objects, or images of objects) can vary greatly in shape and/or form. In some cases, the stimuli are 

allowed to vary without controlling for overall shape (e.g., Jolicoeur, 1987). In other cases, pairs of items 

are yoked, but shapes could still vary considerably between pairs (e.g., pair of cameras v. pair of locks; 

e.g., Biederman & Cooper, 1992; Fiser & Biederman, 1995). In the latter case, items within a yoked pair 

could still vary a greatly in overall shape (e.g., padlock vs. combination lock; e.g., Biederman & Cooper, 

1992; Fiser & Biederman, 1995). Because of the variance in shape, detail, and/or form of objects, the size 

of an object at either exposure or recognition may be less important because shapes are relatively distinct 

and details are often sparse, especially with line drawings. In other words, there may be some confusion 

in recognizing an image when some aspect about it changes (e.g., size), but little confusion when all 

aspects (including size) remain constant.  

In contrast, and as noted earlier, human faces differ from object exemplars in that shape and 

feature configurations typically vary little between faces (see O’Toole et al., 1998 for a related argument). 

Thus, size may affect faces differently, as finer details are required for identification and these details are 

more likely to be lost when size is reduced (Wagenaar & Van der Schrier, 1996), making main effects of 

size at exposure and/or recognition more likely. As a result, image size may influence object and face 

recognition in different ways. In fact, research looking at how image quality (including size) affects 

recognition of scenes—which vary but also contain many small details that can be lost with decreased 

size—indicates that as the image size of these complex scenes decreases, so too does recognition (Wolfe 

& Kuzmova, 2011). Notably, the effect of size on face recognition could be even greater, as the scenes 

used in Wolfe and Kuzmova’s (2011) research included bright colour, with different scenes possessing 
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different configurations of colours and lines. So, while these images contained many small details, they 

may still have been much more discriminable than faces.  

Aside from any differences in detail, as well as variations in shape and form, another issue in 

directly applying object-related findings to face recognition is that memory for objects and faces are 

cognitively distinct from each other (e.g., Penard, 2007, Wilhelm et al., 2010), whether or not this is due 

to differential expertise with objects and faces (Gauthier et al., 2014). For example, individuals with 

severe prosopagnosia can still have normal object recognition (Farah, Levinson, & Klein, 1995; Farah, 

Wilson, Drain, & Tanaka, 1995) and individuals with severe object-based agnosia can still have normal 

face recognition (Moscovitch, Winocour, & Behrmann, 1997). As such, it is important both to avoid 

assuming that how size affects object recognition will be the same as how it affects face recognition, and 

to examine how size affects face recognition in particular.  

 Yet, when examining how size affects face recognition, it is important to note that face 

recognition differs substantially based on whether the face is that of a stranger (i.e., unfamiliar) or of 

someone known (i.e., familiar; see Bruce, Burton, & Hancock, 2007, for a thorough treatment of this 

topic). Brief examples of how face recognition differs for familiar and unfamiliar faces include greater 

accuracy with familiar faces, even on matching tasks that do not depend on memory (e.g., Bindemann, 

Attard, Leach, & Johnston, 2013; Bruce, Henderson, Newman, & Burton, 2001; Megreya & Burton, 

2006) and priming occurring with familiar, but not unfamiliar, faces (Penard, 2007 – Experiments 1 and 

2). Due to these cognitive differences between familiar and unfamiliar faces, it is important that these two 

types of faces are examined separately. As well, the generally poorer memory for unfamiliar faces (Bruce 

et al., 2007) is important in the eyewitness context because perpetrators often are unfamiliar to witnesses 

(58% of cases in Memon, Havard, Clifford, Gabbert, & Watt, 2011). To understand the implications of 

picture size on eyewitness identification then, it is necessary to examine unfamiliar faces. 

 In comparison to the wealth of research examining how size affects object recognition, there is 

relatively little examining how size affects unfamiliar-face recognition. The size congruency effect is 
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found with unfamiliar faces (Gardiner et al., 2001 – Experiment 2; Kolers et al., 1985; Nega, 2005; 

Penard, 2007 - Experiment 1b) across a range of sizes, with no significant differences in same-size 

accuracy across this range (Kolers et al., 1985). Yet, most of this research either focuses solely on the 

interaction of size at exposure and recognition (Penard, 2007 – Experiment 1b) or simply collapses 

responses into ‘same size’ or ‘different size’ conditions (Gardiner et al., 2001 – Experiment 2; Nega, 

2005). Only Kolers et al. (1985) examines the effect of size beyond how sizes at exposure and recognition 

interact. In relation to size at exposure, descriptive examination of Kolers et al.’s (1985) tables finds  

inconsistent results, sometimes finding that larger sizes promote correct recognitions (Experiments 2 and 

3) and sometimes finding that moderate sizes promote correct recognitions (Experiment 1). How size at 

encoding affects recognition of unfamiliar faces can be further informed by other research that 

manipulated face size using physical distance (Lampinen, Erickson, Moore, & Hittson, 2014; Lindsay et 

al., 2008) or image size (Wagenaar & Van der Schrier, 1996), which found that the ability to correctly 

identify unfamiliar faces decreases as size at exposure decreases. In addition, as size at exposure 

decreases, the likelihood of false alarms (i.e., stating a previously-unseen face was previously-seen) 

generally increases, for both lineup (Wagenaar & Van der Schrier, 1996) and face recognition paradigms 

(Lampinen et al., 2014). 

 Notably, the potential issue in Bertrand (2006) is related to image size at recognition, which was 

not examined by Lampinen et al. (2014), Lindsay et al. (2008), or Wagenaar and Van der Schrier (1996), 

all of whom manipulated face size at exposure only. Although Kolers et al. (1985) examined the effects of 

size at recognition on face recognition, the only consistent results were with new (i.e., previously-unseen) 

faces, wherein participants were most likely to incorrectly recognize a new face when it was presented at 

the smallest size. In contrast, size at recognition inconsistently affected recognition of old (i.e., seen at 

exposure) faces, with larger images prompting greater accuracy in Experiment 1, smaller images 

sometimes prompting greater accuracy in Experiment 2, and no significant effects of size in Experiment 3 

(Kolers et al., 1985). It is unclear what conclusions can be drawn from this research. Even though size at 
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recognition inconsistently affected correct recognitions in Kolers et al. (1985), so too did size at exposure, 

which contrasts with the consistent effects seen in Lampinen et al. (2014), Lindsay et al. (2008), and 

Wagenaar and Van der Schrier (1996). Further research may yet find that size at recognition consistently 

affects both correct recognitions and false alarms. As well, the ratio of largest to smallest images (5:1) in 

Kolers et al. (1985) is relatively constrained; the effects of size may be heightened with a greater disparity 

in image size. Given that little research examines how size affects recognition of unfamiliar faces—aside 

from examinations of size congruency—and that what research exists (e.g., Kolers et al., 1985) is 

inconclusive in regards to how size at recognition affects said recognition, it seems reasonable to add to 

the current body of research by further investigating how image size affects recognition of unfamiliar 

faces.  

 I will add to the research in this area by having participants complete an old/new face recognition 

task, where size is manipulated at both exposure and recognition, as in Kolers et al. (1985). My research 

will extend that of Kolers et al. (1985) by using a greater range of sizes (16:1) as well as by using a 

different type of face recognition task. Kolers et al. (1985) used a continuous, single-block face 

recognition task where each face could be shown for the first time, the second time, or shown only once; 

participants had to decide whether a presentation was the first or second showing of a face. For faces 

shown twice, 0 to 49 faces could be presented between the first and second showing. In my study, 

participants were exposed to faces in two blocks. In the first block (encoding), participants were shown a 

subset of faces and told that they would need to recognize these faces later. The second block 

(recognition) occurred after a brief delay and consisted of all faces seen in the first block, as well as an 

equal number of previously-unseen faces. During the second block—or, recognition phase—participants 

had to discriminate between the two types of faces by deciding whether each face was “old” (i.e., seen 

during the encoding phase) or “new” (i.e., previously-unseen). In addition to investigating the effect that 

size at recognition has on recognition accuracy, this design also allowed me to add to an area that has 

been relatively little-studied (i.e., size congruency with unfamiliar faces). 
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Hypotheses 

 Hypothesis 1: Size at recognition. In this study, I hypothesize that faces that are smaller at 

recognition will generally be recognized less often than faces that are larger at recognition. As noted 

earlier, details in smaller images will be harder to perceive (De Cesarei & Codispoti, 2008), whether due 

to information loss (Loftus & Harley, 2005; Wolfe & Kuzmova, 2011) or physiological limits (Thibos et 

al., 1987). In line with Kolers et al. (1985), I expect size here will influence recognition of new faces, in 

that as size at recognition decreases, correct classification of new faces will decrease and thus false 

alarms—by necessity—will increase (Hypothesis 1a). Although I would expect that difficulties in 

perceiving smaller images would affect both new and old faces, previous research (i.e., Kolers et al., 

1985) has found inconsistent results with old faces. Because of the concern that image size may have 

affected the results in Bertrand (2006), I take a conservative approach (i.e., that size did influence 

identifications) and hypothesize that size will also influence recognition of old faces, such that as size at 

recognition decreases, correct classification of old faces will decrease and thus misses—by necessity—

will increase (Hypothesis 1b).  

 Notably, both parts of this hypothesis assume that accuracy rates will become closer to chance as 

image size decreases. Yet, it is possible that participants will adopt a more liberal or more conservative 

decision strategy instead. Specifically, if smaller images promote liberal decisions, accuracy rates will 

increase for old images and decrease for new images, due to a greater likelihood of saying any image is 

old. Conversely, if smaller images promote conservative decisions, accuracy rates will decrease for old 

images and increase for new images, due to a greater likelihood of saying any image is new. However, 

prior research has found that accuracy rates for both old and new faces decrease (i.e., correct recognitions 

decrease and false alarms increase) as size at exposure decreases (Lampinen et al., 2014; Lindsay et al., 

2008; Wagenaar & Van der Schrier, 1996), indicating that images are becoming harder to correctly 

classify, but not that participants are biased towards a particular decision strategy. Thus, I do not expect to 

see either liberal or conservative decision strategies.  



27 

 

 Hypothesis 2: Size at exposure. I also hypothesize that size at exposure will affect recognition 

accuracy, for the same reason as Hypothesis 1—namely that it will be more difficult to perceive details of 

smaller images (De Cesarei & Codispoti, 2008). I expect this difficulty will affect both new and old faces, 

such that smaller images at exposure will result in greater false alarms with new faces (Hypothesis 2a; 

because it will be easier to confuse an old face with its matched new face) and fewer correct recognitions 

of old faces (Hypothesis 2b). These hypotheses are generally supported by prior research (Lampinen et 

al., 2014; Wagenaar & Van der Schrier, 1996), although there are inconsistencies with both false (Lindsay 

et al., 2008) and correct identifications (Kolers et al., 1985). Due to these inconsistencies, Hypotheses 2a 

and 2b are stated tentatively. Notably, neither this Hypothesis nor the next are directly related to the 

concern regarding image size at recognition, but these investigations will add to the relatively sparse 

research regarding how image size affects recognition accuracy of unfamiliar faces.  

 Hypothesis 3: Size congruency. Lastly, I hypothesize that a size congruency effect will occur, in 

that participants will better recognize old faces when they are presented at the same size during encoding 

and recognition, as compared to when the faces are different sizes (Hypothesis 3a). This aspect of 

encoding specificity (Tulving & Thomson, 1973) is supported by both the object recognition literature 

(e.g., Jolicoeur, 1987; Milliken & Jolicoeur, 1992), as well as the unfamiliar-face recognition literature 

(Gardiner et al., 2001; Kolers et al., 1985; Nega, 2005; Penard, 2007). Because my study involves five 

different image sizes, there are five same-size conditions. I expect that the size congruency effect will 

interact with image size, such that recognition accuracy will be greater for larger size-congruent faces 

than for smaller size-congruent faces (Hypothesis 3b). This hypothesis is tentatively stated: although prior 

results were consistent when examining scene recognition (Wolfe & Kuzmova, 1995 – Experiment 1), 

they were highly inconsistent with face recognition (Kolers et al., 1985).  

 When image sizes differ, I expect that the extent to which size differs will influence correct 

recognition of old images, such that as magnitude (i.e., the difference in size) increases, accuracy will 

decrease (Hypothesis 3c; e.g., Kolers et al., 1985). This examination and hypothesis is also related to 
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encoding specificity (Tulving & Thomson, 1973), such that the greater the discrepancy between encoding 

and recognition tasks, the poorer the recognition. A similar principle is found with face views (described 

in Chapter 3), where smaller differences in views promote better recognition accuracy (Bruce, 1982; Liu 

& Chaudhuri, 1998; Logie, Baddeley, & Woodhead, 1987; Longmore, Liu, & Young, 2008; O’Toole et 

al., 1998; Van der Linde & Watson, 2010). I also hypothesize that image size order (e.g., larger 

first/smaller second vs. smaller first/larger second) will influence accuracy with old images (Hypothesis 

3d). Because “scaling up” (i.e., smaller image first, larger second) requires individuals to infer the 

information included in a later image, while “scaling down” (larger image followed by smaller) does not, 

the former task will be more difficult (e.g., Kolers et al., 1985; Wolfe & Kuzmova, 1995). As a result, I 

expect that accuracy rates will be higher when larger images are presented first. This hypothesis is also 

supported by both complex scene (Wolfe & Kuzmova, 1995) and face stimuli (Kolers et al., 1985 – 

Experiments 2 and 3) research. Notably, Hypothesis 3d is tentative, as Kolers et al.’s (1985) research 

using face stimuli was inconsistent (i.e., the opposite was found in Kolers et al.’s Experiment 1), so it is 

possible that the opposite, or no, effect will be found. 

Method 

Participants 

 Participants were 101 undergraduate students enrolled in Psychology 100 and part of the subject 

pool. Participants were between 17 and 22 years of age (M = 18.21, SD = 0.96), mainly female (79.2%), 

and mainly either of European (69.3%) or Asian (26.7%) ethnicity (another 2% identified as Middle 

Eastern, and 1% each as First Nations and Indian ethnicities). Participants were compensated with either 

course credit (0.5/30min) or cash ($5/30min.). 

Materials 

 The old/new recognition task used 100 images from a pre-existing pool of face images. Images 

included individuals of apparent European (74), Asian (18), and Indian (8) ethnicity, with ethnicity almost 

entirely balanced across an equal number of (apparent) male and female faces. Images were yoked 
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together in pairs, with yoked faces matching on general characteristics, such as apparent gender, apparent 

ethnicity, and hair colour and style (see Figure 2.01). The images were then split into two groups of 50 

images, so that one image from each yoked pair was present in each group. Participants saw one of the 

groups at encoding; at recognition, both groups were seen. Image order was randomized by the computer 

at both encoding and recognition. Which group was presented at encoding was counterbalanced across 

participants. Images were presented in full colour, showing lineup members from the neck up. 

 Image size was manipulated at both encoding and recognition by showing faces in one of five 

sizes. Image size from recent research within the laboratory was set as the standard size, with other size 

conditions either increasing or decreasing from this standard. The sizing in recent research was used as 

the programming in Bertrand’s (2006) research had become obsolete, meaning that the image size in that 

research could not be accurately determined. The standard image size was 5.0cm x 7.1cm
4
; smaller sizes 

were 1/2 (2.5cm x 3.5cm) or 1/4 (1.2cm x 1.8cm) the standard’s height and width, and larger sizes were 

2x (10.0cm x 14.3cm) or 4x (20.3cm x 28.8cm) the standard’s height and width (see Figure 2.02). The 

ratio of the smallest to largest size was 1:16, which is larger than the ratio in Kolers et al. (i.e., 1:5; 1985). 

 

Figure 2.01. Example of a yoked image pair. 

                                                      

4
 Image size is not the same as the size of the face in the image, as faces did not fill the image. Instead, faces were 

sized to a standard sizing box within the image, which was approximately 57% of the width and 62% of the height 

of the image. This sizing box allowed for faces to be of similar size, allowed additional cues (e.g., hair style) to be 

present, and centered the faces in the image. 
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Equal numbers of faces were presented in each size at encoding and recognition and faces shown at one 

size in encoding were equally likely to be shown in any of the five sizes at recognition. Yoked pairs (i.e., 

the old face and the new face yoked to it) were always the same size at recognition. Image size for each 

face was counterbalanced across participants.  

 Due to computer differences in the lab, screen resolution became an unintentional condition in 

this study, with equal numbers of participants completing the study at each resolution. Image size 

remained the same across both types of computer screens, but the number of pixels comprising the image  

 

Figure 2.02. Examples of the different image sizes used in this study. The actual sizes of the images differ 

from those used in the study, though the relative sizes are correct. 
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differed considerably between the high- and low-resolution monitors. For example, standard sizes on both 

types of monitors measured 5.0cm x 7.1cm, but the pixel dimensions in the high-resolution monitor 

measured 182 x 258, while the pixel dimensions in the low-resolution monitor measured 85 x 121. The 

resolution difference between the two monitors was great enough that the pixel dimensions of any image 

on the low-resolution monitor were very similar to the pixel dimensions of the next smallest image on the 

high-resolution monitor (e.g., the high-resolution, 1/2 size pixels measured 91 x 129). Though 

unintentional, the difference between the two monitor resolutions allowed me to assess whether the 

effects of image size are due to the image’s resolution, as indicated in prior research with unfamiliar 

stimuli (e.g., Bindemann et al., 2013 – Experiment 1; Wolfe & Kuzmova, 2011). Specifically, if actual 

image size is what matters, then results at each image size should be similar between high- and low-

resolution monitors. In contrast, if resolution is what matters, then results between high- and low-

resolution monitors should only be similar when pixel dimensions are similar.  

Procedure 

 Once participants arrived at the lab, their attendance was recorded and they were taken to a 

testing computer as the entire study was computer-run. First, participants provided electronic consent and 

demographic information. Next, participants were informed that they would see two sets of faces. They 

were instructed to remember the first set of faces (encoding phase). For the second set of faces 

(recognition phase), they were informed that they would see “old” faces (those seen during encoding) and 

“new” faces and were instructed to decide whether each face was old or new. Participants were also told 

that the images in the recognition phase would have a different colour background than the images in the 

encoding phase—to prevent images from being exactly the same between the two phases—and that old 

faces may not be shown at the same size as when they were first shown. The notification of size change is 

consistent with the research in the area (e.g., Kolers et al., 1985; Nega, 2005; Rajaram, 1996; Yonelinas & 

Jacoby, 1995). 
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 After reading these instructions, participants took part in practice trials consisting of cartoon 

images, where they were exposed to three cartoon images and made old/new decisions on five subsequent 

images. These practice trials allowed participants to become accustomed to the task, as well as to the 

changes in background colour and size. Participants had the opportunity to ask the experimenter any 

questions they had about the task after completing the practice trials. Once any questions were answered, 

or if the participant had no questions, they could continue on to the next phase. Participants were 

reminded that they would be asked to recognize the faces later and that the images would not be exactly 

the same when seen a second time (i.e., background colour or size could change). All 50 faces during 

encoding were presented for 3 seconds, with a 1 second inter-trial interval between faces. After the 

encoding phase was complete, participants experienced a 3 minute delay during which they attempted to 

solve anagrams (presented on the computer); they were instructed to try to complete as many anagrams as 

possible. Such delays are intended to prevent participants from rehearsing the faces between encoding and 

recognition. 

 The program automatically moved participants on to the recognition phase after 3 minutes. At 

this point they were reminded about the nature of the current task. Specifically, that they were to decide 

whether each face was one that they were previously shown and that, if so, the background colour would 

and image size could differ from before. Participants were reminded to respond (via mouse click) with 

“old” if the face was seen in the first part of the study and with “new” if the face was not seen in the first 

part of the study. Lastly, participants were told that they were being timed
5
 and so should respond both 

quickly and accurately. A blank screen was briefly shown between each face to indicate that a different 

face was being presented. 

 The participants made old or new decisions for all 100 faces in the recognition phase, after which 

they were debriefed about the study. Once debriefed, they asked the experimenter any questions they had, 

provided a hardcopy of their consent, were compensated appropriately, and were thanked for their time. 

                                                      

5
 Although reaction time data was collected, it is unreliable and so is not analyzed. 
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Data Analysis 

 This study had a 2 (resolution: high, low) x 2 (image type: old, new) x 5 (recognition: 1/4, 1/2, 

standard, 2x, 4x) x 5 (exposure: 1/4, 1/2, standard, 2x, 4x) mixed design, where resolution was the only 

between-subjects variable. Although new faces could not strictly be considered as part of the full factorial 

model—they were not presented at exposure and thus could not be considered to have an exposure size, 

per se—exposure size in this situation refers to the size of the yoked image that was presented at 

exposure. The dependent variable in all analyses is the proportion of accurate responses.  Notably, even 

though participants made 100 decisions, there are only 50 within-subjects cells in the design, as each cell 

was represented twice in the recognition phase. For example, there were two images that were old, at 1/2 

size at exposure, and at 2x size at recognition. Similarly, there were two images that were new, whose 

yoked image was presented at 4x size at exposure, and that were presented at standard size at recognition. 

Reponses to these pairs of images were collapsed into a single cell, representing the proportion of correct 

decisions. Thus, rather than each cell containing a dichotomous correct/incorrect decision, the accuracy 

values for each cell were .00 (incorrect decision on both images), .50 (correct decision on only one 

image), or 1.00 (correct decision on both images).  

 Even though cells values were not dichotomous, there was still the risk that the range of values 

within a cell was too small, especially as means and standard deviations are not independent with 

proportional data. As a result, a mixed model Analysis of Variance (ANOVA) run on these data may not 

be robust because the current dependent variable may reflect ordinal data, even if the underlying measure 

is continuous. To deal with this situation, the data were examined using both a mixed model ANOVA and 

a Generalized Estimating Equations (GEE) analysis; the latter analysis allows for both repeated measures 

and categorical outcome variables. The results from both analyses were compared.  I decided to present 

the GEE analyses if the patterns of significance differed greatly (e.g., multiple situations where a 

factor/predictor was significant in one analysis but not the other) and to present the ANOVA results if the 

patterns of significance were very similar (e.g., few/very minor differences in significance), as the 
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ANOVA results are more intuitive to interpret, especially in light of the hypotheses. The differences in 

significance between the two analyses were minimal, so the ANOVA results are presented. See Appendix 

A for a description of the GEE analysis and Table A.01, where p values for each main effect and 

interaction are presented, and Appendix B for the full set of descriptives. 

 Due to the number of analyses, a Bonferroni correction was applied to the overall analyses (α = 

.05/5 = .01). Bonferroni corrections were also selected for each follow-up pairwise comparison and 

simple main effect. In the latter cases the p values reflect the number of tests included in the comparisons. 

Most effects met the assumption of sphericity, except for the interactions between recognition and image 

type and recognition and exposure; Greenhouse-Geisser corrections were used for these interactions. In 

addition to the mixed model ANOVA, four analyses were conducted to examine specific aspects of the 

size congruency effect. These analyses focus on old images as they related to the size congruency effect. 

First, to examine whether an overall size congruency effect was present, I collapsed across conditions 

where size at exposure and recognition matched, and again for conditions where they differed. These two 

values were compared using a paired-samples t-test. Second, to examine whether the five size-congruency 

conditions differed from each other, a repeated-measures ANOVA was conducted. Because Q-Q plots 

indicated non-normality
6
, I conducted a Friedman test and compared the patterns of results to the 

ANOVA. As the patterns of results for the two analyses corresponded, only the ANOVA is mentioned in 

the results. Third, to examine whether the magnitude of difference in size strengthens the size congruency 

effect, responses were collapsed based on how much they differed (1:1, 2:1, 4:1, 8:1, or 16:1) and a one-

way repeated-measures ANOVA was conducted. A Greenhouse-Geisser correction was used with these 

results to account for sphericity. Fourth, to examine whether it is more beneficial to see larger images at 

exposure and smaller images at recognition, or vice versa, responses for mismatched sizes were collapsed 

based on whether the image size at exposure was larger or smaller than that at recognition. These results 

were examined using a paired-samples t-test. 

                                                      

6
 I examined Q-Q plots, versus Shapiro-Wilks, as the latter analysis can be overly sensitive with larger sample sizes 

(e.g., n >50; Lærd, n.d.-a) and my sample size was well above this threshold, n = 101. 
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Results 

Main Effects 

 All factors in the mixed model ANOVA had significant main effects: resolution, F(1, 99) = 

55.88, p < .001, ηp
2 
= .36; image type, F(1, 99) = 88.01, p < .001, ηp

2 
= .47; recognition size, F(4, 396) = 

22.11, p < .001, ηp
2 
= .18; and exposure size, F(4, 396) = 44.26, p < .001, ηp

2 
= .31. For resolution, 

participants were less accurate if making decisions on a lower-resolution computer (M = .58, SE = .01) 

versus a higher-resolution computer (M = .66, SE = .01), p < .001. For image type, participants were less 

accurate with old images (M = .54, SE = .01) than with new images (M = .70, SE = .01), p < .001. For 

recognition size, accuracy rates were lowest for the 1/4 (M = .54, SE = .01) and 1/2 sizes (M = .61, SE = 

.01), then plateaued for the standard, 2x, and 4x sizes (Ms = .65 - .65, SEs = .01 - .01). The 1/4 size was 

significantly different from all other sizes, ps < .01, while the 1/2 size was significantly different from all 

sizes, ps < .05, except for the 2x size, p = .07; the largest three sizes did not significantly differ from each 

other, ps = 1.00. For exposure size, accuracy rates steadily increased from 1/4 (M = .54, SE = .01) to 4x 

sizes (M = .70, SE = .01); all pairwise comparisons were significant, ps < .03, except for the standard (M 

= .63, SE = .01) and 2x comparison (M = .66, SE = .01), p = .32. 

 Most main effects—except for resolution—were qualified by three two-way interactions and one 

three-way interaction: Image type x Recognition, F(3.19, 315.53) = 17.06, p < .001, ηp
2 
= .15; Image type 

x Exposure, F(4, 396) = 43.56, p < .001, ηp
2 
= .31; Recognition x Exposure, F(13.16, 1303.06) = 7.29, p < 

.001, ηp
2 
= .07; and Image type x Recognition x Exposure, F(16, 1584) = 5.90, p < .001, ηp

2 
= .06. Two-

way interactions were examined using simple main effects. The three-way interaction was examined by 

conducting additional ANOVAs. Each interaction is discussed in relation to the relevant hypothesis (see 

Appendix C for statistical tables). 

Hypothesis 1: Size at Recognition 

 The effect of size at recognition significantly differed depending on whether the image was of an 

old or new face. Recognition size had a significant effect for new images, F(4, 96) = 22.20, p < .001, ηp
2 
= 



36 

 

.48, but not for old images (Ms = .53 - .55, SEs = .02), F(4, 96) = .46, p = .77, ηp
2 
= .02. Specifically, 

accuracy rates for new faces increased from 1/4 (M = .55, SE = .02) to 1/2 sizes (M = .67, SE = .02), 

before plateauing from the standard size on (Ms = .75 - .77, SEs = .01 - .02); the smallest two sizes 

significantly differed from all others, ps < .001, while the largest three sizes did not significantly differ 

from each other, ps = 1.00. See Figure 2.03. 

Hypothesis 2: Size at Exposure 

 The effect of size at exposure differed depending on whether an image was old or new
7
, although 

the pattern was opposite to that of size at recognition. In this analysis, exposure size had a significant 

effect for old images, F(4, 96) = 68.73, p < .001, ηp
2 
= .74, wherein accuracy rates steadily increased as 

size at exposure increased from 1/4 (M = .35, SE = .02) to 4x (M = .69, SE = .02); all sizes were 

significantly different from each other, ps < .03, except for the standard (M = .57, SE = .02) versus 2x  

 

 

Figure 2.03. Interaction between image size at recognition and image type on proportion of accurate 

responses. “Old” images are those that were seen during exposure; “new” images are those that were seen 

only at recognition. The smallest image size is 1/4 and the largest is 4x the standard image size. 

                                                      

7
 New images were not seen at exposure, but were each yoked to an old image (that was seen at exposure). 
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comparison (M = .62, SE = .02), p = .07. In contrast, exposure size had no effect on accuracy rates of the 

yoked, new images (Ms = .69 - .72, SEs = .02), F(4, 96) = 1.40, p = .24, ηp
2 
= .06. See Figure 2.04. 

Hypothesis 3: Size Congruency  

 Overall analysis. This analysis examines whether there is an overall effect of same- versus 

different-size on decision accuracy for old faces. Overall, accuracy in the same-size conditions (M = .67, 

SD = .17) was significantly higher than the accuracy in the different-size conditions (M = .50, SD = .13), 

t(100) = 9.48, p < .001, d = 0.96. 

 Exposure x Recognition interaction. Accuracy rates were dependent on both size at exposure 

and size at recognition. As the Recognition x Exposure interaction was further qualified by the Image 

type x Recognition x Exposure interaction, the results are discussed in relation to the latter interaction. 

The latter interaction was separated into Recognition x Exposure repeated-measures ANOVAs for old and 

new images, with simple main effects examined for both of these ANOVAs. The main focus of this  

 

 

Figure 2.04. Interaction between image size at exposure and image type on proportion of accurate 

responses. “Old” images are those that were seen during exposure; “new” images are those that were seen 

only at recognition, but yoked to old images. The smallest image size is 1/4 and the largest is 4x standard 

size. 

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

 1/4  1/2 Standard 2x 4x

A
cc

u
ra

te
 D

ec
is

io
n

s 
(P

ro
p

o
rt

io
n

) 

Image Size at Exposure 

Old Images

New Images



38 

 

analysis involves the old images; the results for new images are included, but described more briefly. See 

Table 2.01 for accuracy rates for old and new images. 

 Old images. For old images, recognition size significantly affected accuracy at all exposure sizes: 

1/4, F(4, 96) = 9.76, p < .001, ηp
2 
= .29; 1/2, F(4, 96) = 8.67, p < .001, ηp

2 
= .26; standard, F(4, 96) = 3.06, 

p = .02, ηp
2 
= .11; 2x, F(4, 96) = 8.03, p < .001, ηp

2 
= .25; and 4x, F(4, 96) = 18.70, p < .001, ηp

2 
= .44.   

 Exposure size: 1/4. When images were shown at 1/4 size at exposure, accuracy was greatest when 

recognition size was also 1/4 (M = .52, SE = .04). This recognition size had significantly greater accuracy 

Table 2.01. Accuracy Rates by Exposure and Recognition Size for Each Image Type 

 
Recognition size 

Exposure size 1/4 1/2 Standard 2x 4x 

 Old images 

1/4 .52 (.04) .39 (.04) .30 (.04) .26 (.03) .28 (.04) 

1/2 .54 (.04) .58 (.03) .47 (.04) .38 (.04) .34 (.03) 

Standard .58 (.04) .58 (.04) .65 (.03) .54 (.03) .49 (.04) 

2x .47 (.04) .62 (.03) .62 (.04) .73 (.03) .68 (.03) 

4x .56 (.03) .60 (.04) .69 (.03) .72 (.03) .86 (.03) 

 
New images 

1/4 .58 (.04) .71 (.03) .78 (.03) .74 (.03) .79 (.03) 

1/2 .54 (.04) .63 (.03) .77 (.03) .75 (.03) .77 (.03) 

Standard .54 (.04) .66 (.03) .73 (.03) .77 (.03) .73 (.03) 

2x .54 (.04) .66 (.04) .74 (.03) .72 (.03) .81 (.03) 

4x .56 (.04) .68 (.03) .75 (.03) .84 (.02) .76 (.03) 

Note. Values presented are estimated marginal means; standard errors are in parentheses. Bolded values 

are conditions where image size was the same between exposure and recognition. “Old” images were seen 

during exposure; “new” images were seen only at recognition, but were yoked to old images. The smallest 

image size is 1/4 and the largest is 4x the standard image size. 



39 

 

than all others, ps < .001, except for 1/2 size (M = .39, SE = .04), p = .08. No other comparisons were 

significant, ps > .07. 

 Exposure size: 1/2. When images were shown at 1/2 size at exposure, accuracy was greatest when 

recognition size was also 1/2 (M = .58, SE = .03). This recognition size had significantly greater accuracy 

than the 2x and 4x sizes, ps < .003, but not from 1/4 or standard sizes, ps > .13. As well, accuracy for the 

1/4 size at recognition (M = .54, SE = .04) was significantly higher than the 2x or 4x sizes, ps < .02. 

 Exposure size: Standard. When images were shown at the standard size at exposure, accuracy 

was greatest when recognition size was also standard (M = .65, SE = .03). This recognition size had 

significantly greater accuracy than the 4x size (M = .49, SE = .04), p = .01. No other pairwise 

comparisons were significant, ps > .11. 

 Exposure size: 2x. When images were shown at the 2x size at exposure, accuracy was greatest 

when recognition size was also 2x (M = .73, SE = .03). However, the only significant pairwise 

comparison at this exposure size was found at the smallest recognition size, 1/4 (M = .47, SE = .04), 

where the accuracy rate was also significantly lower than all other recognition sizes, ps < .04; all other ps 

> .19. 

 Exposure size: 4x. When images were shown at the 4x size at exposure, accuracy was greatest 

when recognition size was also 4x (M = .86, SE = .03). Accuracy at this recognition size was significantly 

greater than all other recognition sizes, ps < .003. The lowest accuracy at this exposure size was found 

with the 1/4 size at recognition (M = .56, SE = .03), which was significantly lower than the accuracy for 

the largest three sizes, ps < .04. 

 New images. For new images, recognition size significantly affected accuracy at all exposure 

sizes: 1/4, F(4, 96) = 6.27, p < .001, ηp
2 
= .21; 1/2, F(4, 96) = 9.52, p < .001, ηp

2 
= .28; standard, F(4, 96) 

= 5.78, p < .001, ηp
2 
= .19; 2x, F(4, 96) = 9.81, p < .001, ηp

2 
= .29; and 4x, F(4, 96) = 9.92, p < .001, ηp

2 
= 

.29. However, in contrast to the patterns of results for old images, the patterns of results for new images 

were very similar, regardless of exposure size. In particular, the 1/4 recognition size had the lowest 
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accuracy at the 1/4 (M = .58, SE = .04), 1/2 (M = .54, SE = .04), standard (M = .54, SE = .04), 2x (M = 

.54, SE = .04), and 4x (M = .56, SE = .04) exposure sizes. The accuracy at 1/4 recognition size was 

significantly lower than all other sizes when exposure size was also 1/4, ps < .04; no other comparisons 

were significant ps > .70. Results were similar at other exposure sizes: the 1/4 recognition size had 

significantly lower accuracy than the three largest recognition sizes at the 1/2 exposure size, ps < .001, the 

standard exposure size, ps < .004, the 2x exposure size, ps < .003, and the 4x exposure size, ps < .004.  

 The only other significant differences were found with the 1/2 recognition size at the 1/2 (M = 

.63, SE = .03), 2x (M = .66, SE = .04), and 4x (M = .68, SE = .03) exposure sizes. At the 1/2 exposure 

size, accuracy with the 1/2 recognition size was significantly lower than those at the standard (M = .77, 

SE = .03), p = .03, and 4x sizes (M = .77, SE = .03), p = .02. At the 2x exposure size, accuracy with the 

1/2 recognition size was significantly lower than the rate at the 4x size (M = .81, SE = .03), p = .01. At the 

4x exposure size, accuracy with the 1/2 recognition size was significantly lower than the rate at the 2x 

size (M = .84, SE = .02), p = .002.  

 Additional size congruency analyses (old images). When the five same-size conditions were 

compared, the analyses indicated significant differences in accuracy rates dependent on image size, F(4, 

400) = 19.35, p < .001, ηp
2 
= .16. Pairwise comparisons showed that accuracy generally increased as the 

image size increased: accuracy with the 1/4 matched-size condition (M = .52, SE = .04) was significantly 

lower than the three largest matched-sizes; accuracy with the 1/2 matched-size (M = .57, SE = .03) was 

significantly lower than the two largest matched-sizes; accuracy with both the standard (M = .65, SE = 

.03) and 2x (M = .73, SE = .03) matched-sizes were additionally significantly lower than the 4x matched-

size (M = .86, SE = .02), ps < .02. 

 The magnitude of difference in size between exposure and recognition also affected accuracy, 

F(3.00, 300.30) = 38.61, p < .001, ηp
2 
= .28. Almost all comparisons were significantly different, ps < .03; 

the exception was the comparison between the largest two magnitudes of difference (8:1 and 16:1), p = 

1.00. Specifically, accuracy was highest when image size matched between exposure and recognition (M 



41 

 

= .67, SE = .02), decreased when the image ratio was 2:1 (M = .57, SE = .02), decreased again when the 

image ratio was 4:1 (M = .51, SE = .02), and decreased again when the image ratio was either 8:1 or 16:1 

(Ms = .42 - .42, SEs = .02 - .03).  

 The last size congruency analysis examined the effect of image size order. This analysis indicated 

that accuracy was significantly higher when larger images were presented at exposure and smaller images 

were presented at recognition (M = .60, SD = .16) than vice versa (smaller images at exposure and larger 

images at recognition; M = .41, SD = .15), t(100) = 10.41, p < .001, d = 1.06. This pattern and the pattern 

regarding magnitude of size are reflected in Figure 2.05. 

Image Resolution 

 As discussed earlier, resolution had a significant main effect on accuracy, such that accuracy was 

lower with low-resolution monitors than it was with high-resolution monitors. Resolution did not 

significantly interact with any other factor using the Bonferroni adjusted α = .01. In order to see whether 

the main effect of resolution would disappear when conditions were equated based on pixel dimensions, 

 

Figure 2.05. Correct recognition of old images by the ratio exposure to recognition size. Ratio = 1 

indicates size was the same between exposure and recognition. Ratio < 1 indicates that exposure size was 

smaller than recognition size (e.g., .06 indicates images that were 1/4 size at exposure and 4x size at 

recognition). Ratio > 1 indicates that exposure size was larger than recognition size (e.g., 16 indicates 

images that were 4x size at exposure and 1/4 size at recognition). Lines reflect results by exposure size. 
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rather than image size, a follow-up mixed model ANOVA was conducted. To equate this follow-up 

analysis to the original mixed model ANOVA as much as possible, all factors were included and the same 

Bonferroni adjusted α was used. As the only significant effect of resolution in the original analysis was 

the main effect, this was the only effect examined in the follow-up analysis.  

 As a reminder, if the effect is specifically due to resolution, the accuracy at one size on the high-

resolution monitors should be similar to the results at the next largest size on the low-resolution monitors 

(i.e., high resolutions pack a larger amount of pixels into a smaller image size). Due to the offset in image 

size between the two resolutions, this analysis only involved four pairs of image sizes. When conditions 

were equated based on pixel dimensions, the main effect of resolution disappeared, F(1, 99) = 2.89, p = 

.09, ηp
2 
= .03. The accuracy rates for the low- (M = .62, SE = .01) and high-resolution (M = .64, SE = .01) 

no longer significantly differed. 

Sensitivity and Response Bias  

 The current study employed a traditional facial memory paradigm, meaning that signal detection 

analyses (i.e., sensitivity, response bias) are appropriate. In this context, sensitivity (d’) is the ability to 

discriminate between old and new images, with larger values indicating greater discriminability, and 

response bias (c) indicates whether participants are biased towards providing “old” (negative values) or 

“new” responses (positive values; e.g., Kantner & Lindsay, 2012). However, the small number of trials 

per condition per participant means that both sensitivity and response bias measures are based on too few 

data points to justify inferential signal detection analyses. Instead, I first averaged hit and false alarm rates 

across participants, allowing me to descriptively analyze the patterns of both sensitivity and response bias 

and visually compare these patterns  to the earlier analyses (see Table 2.02 for d’ and c values). 

 Size at recognition. Sensitivity increased from the 1/4 (d’ = 0.22) to 1/2 (d’ = 0.57) to standard 

sizes (d’ = 0.80), after which they plateaued (d’s = 0.80 – 0.85). This pattern indicates that participants 

were better able to tell old from new images as size increased, but only up to the standard size; 

discriminability did not substantially increase after this point. Increases in response bias values match the 



43 

 

Table 2.02. Sensitivity and Response Bias by Exposure and Recognition Size 

 
Recognition size 

Exposure size 1/4 1/2 Standard 2x 4x Average 

 
Sensitivity (d') 

1/4 0.25 0.27 0.23 0.00 0.22 0.19 

1/2 0.20 0.52 0.64 0.38 0.32 0.41 

Standard 0.31 0.61 1.00 0.85 0.57 0.67 

2x 0.01 0.72 0.95 1.20 1.34 0.85 

4x 0.31 0.73 1.16 1.57 1.78 1.11 

Average 0.22 0.57 0.80 0.80 0.85 
 

 
Response bias (c) 

1/4 0.08 0.43 0.65 0.64 0.69 0.49 

1/2 -0.01 0.07 0.41 0.49 0.58 0.31 

Standard -0.06 0.12 0.12 0.32 0.32 0.17 

2x 0.09 0.05 0.17 -0.01 0.20 0.10 

4x 0.01 0.11 0.09 0.19 -0.19 0.04 

Average 0.02 0.15 0.29 0.33 0.32 
 

Note. Bolded values are conditions where image size was the same between exposure and recognition. 

The smallest image size is 1/4 and the largest is 4x the standard image size. 

sensitivity pattern and indicate that this increased discriminability may be due to an increased likelihood 

of responding that a particular image was new. This pattern also adheres to the earlier inferential analysis, 

where accuracy increased with size at recognition, but only for new images.  

 Size at exposure. Sensitivity values continuously increased from the 1/4 (d’ = 0.19) to the 4x size 

(d’ = 1.11), indicating that participants were better able to discriminate between old and new images as 

size at exposure increased. Response bias was greatest with the 1/4 size (c = 0.49) but continuously 

decreased until it was negligible at the 4x size (c = 0.04), indicating that participants were biased towards 
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providing “new” responses when exposure size was small, but were not biased at the largest size. The 

patterns of results for both sensitivity and response bias indicate that as size at exposure increased, 

participants were increasingly likely to correctly recognize old images, which again adheres to the earlier 

inferential analysis. 

 Size congruency. Overall, participants were better able to tell old from new images when image 

size was the same between exposure and recognition (d’ = 0.95) than when image size differed (d’ = 

0.57). Response bias was also negligible when image size was the same (c = 0.01), but larger and biased 

towards new images when image size differed (c = 0.27). These patterns are similar to those found with 

the inferential analyses, where correct recognition of old images was greatest when image size matched, 

and further indicate that these results were not due to biased responding. When examined by exposure 

size, a match in image size generally resulted in better discriminability and less response bias. The only 

exception to the latter pattern was found with the largest image size (4x), where the (absolute) response 

bias was relatively large and indicated that participants were biased towards providing “old” responses.  

 Across the five same-size conditions, participants were consistently better able to discriminate 

between old and new images as image size increased from the 1/4 (d’ = 0.25) to the 4x size (d’ = 1.78), 

which mirrors the earlier inferential analysis. In contrast, response bias was more inconsistent across the 

five same-size conditions. Participants were slightly more likely to state an image was new when image 

size increased from the 1/4 (c = 0.08) and 1/2 sizes (c = 0.07) to the standard size (c = 0.12), but then bias 

decreased to a negligible amount with the 2x size (c = -0.01). The absolute value of bias then increased 

again with the 4x size (c = -0.19), although participants were now more likely to state an image was old 

than new.  

 Regarding the magnitude of the difference in size, discrimination was highest when image size 

matched (d’ = 0.95) and decreased as the magnitude increased from 2:1 (d’ = 0.80), to 4:1 (d’ = 0.56), to 

8:1 and 16:1 (d’s = 0.27). For response bias, negligible bias was found with image size matched (c = 

0.01), but bias towards stating images were new increased with the 2:1 and 4:1 magnitudes (cs = 0.23 - 
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0.26), and then increased further with the 8:1 and 16:1 magnitudes (cs = 0.35 - 0.36). These patterns of 

results indicate that participants were less accurate as the difference in size between exposure and 

recognition increased and that this decrease in accuracy is because participants were more likely to state 

that any particular image was new. Although the earlier inferential analysis focused on old images, the 

patterns in both sensitivity and response bias correspond with those results.  

 Both sensitivity and response bias appear to be influenced by image size order in the size-

incongruent conditions: Discriminability was higher when larger images were presented at exposure and 

smaller images were presented at recognition (d’ = 0.66) than vice versa (d’ = 0.48), whereas response 

bias was lower when larger images were presented at exposure and smaller images were presented at 

recognition (c = 0.08) than vice versa (c = 0.47). Once again, the patterns in both sensitivity and response 

bias correspond with the earlier inferential analyses.  

Summary of Results 

 The effect of image size on unfamiliar faces depended on whether the face was previously–seen 

(old) or –unseen (new). New faces were only affected by size at recognition, and only the smallest two 

sizes had an effect. Old faces were affected by image size at exposure, with almost all sizes significantly 

differing from each other. Accuracy for old faces was also greater when image size was the same between 

exposure and recognition tasks. Further investigation of image size with old faces showed that: a) 

matched-size comparisons also differed, with accuracy generally being greater with the larger sizes than 

the smaller size; b) when image size was not the same, accuracy decreased as the magnitude of difference 

increased; and c) when image size was not the same, accuracy was greater when larger images were 

shown at exposure and smaller images were shown at recognition. I also found that images that were of 

different sizes, but the same resolution (i.e., contained the same number of pixels) did not differ. 
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Discussion 

Hypothesis 1: Size at Recognition 

 In regards to the first hypothesis, that images that are smaller at recognition will be recognized 

less often than images that are larger, I obtained mixed support. First, I posited that accuracy for new 

faces would decrease as image size decreased. I found this effect, but it only occurred for sizes smaller 

than the standard size. At the smallest sizes, participants were more likely to confuse new faces with 

previously-seen faces, resulting in participants correctly classifying new faces at around chance levels 

(.55). I also posited that accuracy for old faces would decrease as image size decreased. However, old 

images were unaffected by size at recognition. Thus, correct recognition of unfamiliar faces was 

unaffected by image size during recognition. Overall, larger images at recognition are better, but only for 

new faces and, even then, only up to a point (i.e., there was no additional benefit beyond the standard 

size). 

 The current research corresponds to both the research that has found an effect of recognition size 

(Kolers et al., 1985; Uttl et al., 2007; Wolfe & Kuzmova, 2011 – Experiment 1), as well as the research 

that has failed to find this effect (Biederman & Cooper, 1992 – Experiment 3; Jolicoeur, 1987; Milliken & 

Jolicoeur, 1992 – Experiments 1 and 3; Standing & Bertrand, 2008). The reason for this is because 

research that has found that size at recognition matters—particularly, that accuracy is worse with smaller 

images—has generally found this effect with new images (Kolers et al., 1985; Uttl et al., 2007) or with 

measures that include responses to new images (e.g., d’, hits minus false alarms; Uttl et al., 2007; Wolfe 

& Kuzmova, 2011). In contrast, the research failing to find a recognition size effect has generally 

examined responses to old images. The current research corresponds to this pattern, as recognition size 

affected responses to new faces, but not responses to old faces. Notably, three prior studies do not match 

this pattern: recognition size had no effect on new images in Milliken and Jolicoeur (1992 – Experiment 

1) and recognition size had a significant—but contradictory—effect on old images in Experiments 1 and 2 

of Kolers et al. (1985). As an aside, the size at recognition results can also be generally classified by type 
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of stimuli: an effect is generally found with complex scenes (Wolfe & Kuzmova, 2011) and faces (Kolers 

et al., 1985), but generally not with objects (see Uttl et al., 2007, for an object-based exception). 

 In relation to lineups, the recognition size results indicate that image size could influence lineup 

decisions, particularly for lineups where the perpetrator is absent (i.e., target-absent lineups) where all are, 

or at least should be, “new” faces. If people are more likely to confuse previously-unseen faces as being 

previously-seen when image size decreases, then the smaller the images are in a lineup (i.e., at 

recognition), the greater the likelihood of confusing one of these new faces as being the perpetrator’s. 

This confusion will be of relatively minor consequence if a filler’s face is confused as being the 

perpetrator’s, but could lead to serious repercussions if an innocent suspect’s face is confused as being the 

perpetrator’s. Additionally, although participants were equally likely to recognize an old face at 

recognition, no matter the size, it is unclear whether this pattern will extend to a lineups, where the target 

(i.e., old) face is embedded amongst new faces consisting of similar others. In this case, reducing image 

size may not affect target recognition at all, or the confusion that occurs when new images are decreased 

in size could bleed over to target images. In the latter situation, smaller images could make it more 

difficult to distinguish the target face from the similar, new faces surrounding it, resulting in fewer correct 

identifications from lineups containing the perpetrator (i.e., target-present lineups). This effect could be 

particularly likely when witnesses do not have a strong memory for the perpetrator’s face, which can also 

make witnesses more susceptible to guessing (as described in Chapter 1).  

 However, it is unclear whether this image confusion occurred in Bertrand’s (2006) target-present 

lineups. The smallest images in this research were presented in the 20-person lineup with the additional 

cue. When compared to the 6- (.68) and 12-person (.68) lineups with additional cues, the 20-person lineup 

had a lower correct identification rate (.54). Thus, it is possible that smaller images led to confusion 

between filler (new) faces and the target (old) face. Yet, the difference in correct identifications was not 

significant and the lower correct identification rate did not have a matching increase in filler 

identifications. Instead, the incorrect rejection rate increased, from .20 (6- and 12-person lineups) to .33 
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(20-person lineup). Thus, it does not appear that any confusion caused by new/filler images resulted in 

more filler identifications in Bertrand (2006). Having said this, because there are so many faces in the 20-

person lineup, it is possible that decreasing image size will make several faces confusable, making the 

task difficult to a point where people will choose to reject the lineup, versus attempting a guess. 

Ultimately, why participants were more likely to reject the 20-person lineup with an additional cue—

versus make an incorrect selection—is unclear, but it seems prudent to remove image size as a confound 

in subsequent examinations of lineup size. 

Hypothesis 2: Size at Exposure 

 I found partial support for the hypothesis that accuracy will be worse when images are smaller at 

exposure than when they are larger. False alarm rates did not change as a function of image size at 

encoding, which was contrary to my hypothesis. Yet, correct recognition of old faces did decrease as 

image size at exposure decreased, which supported my hypothesis. Specifically, the size at exposure for 

the old image did not affect accuracy with the similar, (new) yoked image, although it did affect accuracy 

with old faces. In the latter case, all image sizes were significantly different, except for the comparison 

between the standard and 2x sizes. Thus, it appears as though seeing smaller images harmed recognition 

for old images, but this effect did not bleed over to new images. That is, seeing the old image in smaller 

sizes did not make the similar, yoked faces any more confusable. Surprisingly, the correct recognitions of 

old faces approximated chance at the 1/2 size (.47) and were actually below chance with the 1/4 size 

(.35).  

 This particularly poor performance with the 1/4 size indicates that participants engaged in a more 

conservative decision strategy at this size: rather than performing at chance levels, they were particularly 

likely to decide an image was new. The response bias values support this contention, as participants were 

particularly biased towards stating an image was new with the smallest image size (c = 0.49). However, 

this response bias only seems to have occurred with old images. If participants had applied a conservative 

decision strategy broadly (i.e., across both old images and their yoked companions), I would expect to see 
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this strategy reflected in new images, as well. In particular, I would expect that accuracy rates for the 

yoked, new images would be higher, as participants would be more likely to classify any image as new. 

Yet, as noted, the conservative strategy seems to apply only to old images, which is unusual. This 

asymmetry may indicate that although yoked pairs were created based on general similarities, there were 

still enough differences between images in a yoked pair that participants were able to distinguish between 

the images, such that confusion as to whether the old image was previously-seen did not necessarily mean 

that the same confusion would occur with the new image. Additional research could explore this 

asymmetry further, by examining the extent to which the faces in these pairs are easily distinguishable.   

 The pattern of results for old faces matches most of the previous face recognition research, where 

smaller sizes at exposure led to fewer correct recognitions, whether it was physical distance (Lampinen et 

al., 2014; Lindsay et al., 2008) or image size (Wagenaar & Van der Schrier, 1996) that was manipulated. 

The exception is Kolers et al. (1985), where size at exposure had inconsistent results, such that smaller 

image sizes sometimes improved correct recognitions (except for the smallest size; Experiment 1)
8
 and 

other times decreased them (Experiments 2 and 3). Generally, however, smaller images at exposure seem 

to decrease recognition rates for old faces. In contrast, though exposure size has sometimes affected 

accuracy for object recognition (Jolicoeur, 1987 – Experiment 1a; Standing & Bertrand, 2008), it does not 

appear to have an effect in most of the research that has included this comparison (Biederman & Cooper, 

1992 – Experiment 2; Jolicoeur, 1987 – Experiments 1b, 1c, 2, and 3; Milliken & Jolicoeur, 1992). Thus, 

it appears that the effect of exposure size differs between the face and object recognition, wherein this 

effect is seen with the former but not the latter. 

 In regards to the pattern of results for new faces, the pattern is very similar to the research using 

object-related stimuli, which found no effect of exposure size on new items (Milliken & Jolicoeur, 1992 – 

                                                      

8
 It is important to note that my patterns of results generally correspond more closely to Kolers et al.’s (1985) 

Experiments 2 and 3 than to their Experiment 1, despite how my study design differed even more greatly from the 

design used in Experiments 2 and 3 (e.g., decision task, number of conditions). This consistency indicates that at 

least some of their Experiment 1 results may be spurious. In addition to adding to a sparsely researched area, future 

research will help determine whether Kolers et al.’s Experiment 1 results are anomalous or whether they are due to a 

currently-unknown factor. 
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Experiments 1 and 2) or on measures that take responses to new items into account (e.g., hits minus false 

alarms; Uttl et al., 2007). However, the results are in contrast to most research using face-related stimuli, 

which generally finds that false alarms increase as distance increases or image size decreases, whether 

using a face recognition paradigm (Lampinen et al., 2014) or a lineup paradigm (Wagenaar & Van der 

Schrier, 1996; see Lindsay et al., 2008 for an exception). Considering these comparisons, it is surprising 

that there was no significant effect of exposure size on responses to yoked images. At this time, it is 

unclear whether this particular result in the current research was due to the similarity (or, potential lack 

thereof) between yoked images, to some other aspect of the research design, or to chance (e.g., sample 

characteristics). It is also possible that task type—face recognition versus lineup paradigm—influences 

whether or not size at exposure will affect false alarms, although size at exposure has had inconsistent 

effects within both paradigms. As it is, replication is required to determine whether the particular 

interaction that I found between image type (old versus new) and size of images at exposure is or is not 

reliable.  

Hypothesis 3: Size Congruency  

 In regards to the hypotheses regarding the size congruency effect, I found support or partial 

support, depending on the specific hypothesis. Overall, accuracy rates with old faces were higher when 

the size between exposure and recognition matched than when it differed, which did support my 

hypothesis. This overall result also matches with prior research on both faces (Gardiner et al., 2001 – 

Experiment 2; Kolers et al., 1985; Nega, 2005; Penard, 2007 - Experiments 1 and 1b) and objects 

(Biederman & Cooper, 1992 – Experiment 2; Cooper, Schacter, Ballesteros, & Moore, 1992 – 

Experiment 1;Craddock & Lawson, 2009 – Experiment 1; Gardiner, Gregg, Mashru, & Thaman, 2001 – 

Experiment 1; Gardiner, Konstantinou, Karayianni, & Gregg, 2005 – Experiment 1; Jolicoeur, 1987; 

Milliken & Jolicoeur, 1992 – Experiments 1 and 2; Rajaram, 1996 – Experiment 2; Seamon et al., 1997 – 

Experiment 2; Standing & Bertrand, 2008; Uttl et al., 2007; Yonelinas & Jacoby, 1995 – Experiments 2 

and 3). However, when the overall effect was examined more closely by examining the interaction of 



51 

 

exposure and recognition for old images, the hypothesis was only partially supported. Even though the 

matched-size condition had the highest accuracy rates at each exposure size, it did not always 

significantly differ from all other conditions. Instead, the matched-size condition generally did not 

significantly differ from the sizes immediately adjacent to it, but generally did significantly differ from all 

other sizes (but even then there were exceptions).  

 The actual size of same-size image conditions did significantly influence the recognition accuracy 

of old faces, as expected, in that larger matched-sizes lead to higher accuracy. Specifically, the greatest 

accuracy was found with the largest size (4x)—which differed significantly from all others—and the 

lowest accuracy was found with the smallest size (1/4). Image sizes usually did not significantly differ 

between immediately adjacent conditions, but the general pattern was a steady increase in accuracy as the 

image size increased across the matched-size conditions. My findings are similar to some of the Kolers et 

al. (1985) findings—specifically, the exactly correct analyses from Experiment 2 (where participants 

needed to determine not only if the face was previously-seen but also whether the second presentation of 

a face was the same or different size from the first presentation) and both overall and exactly correct 

analyses from Experiment 3 (which included only a subset of the previous conditions). These similarities 

are surprising because I would otherwise expect that my results would correspond with the overall 

analyses from Kolers et al.’s (1985) Experiments 1 and 2 (which included all five size conditions), as 

these analyses and study designs are more similar to my own than are their exactly correct analyses and 

condensed design. My results are also consistent with Wolfe and Kuzmova (2011 – Experiment 1), who 

found that increases in size led to significant increases in recognition accuracy for scenes. However, due 

to the inconsistent results across the prior research—especially across image type (i.e., face vs. scene 

recognition)—it is difficult to determine whether the likelihood of finding significant differences across 

different same-size conditions will depend on the stimuli, the type of task, the similarity or dissimilarity 

of sizes being compared, or chance. Future research examining how accuracy does or does not differ 

across different same-size conditions will help to address this issue. 
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 Correct recognition rates decreased as the magnitude of the difference in image size between 

exposure and recognition increased, as expected. Specifically, correct recognition rates were highest with 

a size match, significantly lower when the difference was of one size (e.g., 1/4 vs. 1/2), significantly 

lower again when the difference was of two sizes (e.g., 1/4 vs. standard), and lowest when the difference 

was of three (e.g., 1/4 vs. 2x) or four sizes (e.g., 1/4 vs. 4x), which did not significantly differ from each 

other. Generally then, the greater the magnitude of difference, the greater the impact on accuracy. These 

results correspond with the face (Kolers et al., 1985) and most of the object (Jolicoeur, 1987; Seamon et 

al., 1997) research that investigated the impact of magnitude of the size difference on accuracy. These 

findings do not correspond with Craddock and Lawson (2009), who did not find that magnitude of the 

difference in size influenced object recognition. 

 As expected, seeing a larger image at exposure and a smaller version at recognition led to higher 

accuracy rates than when seeing a smaller image at exposure and a larger one at recognition. These results 

are similar to some of the face (Kolers et al., 1985 – Experiments 2 and 3) and the scene-based research 

(Wolfe & Kuzmova, 1995), but dissimilar to one face study where the opposite effect was found (Kolers 

et al., 1985 – Experiment 1) and dissimilar to the single object study that examined this question, where 

no effect was found (Seamon et al., 1997). The current results correspond with the argument that it is 

easier for individuals to “scale down” information (i.e., go from larger to smaller) than it is for them to 

scale the information up (i.e., go from smaller to larger; Kolers et al., 1985; Wolfe & Kuzmova, 1995). 

 Taken altogether, my results correspond to the face and object-related research that examines the 

overall size congruency effect, indicating that face and object recognition overlap in this area. However, 

conclusions regarding the overlap between face and object recognition in other areas related to size 

congruency (e.g., different same-size conditions, magnitude of the size difference, and order of image 

size) are unclear, due to the paucity of research and/or inconsistent findings. As such, additional research 

would be required in order to determine when and how face recognition is affected by image size, but also 

how face and object recognition differ—in particular, research that directly compares the two, in relation 
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to how image size affects accuracy with same-size images, how the magnitude of difference influences 

accuracy, and how image size order affects accuracy. 

Image Resolution 

 The resolution analyses were not connected to a particular hypothesis but allowed me to assess to 

what extent resolution influenced my results. Overall, resolution differences produced a significant main 

effect but no significant interactions. Accuracy was greater with high- versus low-resolution images when 

the two conditions were matched on image size, but this difference disappeared when the two conditions 

were matched on pixel dimensions. These findings correspond to those of Wolfe and Kuzmova (2011), 

who found that the effects of decreasing photo size are driven by the resolution of the image. Specifically, 

Wolfe and Kuzmova (2011) found that the effect of image size order (i.e., larger at exposure, smaller at 

recognition or vice versa) disappeared if resolution was kept constant across each image size. Similarly, 

poorer resolution also reduces the ability to match two unfamiliar faces, with greater differences in 

resolution resulting in greater declines in accuracy (Bindemann et al., 2013 – Experiment 1). 

 The effect of resolution on recognition indicates that image quality should be taken into account 

when selecting stimuli (i.e., ensuring image resolution is kept constant) and when comparing findings 

across face-recognition studies. As this study only used a face-recognition paradigm, it is difficult to 

conclude whether the same pattern of effects would occur with a lineup paradigm, where image resolution 

can vary both within a lineup and across lineups. Considering this limitation, the effect of resolution on 

lineup decisions should be investigated further as lower image resolutions could suppress eyewitness 

accuracy in the field. Yet, the effect of resolution on recognition should not be examined in isolation, but 

in tandem with image size, as prior research shows that matching accuracy of lower-resolution images 

improves if the image size is reduced (Bindemann et al., 2013).  

Limitations and Future Directions 

 In regards to limitations, it is difficult to know whether some results—specifically, size at 

exposure—were due to relative dissimilarity between images in a yoked pair. Unfortunately, images were 
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yoked based on general characteristics and not based on third-party ratings of similarity, so the extent to 

which faces in a pair are dissimilar cannot at this point be quantified. Additional studies could take this 

factor into account and manipulate the extent to which images in a yoked pair are similar or dissimilar. 

Another potential stimuli-related issue is that even though the background colour of the images changed 

between exposure and recognition, the face images themselves did not differ, making it possible that 

participants relied on portrait recognition rather than actual face recognition. Specifically, because the 

faces were identical between exposure and recognition, participants may have recognized the picture 

rather than the face (i.e., the difference between “I recognize the person in that photo” and “I have seen 

this picture before”), which can unnaturally elevate accuracy rates (Wells, 1993). As such, the current 

results may not be directly applicable to actual face recognition. Yet, future replications that correct this 

issue should also account for the risk that accuracy rates could be further lowered, especially as the 

current research had a relative lack of ceiling effects and a considerable range in accuracy rates—from .20 

to .87 (see Appendix B). Some measures to counteract this possibility include deep processing of faces 

and/or fewer faces presented at exposure. A third stimuli-related issue with my research is that response 

time could not be accurately collected, due to technical limitations, meaning that response times could not 

be analyzed or compared with prior research. Additional research could rectify this issue and further 

explore how size congruency differs or is similar for face and object recognition in regards to decision 

speed. 

 In addition to the aforementioned directions for future research, additional research should be 

conducted directly comparing face and object recognition in relation to the size congruency effect, as it 

will further inform the ways in which face and object recognition differ or are similar. In addition, this 

research should examine how image size affects recognition responses for both previously-seen and 

previously-unseen faces and objects, to better understand the kinds of errors that people will make across 

these conditions. As well, although the current research is informative in relation to how image size 

affects face recognition, the fact that recognition of target images (i.e., old images) was unaffected by 
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recognition size makes it difficult to apply my findings more broadly, particularly to lineups. If 

recognition of old images had decreased as size at recognition decreased, it would be easier to infer that 

recognition of guilty suspects (i.e., targets, perpetrators) would occur less often as the size of images 

within a lineup decreased. However, size at recognition only affected the previously-unseen images, 

which are analogous to images of fillers and innocent suspects. If a lineup is target-absent, the current 

results indicate that witnesses may be more likely to identify a filler or the innocent suspect (i.e., state that 

a new image is previously-seen or old) when smaller images are used in the lineup. However, with regard 

to target-present lineups, image size may have no effect on target identifications at all (as recognition of 

old faces was unaffected by image size). This is consistent with Bertrand’s finding that a decrease in 

image size that accompanied a doubling in lineup size, from 6- to 12-person, was not associated with a 

loss of correct identifications.  

 Future research should examine the effect of image size on lineups, to see how manipulating 

lineup image size influences witnesses’ decisions and how this manipulation may interact with image size 

at exposure. Notably, although size at recognition reflects a factor that is under the control of the police in 

real cases, the manipulation of size at exposure (as a proxy for distance) in this situation would not 

likewise be controllable in real cases. Yet, eyewitnesses also will not encounter perpetrators at set, 

standardized distances in real cases. Instead, eyewitnesses may range in distance from very close (e.g., 

face-to-face) to very distant (e.g., 450ft, as described in Loftus & Harley, 2005). Knowing whether size at 

exposure and -recognition interact within a lineup paradigm will be informative as to whether the image 

sizes used in lineups need to be adjusted based on an eyewitness’ distance to the perpetrator (although 

witness reports of distance can be inaccurate, especially as distance increases; Lindsay et al., 2008). 

 In all, though size at recognition only influenced decision accuracy with new images in the 

current study,  I did replicate the overall size congruency effect, in that images presented at the same size 

at both exposure and recognition resulted in greater accuracy than when they were of different sizes. 

Other effects (e.g., size at exposure) were also found, but in limited situations (e.g., old faces only). 
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Generally, my results corresponded well with prior face recognition research, except for size at exposure, 

which corresponded more closely to object recognition research. Additional research is required in order 

to more firmly establish what results are robust and what results are relative to specific conditions or 

stimuli. Although recognition accuracy for old images was unaffected by recognition size, it is difficult to 

predict how the recognition size effect for new images will affect lineup decisions. For this reason, the 

primary conclusion I draw from this study is that it will be prudent to investigate the effect of lineup size 

(i.e., the number of individuals in the array) while keeping image size constant. 
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Chapter 3: Bigger Lineups Aren’t Better Lineups 

 Based on the results from Chapter 2, I decided to replicate Bertrand (2006) while keeping image 

size consistent across both lineup size and number of cues. Aside from maintaining image size, my design 

differs from Bertrand (2006) in three key ways. First, I use lineup sizes consisting of 6, 12, and 24 lineup 

members, as compared to Bertrand’s 6, 12, and 20/21 lineup members. Consistent with Bertrand (2006), I 

included lineup sizes of 6 and 12; these sizes represent the modal lineup sizes in the United States and 

Canada, respectively (Bertrand et al., 2015). I included 24-person lineups (rather than Bertrand’s 20 or 

21) as this size would allow me to ensure that all fillers were presented an equal number of times.  

Second, I use up to three cues, all consisting of different face views. The front view was included 

as it is a very common mugshot view and is widely used by police and eyewitness researchers. The 

profile view was included as it is another stereotypical mugshot view and has been included in prior 

eyewitness research (e.g., Cutler et al., 1987; Cutler & Penrod, 1988; Sauerland & Sporer, 2008), 

including Bertrand (2006). The portrait, or ¾, view was included as it is often advantageous for face 

matching and recognition, whether due to a smaller angle of rotation when view changes (Baddeley & 

Woodhead, 1983; Burke, Taubert, & Higman, 2007; Liu & Chaudhuri, 2002; Logie et al., 1987; 

Longmore et al., 2008), or because the portrait view itself promotes recognition (Arnold, Bécue, & 

Siéroff, 2013; Krouse, 1981; Newell, Chiroro, & Valentine, 1999; O’Toole et al., 1998; Troje & Bülthoff, 

1996; Valentin, Abdi, & Edelman, 1997; Van der Linde & Watson, 2010) because it includes features that 

are absent in other views (Baddeley & Woodhead, 1983; Fagan, 1979). Consistent with Bertrand (2006), 

my cue conditions included a front-only condition (one cue) and a front-and-profile condition (two cues). 

My third condition included all three views (three cues). I included this third condition to see if adding the 

portrait view to the front and profile cues would protect correct recognitions even more than two cues did 

in Bertrand (2006). 

The third way that my design differs from Bertrand (2006) is that I examine how lineup size and 

additional cues affect recognition of unfamiliar faces when targets were seen at one (photo stimuli) or 
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multiple (video stimuli) views at encoding. As is the case with image size, matching and recognition 

accuracy is greatest when view is consistent between image presentations (Bruce, 1982; Liu & Chaudhuri, 

1998; Logie et al., 1987; Longmore et al., 2008; O’Toole et al., 1998; Van der Linde & Watson, 2010). 

Given this, providing additional cues may only help maintain correct identifications if a target (i.e., 

suspect) was originally seen at multiple views and, consequently, may be ineffective if the target is seen 

at only one view. Having said this, there is some indication that individuals can recognize targets from 

lineups that include views that differ from the exposure view. For example, Kalmet (2009) investigated 

whether individuals could recognize targets from separately-presented front, profile, and portrait lineups, 

when the targets were seen from only one of these views or from a fourth view (where the target was 

facing slightly away from the camera) that was not included as a lineup. Despite the fact that only one—

and in some cases, zero—of the lineups matched the exposure view, most participants (58%) were able to 

correctly recognize the target from two or more lineups. Thus, individuals may be able to use additional 

cues in ways that prevent decreases in correct identifications, even if the cue was previously unseen. 

Notably, due to stimuli differences detailed later, the photo stimuli and the video stimuli conditions are 

described and analyzed as separate studies. 

Similarly to Bertrand (2006), I examine how lineup size and number of cues affect confidence 

judgments (i.e., confidence in one’s lineup decision), in addition to examining how they affect recognition 

accuracy. Confidence has been well-researched in the area of eyewitness identifications, with moderate, 

positive relationships (rs = .18 - .58) usually found for identifications, such that as confidence increases, 

so does the likelihood of the identification being correct (Leippe & Eisenstadt, 2007). In contrast, research 

generally finds little to no relationship for lineup rejections (e.g., Sauerland & Sporer, 2007, 2009; Smith, 

Lindsay, & Pryke, 2000), although this may be an artifact of a single confidence rating representing 

confidence in multiple images (vs. a single image, as with identifications; Lindsay et al., 2013). In 

relation to lineup size, there is no indication that the number of faces presented, for either simultaneous 

lineups (Bertrand, 2006; Nosworthy & Lindsay, 1990) or mug books (Lindsay et al., 1994; McAllister et 
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al., 2003), influences confidence judgments. For additional cues, the prior research has been inconsistent. 

Some research has found no effect (Bertrand, 2006; Cutler et al., 1987), while other research has found 

that additional cues strengthen the confidence-accuracy correlation for lineup identifications (Cutler & 

Penrod, 1988; Krafka & Penrod, 1985) and increase the average confidence in mug book decisions 

(McAllister et al., 2000; 2003). Yet, the effects of additional cues on confidence may depend on the 

specific cue condition (McAllister et al., 1997; 2000), the decision type (i.e., identifications vs. rejections; 

McAllister et al., 1997), the ‘guilt’ of the identified person (i.e., target/perpetrator vs. filler/known 

innocent; McAllister et al., 2003), and whether confidence is examined by factoring in decision type and 

accuracy or by collapsing across these factors (Krafka & Penrod, 1985).  

Hypotheses 

 Hypothesis 1: Photo stimuli (single view at exposure). Combining the lineup/mug book size 

and additional cues research from Chapter 1 with the research on matching views (e.g., Bruce, 1982; Liu 

& Chaudhuri, 1998; Logie et al., 1987; Longmore et al., 2008; O’Toole et al., 1998; Van der Linde & 

Watson, 2010), I expect that additional cues (i.e., profile and portrait views) will be relatively unhelpful 

as lineup size increases, when the target was seen from a single, front-facing view. Having seen the target 

in only a frontal view should mean that participants cannot make full use of either profile or portrait 

views, as the latter two views will not be a direct match to their memory of the perpetrator. As a result, 

cues in this situation will not—or, will minimally—protect against losses in correct identifications as 

lineup size increases. Specifically, I expect to find a main effect of lineup size for correct identifications, 

wherein correct identifications will decrease as lineup size increases (as per the research outlined in 

Chapter 1), but no main effect of number of cues and no interaction between lineup size and number of 

cues (Hypothesis 1a).  

In regards to false identifications (i.e., identifications of an innocent suspect from a target-absent 

lineup), larger lineup sizes should protect innocent suspects, as incorrect identifications (i.e., any 

identification from a target-absent lineup) should be spread across a larger number of fillers, assuming the 
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additional lineup members are reasonable additions to the array (Dupuis & Lindsay, 2007; Levi & 

Lindsay, 2001; Nosworthy & Lindsay, 1990). Although this effect was not found by Bertrand (2006), the 

null effect in this case may have been due to stimulus issues outlined in Chapter 1. Similar to correct 

identifications, additional cues should not—or, should minimally—assist target-absent decisions when the 

target had not been seen from those views. Thus, I expect a main effect of lineup size for false 

identifications, where false identifications decrease as lineup size increases, but no main effect of number 

of cues and no interaction between lineup size and number of cues (Hypothesis 1b). Considering that 

Kalmet (2009) found that participants were generally able to recognize the target from lineups consisting 

of previously-unseen views, the effect of additional cues for both hypotheses is tentatively stated. 

 For confidence in decisions, I expect to find a relationship between confidence and accuracy for 

identifications, but not for lineup rejections. Specifically, I expect that confidence will be higher for 

correct identifications than for false identifications (Hypothesis 1c), but no difference between correct and 

incorrect lineup rejections (Hypothesis 1d)—consistent with prior research on the confidence-accuracy 

relationship (e.g., Leippe & Eisenstadt, 2007; Sauerland & Sporer, 2007, 2009; Smith, Lindsay, & Pryke, 

2000). I also expect that identification confidence will be unaffected by lineup size (Hypothesis 1e). 

Although I might expect that increasing the number of reasonable fillers would result in identifications 

being made with less confidence—as more lineup members could be reasonable matches to memory and 

thus undermine confidence—this result has not been found in prior research (e.g., Bertrand, 2006; 

Lindsay et al., 1994; Nosworthy & Lindsay, 1990; McAllister et al., 2003). As additional cues are again 

unlikely to be helpful when the target was seen from only one view at exposure, I expect that the number 

of cues will not affect identification confidence (Hypothesis 1f). Both Hypotheses 1e and 1f specifically 

concern identifications due to the focus on identifications in prior research and because weaker, and more 

inconsistent, relationships are found between confidence and accuracy for rejections. The effects on 

confidence in rejections will be examined for completeness, but specific hypotheses are not made for 

those analyses. 
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 Hypothesis 2: Video stimuli (multiple views at exposure). Based on the same research and 

rationales referenced in Hypothesis 1, I expect that participants will be able to use the information in 

additional cues, so long as 1) the target was seen from multiple views at exposure and 2) these multiple 

views at exposure include the views used as additional cues in the subsequent lineup. When these 

conditions are met, I expect that additional cues will help protect against losses in correct identifications 

as lineup size increases (e.g., Bertrand, 2006), whether by increasing the likelihood that the information in 

the lineup is a match to memory, or is a cue to memory. Specifically, I expect to find a main effect of both 

lineup size and number of cues, along with an interaction between these factors (Hypothesis 2a). In 

regards to false identifications, I expect that larger lineup sizes will protect innocent suspects, for the 

same reasoning as in Hypothesis 1. In relation to additional cues, the effect on false identifications is less 

clear. Although the mug book research has found that additional cues decrease false identifications, 

Bertrand (2006) found no effect—though this null effect may be due to the stimulus issue. As such, I 

expect to find a main effect of lineup size, along with a probable main effect of number of cues and 

probable interaction between these two factors (Hypothesis 2b). The expected pattern of results for both 

correct identifications and false identifications are provided in Figure 3.01. 

 

 
Figure 3.01. Anticipated patterns of results for lineup size and number of cues when the target has been 

seen in multiple views, for both correct identifications (Hypothesis 2a) and false identifications 

(Hypothesis 2b). 
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 For confidence in decisions, I expect to find a relationship between confidence and accuracy for 

identifications (Hypothesis 2c)—wherein correct identifications will be made with more confidence than 

false identifications—but not for rejections (Hypothesis 2d). As with Hypothesis 1e, I expect that 

identification confidence will be unaffected by lineup size (Hypothesis 2e; e.g., Bertrand, 2006; Lindsay 

et al., 1994; Nosworthy & Lindsay, 1990; McAllister et al., 2003). In regards to the effect of additional 

cues on decision confidence, the expected outcome is less clear, although I expect that additional cues 

will bolster confidence when all cues match the memory of the perpetrator. Lineup research indicates that 

this effect is complex, occurring if correct and false identifications are accounted for (e.g., Cutler & 

Penrod, 1988; Krafka & Penrod, 1985), but not if all decision types are collapsed together (e.g., Bertrand, 

2006; Krafka & Penrod, 1985). As a result, I expect that additional cues will affect identification 

confidence when identification accuracy is accounted for (Hypothesis 2f). As with the photo stimuli 

hypotheses, Hypotheses 2e and 2f specifically concern correct identifications; effects on confidence in 

rejections will again be examined, but are not associated with specific hypotheses. 

Study 3a: Photo Stimuli 

Method 

Participants. Participants were 168 undergraduate students enrolled in Psychology 100 and part 

of the subject pool. Participants were between 16 and 36 years of age (M = 18.82, SD = 2.16), mainly 

female (75.6%), and mainly of European (72.6%) or Asian (17.9%) ethnicity (another 3.6% identified as 

Middle Eastern, 1.2% each as African or mixed ethnicity, 0.6% each as First Nations, Caribbean, or South 

Asian, and 1.8% were undisclosed). Participants were compensated with either course credit (0.5/30min) 

or cash ($5/30min). Four participants were dropped from the analysis as there was an error in their 

condition; this error was fixed for subsequent participants. A fifth participant was excluded as the 

participant indicated that they recognized most of the targets from elsewhere. Considering that 

recognition was claimed for most of the target-present lineups but no target-absent lineups, it is likely that 
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the participant misunderstood the question and was stating that they recognized the targets in the lineup. 

To err on the side of caution, however, the participant was excluded entirely. 

Materials. 

Targets and lineups. To determine the maximum number of 24-person lineups that could be 

created, I used the following process. First, I examined the pool of available images and included 

individuals who had all three views (front, portrait, and profile). Second, I sorted these individuals into 

groups based on apparent similarity of physical traits (gender, ethnicity, hair colour, hair style, etc.). 

Third, I determined which groups contained at least 25 images—the minimum number needed to create 

both target-present and target-absent 24-person lineups. This process yielded ten different 24-person 

lineups. To be included in a lineup, the potential filler needed to have an image in each pose showing 

them with a blank expression. For targets, one person was selected from each group whom also had an 

photo of them smiling in front view. The smiling image was used as the exposure image to ensure the 

exposure differed slightly from any lineup image. All targets were approximately in their early twenties, 

with eight being of apparent European ethnicity (5 females, 3 males) and two being of apparent Asian 

ethnicity (one female, one male). Although time consuming, maximizing the number of potential targets 

was important in order to avoid issues caused by inadequate stimulus sampling (Wells & Windschitl, 

1999).  

Exposure images for these 10 targets were the images of the targets smiling at the camera, with 

all targets standing in front of either a plain wall or the outside of a building. Image and face size of 

exposure photos were not strictly standardized, but kept relatively similar; the only editing done on these 

images was cropping and/or resizing to achieve this similarity. To increase the likelihood that 

identifications would be based on recognition of the face, rather than recognition of the image’s 

compositional elements (Wells, 1993), both the background and expression of targets changed between 

exposure and the lineup. Additionally, the change in expression would also help avoid ceiling effects 
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caused by a short intervening task (described later), as changes in expression reduce recognition rates 

(Bruce, 1982).  

To create the lineups, a modified iterative procedure (Turtle, Lindsay, & Wells, 2003) was used, 

such that the first filler was the person who most closely resembled the target and the second filler was 

the person who most closely resembled the first filler. This process continued until at least 24 fillers were 

chosen. Turtle et al. (2003) suggest that at the end of this procedure, that the first filler be excluded from 

the lineup, so that “[the] resulting line-up contains no fillers selected explicitly because of their similarity 

to the suspect” (from section “A. Comparing Line-ups,” para. 16). Due to stimuli limitations, this last step 

only occurred for approximately half of the lineups—for the rest, the number of potential fillers was too 

small to allow one to be excluded (i.e., there were 24 potential fillers exactly). Compared to other lineup 

construction approaches, the modified iterative procedure includes aspects of both similarity to suspect 

(e.g., Wogalter, Malpass, & McQuiston, 2004) and similarity to (general) description (e.g., Wells et al., 

1998). As a result, the iterative procedure should prevent lineup members from standing out from the rest, 

while also allowing for some variation amongst the lineup members (e.g., face shape, feature size, etc.; 

see Wells et al., 1998). 

Lineup fairness of the Study 3a stimuli was assessed using a mock-witness task. Descriptions of 

all targets were collected from a small group of participants (N = 7). A subset of descriptions for each 

target was then randomly selected and paired with that target’s lineups. These description/lineup pairings 

were then shown to another group of participants (N = 438), who selected which lineup member best 

matched the description shown on-screen. Lineup size and version (i.e., which fillers comprised the 

lineup) were manipulated between subjects, while target-presence and number of cues were within-

subjects variables. Because of the sample size required for the mock-witness task, five targets were 

selected at random and the lineups for these targets were always target-present, with the other five always 

being target-absent. Lineup fairness (Tredoux’s e) was then averaged across the five targets in each 

group. Participants saw three blocks of description/lineup pairings, with the lineups in each block 
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containing a different number of cues (1, 2, or 3). Each cue block had a different description paired with 

each lineup and the order of the blocks was counterbalanced. Participants could select the same face each 

time they saw a lineup; the same lineup member was selected twice 26% of the time and all three times 

4% of the time. Most of these multiple selections came from the lineup with the fewest alternatives: 41% 

of the double selections and 58% of the triple selections occurred in the 6-person lineup. Using Tredoux’s 

e (Tredoux, 1998; 1999) as an indicator of the number of plausible lineup members, this value increased 

as lineup size increased from 6 to 12 to 24, for both target-present (3.06, 4.86, 11.84, respectively) and 

target-absent lineups (3.03, 4.58, 11.07, respectively). 

The final set of 24 fillers comprised the 24-person, target-absent lineup for the relevant target; the 

target-present lineup was created by replacing the last filler selected in the iterative process with the 

target. All images for lineup members were edited such that only the face, hair, and part of the neck were 

shown, and all lineup photos had neutral expressions (see Figure 3.02 for an example). Images were 

standardized so that the backgrounds were all the same blue colour and so that faces were of similar sizes 

(i.e., sized to fit within sizing boxes). Slight adjustments were made to image hue for lineup members in 

the 24-person lineups to minimize the extent to which lineup members stood out because of 

unstandardized photography conditions (e.g., inconsistent lighting quality). No colour adjustments were 

made to features (e.g., hair and eye colour were unchanged), although distinctive features, such as moles 

and jewelry, were edited out of the images. The adjusted images were then used for all other lineups. 

The 24-person target-absent lineups were then split, creating two 12-person, target-absent lineups 

for each target. The larger lineup was split so that fillers from the entire iterative process were represented 

in each 12-person lineup (e.g., the first 12-person lineup consisted of fillers selected first, third, fifth, and 

so on from the process; the second 12-person lineup consisted of fillers selected second, fourth, sixth, and 

so on). This process was used to prevent a smaller lineup consisting of fillers from the early part of the 

iterative process, while another lineup consisted of fillers from the later part of the iterative process. This 

unbalanced split could create a confound if iterative position affects the degree to which the target is  
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Figure 3.02. Examples of how views were presented in the one cue (left), two cue (middle) and three cue 

(right) conditions. 

similar to the lineup members, as similarity can interact with additional cues (Cutler et al., 1987). The 

same process occurred for the 6-person lineups: each 12-person lineup was split in two, such that each 6-

person lineup contained fillers from throughout the iterative process. Within each lineup, the fillers that 

were selected closest to last during the iterative process were replaced by the target for the target-present 

versions of the 6- and 12-person lineups. In total, each target had one 24-person lineup, two 12-person 

lineups, and four 6-person lineups. No fillers overlapped across targets and no fillers overlapped within a 

lineup size for any particular target (e.g., fillers in one version of a 6-person lineup for a target did not 

appear in the other three 6-person lineups for that target). The additional cue conditions were then created 

by placing the following images to the right of the front view: profile image (two cues), or portrait and 

profile images (three cues; see Figure 3.02). Both portrait and profile images were of the left-view. See 

Appendix D for sample lineups. 

Across lineup size, member position was randomly selected, with the provisos that 1) the 

positions of the 10 targets were balanced as much as possible across the lineup positions within each 

lineup size and 2) in cases where multiple lineup versions existed for a lineup size (i.e., 6- and 12-person 

lineups), a target’s position differed across the versions of that lineup size. As not all positions could be 

represented in the 24-person lineups, target position was randomized such that similar numbers of targets 

appeared in each column and row in the array. Across cue conditions, lineup positions were kept 

consistent to make comparisons easier. All lineup members had a number in the top center of their image 

to aid identification decisions. 
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Images were sized so that all faces in the 24-person, three cue lineup would appear onscreen 

simultaneously. This image size (per face) was then used for all other lineups, to prevent lineup size and 

number of cues from being confounded with image size. As with the photo size study in Chapter 2, faces 

were contained within sizing boxes, so that faces did not take up the entirety of the image (see Figure 

3.02). Arrays were configured such that the 6-person lineup was a 2 x 3 array, the 12-person lineup was a 

4 x 3 array, and the 24-person lineup was a 6 x 4 array. Array configurations were kept constant within a 

lineup-size, regardless of the number of cues present. Lineups were centered in the available portion of 

the screen as much as possible. 

Decisions. Participants made three responses for each lineup: their decision regarding the 

presence or absence of the target in the lineup, a rating of their confidence in that lineup decision, and 

whether or not they recognized someone in the lineup from outside of the study. For the lineups, 

participants could state that the target was not present (not there), that they did not know whether the 

target was present or absent (don’t know), or they could identify someone from the lineup by selecting a 

number from 1-6, 1-12, or 1-24 (dependent on lineup size). These options were listed vertically on the 

left-hand side of the computer screen. In a single-suspect, target-present lineup, a suspect identification is 

a correct identification and a lineup rejection (i.e., ‘not there’ response) is an incorrect decision. In a 

target-absent lineup, a suspect identification is a false identification and a lineup rejection is correct. In 

both situations, filler identifications are incorrect identifications and known errors (as fillers are known 

innocents) and stating ‘don’t know’ indicates a non-decision.  

Once the lineup decision was submitted, participants were asked to state how confident they were 

in their decision, using a sliding scale from 0% (not at all) to 100% (extremely); participants could select 

any whole number in this range. Next, participants were asked whether they recognized anyone from 

outside of the study. If participants stated they had recognized someone, they were prompted to specify 

who they recognized. Many participants stated they recognized someone but did not specify; these were 

treated as recognitions (vs. mistaken responses) as participants could have failed to specify for a variety 
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of reasons. For example, they did not know the person’s name, they were uncertain of the recognition, or 

they did not want to share that information. The lineup was always onscreen during the lineup decision, 

but was not onscreen for either the confidence or recognition questions. 

Intervening task. After viewing the target exposure, the target image disappeared from the screen 

and was replaced by a complex cartoon image. Participants were instructed—prior to starting the study—

that whenever they saw this image onscreen, they were to answer as many questions about that image as 

they could. Participants were provided with a sheet with 22 questions, such as “How many purses or bags 

are in the scene?,” “How many dogs are in the picture?,” and “Find the giant red bucket. What is the man 

to the left doing?” Spaces were provided on the sheet for each answer. The cartoon image stayed onscreen 

for 60s, after which it was automatically replaced by the appropriate lineup. 

Procedure. Participants arrived at the lab, their attendance was recorded, and they were taken to 

a testing computer, where they were randomly assigned to condition. Participants provided electronic 

consent and, because all consented, responded to the demographic questions. At this point, participants 

saw the general instructions. The instructions informed participants that they would see photos of several 

targets; each photo would be followed by a lineup and they would be asked if the target was present. The 

instructions then explained the three types of lineup decision (not there, don’t know, and an identification) 

and informed participants that they would rate how confident they were in their decisions. Participants 

also were told at this point that the target may or may not be present in the lineup and may not look the 

same as they did in the exposure photo (i.e., either view or expression could change). Lastly, the 

instructions reminded participants to respond to as many questions as they could, on the provided sheet, 

when the cartoon image appeared. Participants could ask any questions that they had about the study at 

this point; if they had no questions, they could continue on with the study. 

 Participants were exposed to the first target face for 3s. This exposure was followed, in order, by 

the intervening task, the lineup and corresponding lineup decision, the confidence judgment, and the 

recognition response (i.e., whether the participant recognized anyone in the lineup from elsewhere). 
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Participants then continued on to the next target when they were ready. This process repeated for all 10 

targets. The order of each target within the study was randomly determined by the computer program. 

Lineup size and number of cues were manipulated between subjects and target presence was manipulated 

within subjects. Lineup size was balanced so that similar numbers of participants saw each lineup size. 

After completing the study, participants were debriefed about the study. At this point, they also asked the 

experimenter any questions they had about the study, signed a hardcopy version of their consent, received 

their compensation, and were thanked for their time. 

Data Analysis. 

Data issues. There were a few instances where participants recognized one of the targets (aside 

from the participants described above who were excluded entirely as they indicated they recognized 

multiple targets). In these situations, responses for those particular lineups were excluded from all 

analyses. More common were instances where participants recognized lineup fillers. Although familiarity 

with fillers would be less detrimental than familiarity with targets, these recognitions could still have an 

undue effect on accuracy as they effectively reduce the size of the lineup. Unsurprisingly, the likelihood 

of recognizing a lineup filler increased as lineup size increased, F(2,161) = 5.53, p = .005, ηp
2 
= .06, 

mainly because increasing the number of fillers in the lineup increased the likelihood that any one 

participant would recognize at least one of the fillers. As a result, all analyses were conducted with the 

full data set and with a limited data set that excluded instances where lineup fillers were recognized. 

Because only very slight differences exist in these patterns of results, the results from the full data sets are 

reported. Minimal deviations in the patterns of results are noted in the text.  

An additional issue existed in Study 3a, in that one target’s exposure photo was incorrect. Rather 

than being a photo of the target smiling, the exposure photo was of the target with a neutral expression—

which was the photo used to create the lineup image. Even though this problem was discovered and 

corrected partway through data collection, and there were still differences between the exposure and 

lineup image (e.g., background, sizing), the fact that it was the same facial image could have increased 
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accuracy with that target to the point that it could have an undue effect on the analyses. So, in addition to 

the full and limited analyses, these data were also analyzed excluding that target and excluding both that 

target and instances of filler recognition. Once again, the results from the full data set are reported as there 

were only very slight differences in the patterns of results and any exceptions are noted in the text. 

In a number of the analyses outlined below, there were analytical issues due to small cell sizes 

and/or non-normality of cells. Because these issues could affect the parametric analyses used, I also ran 

additional analyses (e.g., non-parametric, simpler designs) to confirm the results of the omnibus, 

parametric tests. While the alternative strategies are described below, results are only provided if and 

when they depart from the relevant omnibus, parametric test. 

 Design. The design for identification decisions was a 2 (presence: target-present, target-absent) x 

3 (lineup size: 6, 12, 24) x 3 (number of cues: 1, 2, 3) mixed design, where presence was the only within-

subjects variable. For confidence decisions, the design was a 2 (accuracy: correct, incorrect) x 3 (lineup 

size: 6, 12, 24) x 3 (number of cues: 1, 2, 3) mixed design, where accuracy was a within-subjects variable. 

For lineup decisions, I collapsed responses across targets, which allowed me to calculate the proportion of 

times participants made each type of response (e.g., suspect identification, filler identification, don’t 

know, and not there). I also calculated averaged confidence values for each participant for correct and 

false identifications, as well as correct and incorrect rejections (so long as the participant made the 

relevant response at least once). Both decision proportions and average confidence values were calculated 

separately for target-present and -absent lineups. 

Lineup decisions. 

Choosing rates. Before examining how lineup size and number of cues affected identification 

accuracy rates, I examined how these factors affected overall choosing rates (i.e., all suspect and incorrect 

identifications combined) from both target-present and -absent lineups. Understanding how choosing rates 

are affected by manipulations is important, as it informs how accuracy rates are interpreted (Malpass & 

Devine, 1984). Cell sizes for this analysis were relatively low (ns = 14 – 20), with only 4 cells having n = 
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20, meaning the cell values may be unreliable. Because I am interested in how lineup size and number of 

cues interact, I retained the full analysis for informational purposes but any results involving Lineup Size 

x Number of Cues interactions should be interpreted as informative but not definitive (collapsing across 

target presence would not be beneficial as it is within-subjects; that is, the n for the cells would remain the 

same whether presence was collapsed or not). The significance patterns of other interactions and main 

effects were confirmed using smaller factorial designs (e.g., Lineup Size x Target Presence, Number of 

Cues x Target Presence).  

Suspect identifications. The effects of lineup size and number of cues on suspect identifications 

were examined separately for correct (target) identifications and false (innocent suspect) identifications, 

for two reasons. First, because I used multiple methods (described below) to determine which target-

absent lineup member would be an innocent suspect, it became easier to analyze correct and false 

identifications separately. Second, as the hypotheses outlined earlier are specific to either target-present or 

target-absent lineups, I would be analyzing these lineups separately in order to address those hypotheses. 

Notably, the same cell size issues that affected the choosing rate analyses affected the suspect 

identification analyses. I thus followed the same protocol as above—the interaction of lineup size with 

number of cues was retained, as it addressed my hypothesis, and the result was treated as informative 

rather than definitive. Significance patterns of main effects were then confirmed using one-way 

ANOVAs. 

Prior to my analyses, I designated which lineup fillers would be innocent suspects using three 

methods: the filler who was in the same lineup positon as the target (target-replacement); the person who 

was selected most often in the target-absent, single-cue condition (worst case [single cue]); and the person 

who was selected most often in the target-absent condition across all three cue conditions (worst case 

[multiple cues]). Innocent suspect designations were decided separately for each target, for each lineup 

size, and for each version within a lineup size (as fillers changed between lineup versions). In worst case 

situations where multiple fillers were selected equally often, the innocent suspect was selected at random 
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from the tied fillers. Innocent suspects were rarely the same between target replacement and either worst 

case (single cue; 9%) or worst case (multiple cues; 3%) designations; the percentage of innocent suspects 

that were the same between the latter two designations was much higher (38%). I then compared the 

patterns of results across the three designations; any deviations from the overall pattern are described in 

the results. The three designations were also treated as a single unit for the purposes of Bonferroni 

corrections, because the designations are intended to account for multiple, reasonable ways to select an 

innocent suspect (without being variables of particular interest) and because p values remained the same 

whether they were all included in a single multivariate ANOVA or whether they were examined using 

three univariate ANOVAs. In addition to these methods, the estimated false identification rate was also 

calculated for the three lineup sizes, wherein the overall choosing rate was divided by the number of 

lineup members (e.g., Dupuis & Lindsay, 2007; Lindsay et al., 1997). The estimated false identification 

rate is only included for illustrative purposes, however, and is not inferentially tested. 

As in Chapter 2, proportions for each analysis were based on relatively small numbers of 

decisions (up to five). Data were thus analyzed using both generalized linear models and ANOVAs, with 

the patterns of results compared for similarity. The choosing rate analyses were conducted using GEE and 

mixed model ANOVAs, while correct and false identification analyses were conducted using Generalized 

Linear Models (GLMs) and factorial ANOVAs. Minimal differences were found, so the ANOVA results 

are reported. Descriptions of the GEE and GLM analyses, along with tables reporting the full set of p 

values, are in Appendix E.  

Other decisions. Decisions that do not reflect suspect identifications (i.e., filler identifications, 

don’t know responses, not there responses) were examined descriptively. Although inferential analyses 

would be informative, I had no specific hypotheses regarding these responses and there were multiple 

data issues that precluded both GEE and ANOVA analyses. The descriptives reported were based on the 

full data set, given how few differences existed between full and limited data sets for the analyses above. 
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Guessing and diagnosticity. Estimated guessing rates were calculated using Penrod’s (2013) 

metric, whereby the difference in rejection rates between target-present and target-absent lineups is used 

as an indicator of what percentage of correct identifications are reliable. I calculated diagnosticity (the 

ratio of correct to false identifications; Wells & Lindsay, 1980) using all three methods of designating an 

innocent suspect, as the ratio takes innocent suspect identifications into account. As diagnosticity ratios 

are calculated using overall correct and false identification rates, I calculated inferential 99% confidence 

intervals (CIs) for standard errors (Tryon, 2001) in order to compare conditions. These adjusted CIs avoid 

situations where CIs overlap, even when groups significantly differ. Because the adjusted CIs are 

dependent on the specific comparison being made, the upper and lower CI values for the same value can 

vary. Where they differ, all upper and lower values are reported; in all other situations, there was no 

difference after rounding. For diagnosticity based on estimated reliable identification rates (i.e., 

accounting for estimated guessing), inferential 99% CIs are only provided when patterns of significance 

differ from the overall comparisons. To avoid problematic (i.e., theoretically impossible) values with 

standard errors for diagnosticity, inferential calculations were computed using the natural log of this ratio; 

these values were then exponentiated back into diagnosticity ratios at the conclusion of the calculation (A. 

Smith, personal communication, July 5, 2015). Standard errors were, in turn, estimated using modified 

jackknifing (e.g., Mosteller & Tukey, 1968; Horry, Palmer, & Brewer, 2012; Smith et al., 2014).  

Corrections. A Bonferroni correction was applied to the omnibus analyses for choosing, correct 

identification, and false identification rates (α = .05/3 = .017). Follow-up analyses for significant ANOVA 

effects (e.g., simple main effects, pairwise comparisons) had additional Bonferroni corrections; the 

reported p-values for pairwise comparisons reflect Bonferroni-corrected values. To account for the 

number of comparisons involved when comparing guessing rates, as well as diagnosticity values, I used a 

stricter CI (99% vs. 95%). 

Confidence. Confidence analyses were conducted on correct and false identifications, as well as 

correct and incorrect rejections. All target-absent identifications were treated as false identifications in 
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order to prevent heavy data loss (as a confidence value would only be present if an identification was 

made). As some data loss still occurred, ns for these analyses are reported. These analyses involved a 

mixed model ANOVA, where accuracy (correct vs. incorrect decision) was included as a within-subjects 

variable and lineup size and number of cues were between-subjects variables. Accuracy was included as a 

factor in order to examine the relationship between decision accuracy and confidence. Identifications and 

rejections were examined separately, as examining both together resulted in heavy data loss—few 

participants made both correct and false identifications, as well as both correct and incorrect rejections.  

Due to this data loss, cell size issues that were present with identification analyses were further 

accentuated: cell sizes ranged from 10 to 16 for identifications and 5 to 8 for rejections. For identification 

confidence, I followed the same protocol as with identifications, in that I conducted the full analysis, 

treated the three-way interaction as informative but not definitive, and ran smaller ANOVAs to confirm 

the lower-order results. I modified this protocol for rejection confidence, as small cell sizes persisted even 

after I collapsed across either lineup size or number of cues (ns = 17 – 22). As such, I ran the full model 

but do not report the three-way interaction, as I decided those results would be too unreliable (cell ns < 

10). The two-way interactions were taken as informative, but not definitive, and the main effect of 

accuracy was confirmed with a paired samples t-test. The main effects of lineup size and number of cues 

were not confirmed as the cell size issue persisted with these factors. 

Corrections and normality. Bonferroni corrections were used for the identification and rejection 

analyses (α = .05/2 = .025). For normality, I identified two problematic responses. When these data points 

were included, skewness and/or kurtosis values for that condition were in the 99
th
 percentile or above, 

Shapiro-Wilk’s tests were significant (ps < .05), and the data points were identified as either outliers or 

extreme values in box plots. Removing these data points dropped skewness and/or kurtosis into the 

normal range and Shapiro-Wilk’s tests were not significant. Other than these two cases, I included all 

possible data in the analyses, so long as skewness and/or kurtosis values and the Shapiro-Wilk’s tests 
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indicated the condition was normally distributed. No other violations of assumptions occurred in the 

analyses.  

Results 

 Choosing rates. I found a significant main effect of presence, F(1, 154) = 372.07, p < .001, ηp
2 
= 

.71, and a significant interaction between presence and lineup size, F(2, 154) = 4.58, p = .01, ηp
2 
= .06. No 

other main effects or interactions were significant, ps > .11 (see Appendix F for statistical tables). 

Participants were significantly more likely to make an identification attempt from target-present (M = .84, 

SE = .02) than from target-absent lineups (M = .39, SE = .02). When the Presence x Lineup size 

interaction was examined with a simple main effects analysis, lineup size influenced choosing for target-

present lineups, F(2, 154) = 4.16, p = .02, ηp
2 
= .71, but not for target-absent lineups (Ms = .34 - .42, SEs 

= .04 - .04), p = .36. Specifically, target-present choosing rates were significantly higher in the 6- (M = 

.88, SE = .03) than 24-person lineups (M = .78, SE = .02), p = .02 (α = .025). The 12-person choosing 

rates differed from neither of the other sizes (M = .86, SE = .02), ps > .09. Notably, the Presence x Lineup 

size interaction was not significant when either the problematic target was excluded from the omnibus 

analysis or when both this target and instances of filler recognition were excluded, ps = .02 (α = .017). 

 Correct identifications. The only significant effect was a main effect of lineup size, F(2, 154) = 

8.81, p < .001, ηp
2 
= .10. Neither number of cues, F(2, 154) = 0.68, p = .51, ηp

2 
= .009, nor the interaction 

between lineup size and number of cues, F(4, 154) = 0.87, p = .48, ηp
2 
= .02 was significant. The correct 

identification rate was significantly higher in the 6- (M = .84, SE = .03) than the 24-person lineups (M = 

.65, SE = .03), p < .001. Neither of these lineups significantly differed from the 12-person lineup (M = 

.74, SE = .03), ps > .07. See Figure 3.03. 

 False identifications. The false identification results were similar for the target replacement and 

the worst case (multiple cues) designations of the innocent suspect. In both cases, none of lineup size, 

number of cues, or their interaction was significant, ps > .20. For the worst case (single cue) designation, 

there was a significant main effect of number of cues, F(2, 154) = 17.52, p < .001, ηp
2 
= .18, but no main  
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Figure 3.03. Study 3a: Correct (target-present) identification rates, for each cue condition, by lineup size. 

effect of lineup size and no interaction, ps > .02 (α = .017). False identifications were more likely with 

one cue in the lineup (M = .23, SE = .02), than with two (M = .07, SE = .02) or three (M = .06, SE = .02) 

cues in the lineup, ps < .001. The latter two conditions did not significantly differ, p = 1.00. See Table 

3.01 for means and Appendix F for statistical tables for the above analyses. The estimated false 

identification rates for the 6- (.06), 12- (.03), and 24-person lineups (.02) were slightly higher than, but 

otherwise very similar to, the false identification rates using the target replacement designation (.03, .02, 

.01, respectively). 

Other responses. For target-present lineups, any response other than a suspect identification is an 

error. For these lineups, overall filler identification (M = .10, SD = .16), don’t know (M = .06, SD = .11), 

and not there (M = .10, SD = .15) response rates were very similar. Lineup size did not appear to affect 

not there responses (Ms = .09 - .10, SDs = .14 - .15), but did appear to increase filler identification and 

don’t know response rates. In particular, filler identifications appeared to be more likely with either 12- or 

24-person lineups (Ms = .12 - .13, SDs = .17 - .18) than with 6-person lineups (M = .04, SD = .09), while 

don’t know responses appeared to be more likely with 24-person lineups (M = .10, SD = .14) than either 
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Table 3.01. Study 3a: False Identification Rates by Condition, by Designation Method  

 Number of cues 

Lineup size 1 2 3 Average 

 

Target replacement 

6-person .02 (.01) .04 (.02) .02 (.02) .03 (01) 

12-person .02 (.01) .03 (.01) .01 (.01) .02 (.01) 

24-person .02 (.01) .01 (.01) < .001 (.01) .01 (.01) 

Average .02 (.01) .03 (.01) .01 (.01) .02 (.00) 

 

Worst case (single cue) 

6-person .33 (.04) .09 (.05) .05 (.04) .16 (.02) 

12-person .23 (.04) .02 (.04) .03 (.04) .09 (.02) 

24-person .14 (.04) .10 (.04) .10 (.04) .12 (.02) 

Average .23 (.02) .07 (.02) .06 (.02) .12 (.01) 

 

Worst case (multiple cues) 

6-person .26 (.05) .20 (.05) .21 (.05) .22 (.03) 

12-person .14 (.04) .21 (.04) .16 (.04) .17 (.03) 

24-person .12 (.04) .14 (.04) .21 (.05) .16 (.03) 

Average .17 (.03) .18 (.03) .20 (.03) .18 (.02) 

Note. Values presented are estimated marginal means; standard errors are presented in parentheses. 

6- or 12-person lineups (Ms = .02 - .04, SD = .07 - .09). All three error types had similar response rates 

across the cue conditions and any differences by cue condition did not seem to be systematic. For 

example, filler identifications were most likely with two cues (M = .14, SD = .18) and don’t know 

responses were most likely with one cue (M = .08, SD = .13). See Table 3.02 for proportions. 

For target-absent lineups, not there responses are correct responses, while filler identifications 

and false identifications (already examined) are errors, and don’t know responses are unhelpful (when 

determining suspect guilt or innocence). Filler identifications appeared to be more likely when the  
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Table 3.02. Study 3a: Other Response Rates by Condition and Type of Response  

    Number of cues   

Response Type Lineup size 1 2 3 Average 

    Target-present lineups 

Filler identification 

    

 

6-person .02 (.06) .07 (.13) .02 (.07) .04 (.09) 

 

12-person .13 (.24) .10 (.14) .13 (.17) .12 (.18) 

 

24-person .08 (.14) .22 (.22) .10 (.12) .13 (.17) 

 

Average .08 (.17) .14 (.18) .09 (.13) .10 (.16) 

Don't know 
    

 

6-person .04 (.08) .00 (.00) .02 (.07) .02 (.07) 

 

12-person .06 (.11) .04 (.08) .01 (.04) .04 (.09) 

 

24-person .12 (.18) .10 (.12) .10 (.12) .10 (.14) 

 

Average .08 (.13) .05 (.10) .04 (.09) .06 (.11) 

Not there 
    

 

6-person .09 (.16) .11 (.15) .08 (.12) .09 (.14) 

 

12-person .13 (.18) .08 (.14) .10 (.14) .10 (.15) 

 

24-person .11 (.14) .10 (.15) .12 (.18) .11 (.15) 

 

Average .11 (.16) .10 (.14) .10 (.15) .10 (.15) 

    Target-absent lineups 

Filler identification (TR) 

   

 

6-person .34 (.28) .26 (.28) .32 (.26) .31 (.27) 

 

12-person .40 (.34) .49 (.32) .25 (.26) .38 (.32) 

 

24-person .36 (.28) .43 (.26) .42 (.25) .40 (.26) 

 Average .37 (.30) .41 (.30) .33 (.26) .37 (.29) 
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Study 3a: Other Response Rates by Condition and Type of Response (Cont’d) 

Filler identification (WC,S) 

   

 

6-person .03 (.10) .21 (.18) .30 (.23) .18 (.21) 

 

12-person .19 (.22) .51 (.31) .23 (.22) .31 (.29) 

 

24-person .24 (.21) .34 (.21) .32 (.21) .30 (.21) 

 

Average .16 (.20) .37 (.27) .28 (.22) .27 (.24) 

Filler identification (WC,M) 

   

 

6-person .11 (.16) .10 (.13) .12 (.14) .11 (.14) 

 

12-person .28 (.30) .32 (.27) .11 (.15) .23 (.26) 

 

24-person .26 (.25) .31 (.25) .21 (.19) .26 (23) 

 

Average .22 (.25) .25 (.25) .15 (.17) .21 (.23) 

Don't know 
    

 

6-person .06 (.09) .06 (.16) .09 (.13) .07 (.13) 

 

12-person .11 (.18) .09 (.12) .09 (.14) .10 (.15) 

 

24-person .16 (.21) .12 (.14) .08 (.14) .12 (.17) 

 

Average .11 (.17) .09 (.14) .09 (.13) .10 (.15) 

Not there 
    

 

6-person .58 (.29) .64 (.33) .56 (.26) .59 (.29) 

 

12-person .47 (.31) .38 (.30) .64 (.28) .50 (.31) 

 

24-person .46 (.29) .44 (.26) .50 (.28) .47 (.27) 

  Average .50 (.30) .47 (.31) .57 (.28) .51 (.30) 

Note. Values presented are means; standard deviations are presented in parentheses. TR = innocent 

suspect determined as the target replacement. WC,S = innocent suspect determined using the worst case 

(single cue) method. WC, M = innocent suspect determined using the worst case (multiple cue) method. 

innocent suspect was determined by target replacement (M = .37, SD = .29), than when using the worst 

case scenario, for either a single cue (M = .27, SD = .24) or multiple cues (M = .21, SD = .23). This 

difference is, at least in part, an artifact of the innocent suspect designation, as more identifications are 
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classified as false (vs. filler) identifications using the worst case method than when using the target 

replacement method. Don’t know responses were the least likely response (M = .10, SD = .15) and not 

there responses were the most likely (M = .51, SD = .30). Lineup size seemed to influence filler 

identifications, such that 12- and 24-person lineups appeared to have higher filler identification rates (Ms 

= .23 - .40, SDs = .21 - .32) than 6-person lineups (Ms = .11 - .31, SDs = .14 - .27). Don’t know responses 

were highest with the 24-person lineup (M = .12, SD = .17), while not there responses were most likely 

with the 6-person lineup (M = .59, SD = .29) than the 12- and 24-person lineups (Ms = .47 - .50, SDs = 

.27 - .31). Response rates also generally appeared to vary by number of cues, but there was no discernable 

overall pattern. Filler identifications were most common when two cues were in the lineup (Ms = .25 - 

.41, SDs = .25 - .30), while not there responses appeared to be most common when three cues were 

present in the lineup (M =.57, SD = .28). Yet, don’t know responses seemed to be unaffected by number 

of cues (Ms = .09 - .11, SDs = .13 - .17). See Table 3.02. 

Guessing. The comparisons for guessing and diagnosticity focus on lineup size, as this factor led 

to consistent effects across all studies. When reliable target identifications were estimated using Penrod’s 

(2013) metric, reliable identifications decreased as lineup size increased from 6- (.50) to 12- (.39), to 24-

person (.35) lineups. Inferential 99% CIs are not provided, as they were the same as the estimated rate 

(e.g., [.50, .50]); as a result, none of the CIs overlapped and all comparisons are significantly different. 

For estimated lucky guesses, increasing from 6- (.35 [.34, .35]) to 12-person (.34 [.34, .35]) lineups did 

not significantly affect the likelihood of identifying the target by guessing. Yet, the likelihood of a correct 

identification being due to guessing did decrease as lineup size increased further, to 24-person lineups 

(.30 [.29, .30]). 

Diagnosticity. When interpreting the diagnosticity of suspect identifications, 1.00 indicates guilty 

and innocent suspect identifications are equally likely, > 1.00 indicates guilty suspect identifications are 

more likely, and < 1.00 indicates innocent suspect identifications are more likely (see Wells & Lindsay, 

1980). As shown in Table 3.03, diagnosticity differed depending on the innocent suspect designation.  
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Table 3.03. Study 3a: Diagnosticity Values for Identifications by Lineup Size 

Lineup size Target replacement Worst case (single) Worst case (multiple) 

6-person 29.00 (17.07) 5.08 (2.99) 3.76 (2.21) 

12-person 35.67 (18.82) 7.64 (4.03) 4.37 (2.30) 

24-person 61.67 (33.84) 5.61 (3.08) 4.18 (2.29) 

Note. Values reflect diagnosticity calculated using all suspect identifications. Values in parentheses reflect 

diagnosticity calculated using only reliable identifications of the target (i.e., excluding estimated guesses). 

The inferential 99% CIs are reported in-text. 

With target replacement, diagnosticity did not significantly increase with lineup size; the lower 

and upper bounds of the inferential 99% CIs for the 6- (18.47, 45.54) and 12-person (21.25, 59.87) 

lineups, the 6- (17.24, 48.79) and 24-person (8.75, 434.58), and the 12- (19.86, 64.04) and 24-person 

(9.10, 417.93) all overlapped. With worst case (single cue), diagnosticity differed between all three lineup 

sizes. None of the upper and lower bounds overlapped for the following comparisons: the 6- (4.85, 5.31) 

and 12-person (7.10, 8.22) lineups, the 6- (4.86, 5.30) and 24-person (5.41, 5.81) lineups, and the 12- 

(7.09, 8.24) and 24-person (5.40, 5.82) lineups. Although the 6-person lineups had significantly lower 

diagnosticity than the two larger lineups, the greatest diagnosticity was associated with the 12-person 

lineup. With worst case (multiple cues), the upper and lower bounds of the inferential 99% CIs did not 

overlap between the 6- (3.69, 3.83) and 12-person (4.27, 4.47) lineups, or the 6- (3.67, 3.84) and 24-

person (4.08, 4.28) lineups. In both cases, diagnosticity was significantly lower with the 6-person lineup, 

than the larger two lineups—which did not significantly differ from each other (12: 2.38, 8.01; 24: 4.05, 

4.31).  

When diagnosticity was examined within lineup size, the various innocent suspect designations 

led to consistent results. For the 6-person lineup, target replacement (16.18, 51.97) had higher 

diagnosticity than worst case (single cue; 4.80, 5.37), target replacement (15.73, 53.46) also had higher 

diagnosticity than the worst case (multiple cues; 3.66, 3.86), and the worst case (single cue; 4.84, 5.32) 

had higher diagnosticity than the worst case (multiple cues; 3.68, 3.84). The same pattern was seen for the 
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12-person lineups when comparing target replacement (18.65, 68.21) to worst case (single cue; 6.99, 

8.36), target replacement (17.70, 71.88) to worst case (multiple cues; 4.23, 4.50), and worst case (single 

cue; 7.05, 8.28) to worst case (multiple cues; 4.26, 4.48). The pattern was repeated a third time with the 

target replacement (5.93, 640.81) versus worst case (single cue; 5.34, 5.89), target replacement (5.84, 

651.44) versus worst case (multiple cues; 4.05, 4.32), and worst case (single cue; 5.41, 5.81) versus worst 

case (multiple cues; 4.08, 4.28) comparisons in the 24-person lineup.   

When I recalculated diagnosticity using only reliable target identifications (i.e., adjusting for 

estimated guessing), diagnosticity values were lower, but the general patterns of significance remained 

the same (see Table 3.03). This was the case whether I compared by lineup size or by designation. The 

only exception happened when comparing 6- (2.91, 3.07) to 24-person (3.02, 3.13) lineups using the 

worst case (single cue) designation: the lower and upper bounds of the inferential 99% CIs did not 

overlap in the previous analysis, but did overlap when diagnosticity was adjusted for guessing.  

Confidence. For identifications (n = 129), only a main effect of accuracy was significant, F(1, 

120) = 300.19, p < .001, ηp
2 
= .71, such that correct identifications (M = 79.76, SE = 1.10) were made 

with greater confidence than false identifications (M = 53.60, SE = 1.44). No main effect or interaction 

involving either lineup size or number of cues was significant, ps > .24. For rejections (n = 58), no 

significant effects were found, ps > .05. See Table 3.04 for a full reporting of descriptives and Appendix 

F for statistical tables. 

Summary of Results 

 The likelihood of making any identification was higher for target-present than for target-absent 

lineups. Smaller lineups increased the likelihood of making any identification from target-present lineups, 

although this result was not found in all data sets. Smaller lineups also had higher rates of correct 

identifications; these identifications were more likely to be reliable (as compared to larger lineups), 

although correct guesses were also more likely. In contrast, false identifications were generally unaffected 

by both lineup size and number of cues. The one exception was the worst case (single cue) innocent  
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Table 3.04. Study 3a: Confidence Ratings by Decision Type, Accuracy, Lineup Size, and Number of 

Cues 

    Number of cues 

Accuracy Lineup size 1 2 3 Average 

    Identifications 

Correct 
 

   

 

 
6-person 79.23 (3.08) 84.69 (3.90) 86.38 (3.29) 83.43 (1.99) 

 
12-person 80.63 (3.42) 80.29 (3.18) 76.57 (3.29) 79.16 (1.90) 

 
24-person 78.55 (3.18) 76.16 (3.08) 75.34 (3.08) 76.68 (1.80) 

 Average 79.47 (1.86) 80.38 (1.96) 79.43 (1.86) 79.76 (1.10) 

Incorrect 
    

 

 
6-person 51.86 (4.05) 49.68 (5.12) 61.45 (4.33) 54.33 (2.61) 

 
12-person 52.17 (4.49) 53.27 (4.18) 53.04 (4.33) 52.82 (2.50) 

 
24-person 48.69 (4.18) 58.10 (4.05) 54.50 (4.05) 53.76 (2.36) 

 Average 50.91 (2.45) 53.68 (2.58) 56.33 (2.45) 53.64 (1.44) 

    Rejections 

Correct 
    

 

 
6-person 68.94 (8.55) 74.50 (8.55) 77.50 (9.36) 73.65 (5.10) 

 
12-person 63.42 (7.40) 57.50 (9.36) 55.92 (8.55) 58.94 (4.89) 

 
24-person 70.00 (7.40) 66.50 (7.91) 47.14 (7.91) 61.21 (4.47) 

 Average 67.45 (4.50) 66.17 (4.98) 60.19 (4.98) 64.60 (2.79) 

Incorrect 
    

 

 
6-person 72.63 (7.24) 78.27 (7.24) 68.82 (7.93) 73.24 (4.32) 

 
12-person 63.90 (6.27) 54.18 (7.93) 57.63 (7.24) 58.57 (4.15) 

  24-person 65.84 (6.27) 70.25 (6.70) 66.40 (6.70) 67.50 (3.79) 

 Average 67.46 (3.82) 67.57 (4.22) 64.28 (4.22) 66.44 (2.36) 

Note. Values presented are estimated marginal means; standard errors are presented in parentheses. 
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suspect designation, where false identifications were more likely from the single cue condition. Lineup 

size inconsistently affected overall diagnosticity, although diagnosticity was greatest for the target 

replacement designation, followed by worst case (single cue), and then by worst case (multiple cues) 

designation. Confidence was greater for correct identifications than for false identifications; neither lineup 

size nor number of cues affected this analysis, and there was no significant difference between correct and 

incorrect rejections. 

Study 3b: Video Stimuli 

Method 

Participants. Participants were 182 undergraduate students enrolled in Psychology 100 and part 

of the subject pool. Participants were between 17 and 25 years of age (M = 18.79, SD = 1.40), mainly 

female (83.0%), and mainly of European (70.9%) or Asian (19.2%) ethnicity (another 2.7% identified as 

mixed ethnicity, 2.2% as Middle Eastern, 1.6% each as African or South Asian, 1.1% as Hispanic, and 

0.5% were undisclosed). Participants were compensated with either course credit (0.5/30min) or cash 

($5/30min). As with Study 3a, one participant was excluded from analyses as this person indicated 

recognition of multiple targets. Although he or she likely misunderstood the directions and indicated 

whether or not the target was recognized in the lineup (vs. recognized from elsewhere), he or she was 

excluded to err on the side of caution. 

Materials. The stimuli and design in Study 3b were mainly the same as in 3a. Any differences 

between the two are described below. 

Targets and lineups. No targets used in study 3a had video captures associated with them. As a 

result, I examined another pool of stimuli materials that contained potential targets with standardized 

video captures. All video targets were examined to see whether their general characteristics matched any 

pre-existing lineups. It was important to ensure that the video targets would not stand out from the pre-

existing lineups, as additional lineups could not be created and the existing lineups could only be 

modified minimally, if at all, because of the limitations to the stimuli (e.g., number of available fillers). 
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After examining the entire pool, only four video targets fit the lineups, thereby limiting my stimulus 

sampling. All targets were European and in their early- to mid-twenties, with equal numbers of males and 

females. The selected videos showed targets from the chest up, as they turned 180° to their right in an 

office chair, moving from a front view to facing entirely away from the camera. This video allowed 

participants to see the targets in all three (left-facing) views used in the lineups. The videos lasted 

approximately 3s. 

The new targets were swapped in for the target replacement in the relevant 24-person, target-

absent lineup (i.e., 24-person lineups that were target-present in Study 3a became target-absent lineups in 

Study 3b), as the target replacements in Study 3a appeared to be the poorest match to the other fillers. For 

the smaller lineups, the target in Study 3b replaced the same image as above, so long as the lineup 

contained that filler; for the other lineups, the new target replaced the Study 3a target. This process 

ensured that fillers did not overlap between lineup versions. Lineup fairness was not assessed for this 

study due to time and resource restrictions. Innocent suspects were designated separately for Study 3b, 

using the same methods as Study 3a. For innocent suspect overlap, target replacement overlapped with 

either worst case designation 20% of the time; the overlap between worst case designations was 35%.  

Data analysis. Issues that existed in Study 3a—for example, participants indicating they 

recognized a target from elsewhere, proportions based on relatively small numbers of decisions, small cell 

sizes, and non-normality in confidence—also existed in Study 3b, and were dealt with in the same ways. 

The same Bonferroni corrections were also applied. While some participants indicated they recognized 

fillers from elsewhere, these recognitions were much less common than in Study 3a
9
, which precluded a 

similar analysis of those data.  

The confidence analyses in Study 3b were particularly affected by data loss, because of the small 

number of targets—and, thus, the small number of opportunities to make both correct and false 

identifications. The identification analyses had several particularly small cell sizes (ns = 7 – 18), although 

                                                      

9
 Likely reasons include fewer targets in Study 3b (i.e., fewer opportunities for recognition) and Study 3b being in a 

subsequent year, which reduced participants knowing fillers who were previous students. 
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cell sizes were reasonable when collapsed over either lineup size or number of cues (ns = 33 – 48). For 

identifications, the three-way interaction is not reported at all, the lower-order effects are reported, along 

with additional analyses to confirm these results. Data loss was greatest for rejections (n = 26); some cells 

were empty and cell sizes remained very small, even when collapsed across lineup size or number of cues 

(ns = 3 – 15). As a result, the only inferential examination with rejections was regarding accuracy (i.e., 

correct vs. incorrect), using paired-samples t-tests; all other results are presented descriptively. 

Results 

Choosing rates. The only significant effect was a main effect of target presence, F(1, 172) = 

138.11, p < .001, ηp
2 
= .44; no other main effects or interactions were significant, ps > .02. Participants 

were significantly more likely to make an identification attempt from target-present (M = .83, SE = .02) 

than from target-absent (M = .46, SE = .03) lineups. Lineup size had no effect on either target-present (Ms 

= .79 - .87, SEs = .03 - .03) or target-absent (Ms = .41 - .54, SEs = .05 - .05) lineups, unlike in Study 3a. 

 Correct identifications. I found significant main effects for both lineup size, F(2, 172) = 7.91, p 

= .001, ηp
2 
= .08, and for number of cues, F(2, 172) = 5.16, p = .007, ηp

2 
= .06, but no significant 

interaction between them, F(4, 172) = 0.65, p = .63, ηp
2 
= .02 (see Figure 3.04). For lineup size, the 

correct identification rate was significantly higher in the 6- (M = .78, SE = .04) and 12-person lineups (M 

= .72, SE = .04) than the 24-person lineups (M = .57, SE = .04), ps < .02. The 6- and 12-person lineups 

did not significantly differ from each other, p = .86. For number of cues, correct identifications were 

significantly less likely with two cues (M = .59, SE = .04) than with either one or three cues (Ms = .74 - 

.74, SEs = .04 - .04), ps = .02; the latter two conditions did not differ, p = 1.00. One exception to this 

pattern of results was found in the limited data set, where the main effect of number of cues was no longer 

significant, p = .03.  

False identifications. The results were similar between the target replacement and the worst case 

(multiple cues) designations of innocent suspects. In both cases, none of lineup size, number of cues, or 

their interaction was significant, ps > .02. One exception was in the limited data set using the target 
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Figure 3.04. Study 3b: Correct (target-present) identification rates, for each cue condition, by lineup size. 

replacement designation, where lineup size was significant, F(2, 172) = 4.17, p = .017, ηp
2 
= .05, such that 

innocent suspect identifications were significantly more likely in 6- (M = .09, SE = .02) versus 24-person 

lineups (M = .008, SE = .02), p = .02. No significant differences were found with the 12-person lineups 

(M = .02, SE = .02), ps > .10. For the worst case (single cue) innocent suspect designation, the main effect 

of number of cues was significant, F(2, 172) = 4.22, p = .016, ηp
2 
= .05, but neither lineup size nor the 

interaction was significant, ps > .11. Pairwise comparisons indicated that innocent suspect identifications 

were more likely with one cue (M = .21, SE = .03) than with two cues (M = .08, SE = .03), p = .02. No 

significant differences were found with three cues (M = .12, SE = .03), ps > .11. See Table 3.05 for means 

and Appendix F for statistical tables. The estimated false identification rates were higher for the 6-person 

lineups (.07) than either the 12- (.03) or 24-person (.02) lineups. 

Other responses. For target-present lineups, the filler identification (M = .14, SD = .25), don’t 

know response (M = .06, SD = .18), and not there response (M = .10, SD = .20) rates were very similar, 

with don’t know responses being least likely (similar to the Study 3a results). Lineup size did not appear 

to substantially affect don’t know responses (Ms = .04 - .08, SDs = .14 - .21), but did appear to increase 

the filler identification and not there response rates. Filler identifications appeared more likely with 24-  
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Table 3.05. Study 3b: False Identification Rates by Condition, for Each Designation Method  

 Number of cues 

Lineup size 1 2 3 Average 

 

Target replacement 

6-person .07 (.03) .05 (.03) .10 (.03) .07 (.02) 

12-person .03 (.03) .02 (.03) .02 (.03) .02 (.02) 

24-person < .001 (.03) < .001 (.03) .02 (.03) .008 (.02) 

Average .03 (.02) .02 (.02) .05 (.02) .04 (.01) 

 

Worst case (single cue) 

6-person .29 (.05) .10 (.05) .18 (.05) .19 (.03) 

12-person .16 (.06) .12 (.05) .05 (.05) .11 (.03) 

24-person .18 (.05) .02 (.05) .12 (.05) .11 (.03) 

Average .21 (.03) .08 (.03) .12 (.03) .14 (.02) 

 

Worst case (multiple cues) 

6-person .21 (.06) .32 (.06) .22 (.06) .26 (.04) 

12-person .10 (.06) .20 (.06) .20 (.06) .17 (.04) 

24-person .12 (.06) .10 (.06) .24 (.06) .15 (.04) 

Average .15 (.04) .21 (.04) .22 (.04) .19 (.02) 

Note. Values presented are estimated marginal means; standard errors are presented in parentheses. 

person lineups (M = .21, SD = .31) than with 6- or 12-person lineups (Ms = .09 - .13, SDs = .19 - .22), 

while not there responses appeared to increase from 6- (M = .05, SD = .15) to 12- (M = .11, SD = .21) to 

24-person lineups (M = .15, SD = .23). For don’t know and not there errors, response rates were similar 

across number of cues; for filler identifications, these errors appeared more often with two cues (M = .23, 

SD = .30)  than with one or three (Ms = .09 - .11, SDs = .20 - .23). See Table 3.06 for a full reporting of 

proportions. 
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Table 3.06. Study 3b: Other Response Rates by Condition and Type of Response  

    Number of cues   

Response Type Lineup size 1 2 3 Average 

    Target-present lineups 

Filler identification 

    

 

6-person .05 (.15) .18 (.24) .05 (.15) .09 (.19) 

 

12-person .08 (.19) .23 (.26) .08 (.18) .13 (.22) 

 

24-person .15 (.24) .30 (.38) .19 (.30) .21 (.31) 

 

Average .09 (.20) .23 (.30) .11 (.23) .14 (.25) 

Don't know 
    

 

6-person .10 (.20) .12 (.28) .02 (.11) .08 (.21) 

 

12-person .11 (.21) .00 (.00) .03 (.11) .04 (.14) 

 

24-person .05 (.15) .08 (.18) .07 (.18) .07 (.17) 

 

Average .08 (.19) .07 (.20) .04 (.14) .06 (.18) 

Not there 
    

 

6-person .02 (.11) .08 (.18) .05 (.15) .05 (.15) 

 

12-person .08 (.19) .10 (.20) .15 (.24) .11 (.21) 

 

24-person .15 (.24) .15 (.24) .14 (.23) .15 (.23) 

 

Average .08 (.19) .11 (.21) .11 (.21) .10 (.20) 

    Target-absent lineups 

Filler identification (TR) 

   

 

6-person .29 (.30) .40 (.35) .42 (.37) .37 (.34) 

 

12-person .24 (.31) .45 (.46) .48 (.38) .39 (.40) 

 

24-person .60 (.31) .40 (.35) .60 (.26) .53 (.31) 

 

Average .38 (.34) .42 (.38) .50 (.34) .43 (.36) 
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Study 3b: Other Response Rates by Condition and Type of Response (Cont’d) 

Filler identification (WC,S) 

   

 

6-person .07 (.18) .35 (.29) .35 (.37) .25 (.31) 

 

12-person .11 (.21) .35 (.43) .45 (.36) .31 (.37) 

 

24-person .42 (.24) .38 (.36) .50 (.32) .43 (.31) 

 

Average .20 (.26) .36 (.36) .43 (.35) .33 (.34) 

Filler identification (WC,M) 

   

 

6-person .14 (.23) .13 (.22) .30 (.30) .19 (.26) 

 

12-person .16 (.24) .28 (.30) .30 (.30) .25 (.28) 

 

24-person .48 (.34) .30 (.34) .38 (.27) .39 (32) 

 

Average .26 (.31) .23 (.30) .33 (.29) .27 (.30) 

Don't know 
    

 

6-person .07 (.18) .15 (.29) .02 (.11) .08 (.21) 

 

12-person .08 (.19) .08 (.18) .02 (.11) .06 (.16) 

 

24-person .08 (.18) .05 (.15) .07 (.18) .07 (.17) 

 

Average .08 (.18) .09 (.22) .04 (.14) .07 (.18) 

Not there 
    

 

6-person .57 (.40) .40 (.31) .45 (.39) .48 (.37) 

 

12-person .66 (.34) .45 (.43) .48 (.38) .53 (.39) 

 

24-person .32 (.34) .55 (.32) .31 (.25) .39 (.35) 

  Average .52 (.38) .47 (.36) .41 (.35) .46 (.36) 

Note. Values presented are means; standard deviations are presented in parentheses. TR = innocent 

suspect determined as the target replacement. WC,S = innocent suspect determined using the worst case 

(single cue) method. WC, M = innocent suspect determined using the worst case (multiple cue) method. 

With target-absent lineups, filler identifications appeared to be more likely when the innocent 

suspect was determined using target replacement (M = .43, SD = .36), than when using either the single 

cue (M = .33, SD = .34) or the multiple cues (M = .27, SD = .30) worst case scenarios. As in Study 3a, 
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much of this difference is an artifact of the innocent suspect designation. Don’t know responses appeared 

to be the least likely response (M = .07, SD = .18), while not there responses (M = .46, SD = 36) occurred 

most often. Lineup size appeared to influence filler identifications, in that the 24-person lineups appeared 

to have the highest filler identification rates (Ms = .39 - .53, SDs = .31 - .32), as compared to the 6- or 12-

person lineups (Ms = .19 - .39, SDs = .26 - .40). Not there responses appeared highest with the 12-person 

lineup (M = .53, SD = .39) and lowest with the 24-person lineup (M = .39, SD = .35), while don’t know 

responses generally varied very little amongst the lineup sizes (Ms = .06 - .08, SDs = .16 - .21). For 

number of cues, filler identifications appeared to be most common with three cues (Ms = .33 - .50, SDs = 

.29 - .35), while not there responses seemed most common with one cue (M = .52, SD = .38). Don’t know 

responses seemed to vary very little by number of cues (Ms = .04 - .09, SDs = .14 - .22). See Table 3.06. 

Guessing. As in Study 3a, the following comparisons focus on lineup size; the lower and upper 

bounds of the inferential 99% CIs are not provided when they overlap completely with the estimated rate. 

The estimated rate of reliable target identifications decreased as lineup size increased from 6- (.43 [.42, 

.43]) to 12- (.42 [.41, .42]) to 24-person (.25 [.24, .25]) lineups. In contrast, estimated lucky guesses were 

less likely as lineups increased from 6- (.35) to 12-person (.31 [.30, .31]) lineups, but became more likely 

as lineup size increased further, from 12- (.31 [.30, .31]) to 24-person (.33) lineups. Yet, guessing was 

still less likely in 24- (.33) than 6-person (.35) lineups. None of the inferential 99% CIs in the 

comparisons above overlapped. 

Diagnosticity. As can be seen in Table 3.07, diagnosticity differed depending on how the 

innocent suspect was designated. Using the target replacement designation, diagnosticity was greater with 

24-person lineups (59.87, 81.85) than 6-person lineups (9.25, 12.05); however, neither the 6- (8.99, 

12.40) versus 12-person (11.19, 71.75) nor the 24- (58.08, 84.37) versus 12- person (11.41, 70.37) 

comparisons significantly differed. For both worst case designations, diagnosticity was lowest with the 6-

person lineup and highest with the 12-person lineup. Specifically, with the single cue designation, the 6- 

(4.02, 4.25) versus 12-person (6.08, 7.03), the 6- (4.02, 4.24) versus 24-person (5.14, 4.64), and the 12-  
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Table 3.07. Study 3b: Diagnosticity Values for Identifications by Lineup Size 

Lineup size Target replacement Worst case (single) Worst case (multiple) 

6-person 10.56 (5.78) 4.13 (2.26) 3.06 (1.68) 

12-person 28.33 (16.33) 6.54 (3.77) 4.25 (2.45) 

24-person 70.00 (30.00) 5.38 (2.31) 3.68 (1.58) 

Note. Values reflect diagnosticity calculated using all suspect identifications. Values in parentheses reflect 

diagnosticity calculated using only reliable identifications of the target (i.e., excluding estimated guesses). 

The inferential 99% CIs are reported in-text. 

(6.11, 7.00) versus 24-person (5.15, 5.63) comparisons all significantly differed. With the multiple cue 

designation, the 6- (3.01, 3.12) versus 12-person (4.12, 4.38), the 6- (3.01, 3.12) versus 24-person (3.59, 

3.78), and the 12- (4.13, 4.38) versus 24-person (3.60, 3.77) comparisons all significantly differed. 

When examining diagnosticity within lineup sizes, results were consistent: target replacement led 

to the greatest diagnosticity, followed by the worst case (single cue) method, and then the worst case 

(multiple cues) method. For 6-person lineups, none of the lower and upper bounds of the inferential 99% 

CIs overlapped for the following comparisons: target replacement (9.00, 12.37) versus worst case (single 

cue; 4.01, 4.26), target replacement (8.93, 12.47) versus worst case (multiple cues; 3.00, 3.13), and worst 

case (single cue; 4.02, 4.24) versus worst case (multiple cues; 3.01, 3.12). The same was true for the 

following 12-person comparisons: target replacement (10.51, 76.38) versus worst case (single cue; 6.00, 

7.13), target replacement (10.07, 79.73) versus worst case (multiple cues; 4.08, 4.42), and worst case 

(single cue; 6.09, 7.02) versus worst case (multiple cues; 4.12, 4.39). Lastly, the same pattern of 

significance occurred with 24-person lineups: target replacement (58.56, 83.68) versus worst case (single 

cue; 5.12, 5.66), target replacement (57.71, 84.91) versus worst case (multiple cues; 3.58, 3.80), and worst 

case (single cue; 5.14, 5.64) versus worst case (multiple cues; 3.59, 3.78). 

Once diagnosticity was recalculated using only reliable target identifications, values decreased. 

Save for a couple of exceptions, the general patterns of significance also remained (see Table 3.07). In 

particular, the 6- (5.22, 6.40) versus 12-person (9.34, 28.56) comparison using the target replacement 
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method was now significant, while the 6- (2.22, 2.31) versus 24-person (2.25, 2.37) comparison using the 

worst case (single cue) method was no longer significant. 

 Confidence. For identifications (n = 117), only the main effect of accuracy was significant, F(1, 

108) = 151.42, p < .001, ηp
2 
= .58, such that correct identifications (M = 75.76, SE = 1.92) were made 

with greater confidence than false identifications (M = 50.65, SE = 1.81). No main effect or interaction 

involving either lineup size or number of cues was significant, ps > .09. Correct rejections (n = 26) were 

made with significantly more confidence (M = 68.75, SD = 18.93) than incorrect rejections (M = 57.88, 

SD = 17.43), t(25) = 2.81, p = .009, d = 0.55. Otherwise, confidence appeared to vary very little across 

either lineup size or number of cues. See Tables 3.08 (identifications) and 3.09 (rejections) for a full 

reporting of descriptives, and Appendix F for statistical tables.  

 

Table 3.08. Study 3b: Identification Confidence Ratings by Accuracy, Lineup Size, and Number of Cues 

    Number of cues  

Accuracy Lineup size 1 2 3 Average 

Correct 
 

   

 

 
6-person 74.09 (6.13) 71.12 (5.87) 73.43 (5.43) 72.88 (3.36) 

 
12-person 69.64 (7.68) 75.96 (6.13) 76.71 (5.43) 74.10 (3.74) 

 
24-person 80.72 (5.08) 78.00 (6.13) 80.72 (4.79) 79.81 (3.10) 

 Average 74.82 (3.69) 75.03 (3.49) 76.96 (3.02) 75.60 (1.97) 

Incorrect 
    

 

 
6-person 52.82 (5.83) 48.71 (5.59) 49.57 (5.17) 50.37 (3.20) 

 
12-person 36.14 (7.31) 50.64 (5.83) 48.82 (5.17) 45.20 (3.56) 

 
24-person 58.22 (4.84) 55.18 (5.83) 54.86 (4.56) 56.09 (2.95) 

 Average 49.06 (3.51) 51.51 (3.32) 51.08 (2.87) 50.55 (1.87) 

Note. Values presented are estimated marginal means; standard errors are presented in parentheses. 
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Table 3.09. Study 3b: Rejection Confidence Ratings by Accuracy, Lineup Size, and Number of Cues 

Accuracy Effect 

 Lineup size 

 6 12 24 

Correct 66.67 (41.63) 66.75 (12.94) 70.23 (17.41) 

Incorrect 56.67 (25.17) 57.25 (11.30) 58.47 (19.69) 

 
Number of cues 

 1 2 3 

Correct 65.00 (12.25) 69.95 (24.71) 69.36 (16.66) 

Incorrect 55.00 (8.66) 62.60 (24.99) 54.91 (11.47) 

Note. Values presented are means; standard deviations are presented in parentheses. 

Summary of Results 

The likelihood of making any identification was higher for target-present than for target-absent 

lineups and neither lineup size nor number of cues had an effect. Correct identifications were affected by 

both lineup size and number of cues: rates were higher with smaller lineups and lower when the front and 

profile views were shown together. Reliable correct identifications were most likely with smaller lineups, 

while correct guesses were least likely with 12-person lineups. False identifications were generally 

unaffected by lineup size and number of cues, except for the worst case (single cue) designation, where 

the single cue condition produced significantly higher rates of false identifications. Diagnosticity was 

inconsistently affected by lineup size, although it was consistently greater for the target replacement 

designation, followed by the worst case (single cue), and then by the worst case (multiple cues) 

designation. Confidence was greater for correct decisions than for incorrect decisions—for both 

identifications and rejections—with neither lineup size nor number of cues having effects.  
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Overall Discussion 

Identifications 

Choosing rates. Despite the differences between the single- (Study 3a) and multiple-pose 

exposure (Study 3b) studies, the patterns of results were similar. In both, participants were more likely to 

make identifications from target-present (vs. target-absent) lineups and were just as likely to make 

identifications with one, two, or three cues. Yet, lineup size only had an effect with single-pose 

exposures, wherein identifications were more likely with smaller (vs. larger) lineups.  

The target-absent choosing rate results correspond with most prior research, which has found that 

target-absent choosing rates and its complement—correct rejection rates—were unaffected by lineup size 

(Cutler et al., 1987; Nosworthy & Lindsay, 1990; Pozzulo et al., 2010), additional cues (Cutler et al., 

1987; Krafka & Penrod, 1985), and their interaction (Cutler et al., 1987)
10

. However, there are a couple of 

exceptions to this pattern. First, my results do not correspond to Levi (2012), who found that target-absent 

choosing rates for 12-person lineups were significantly lower than the 24+ person lineups. Although the 

rate of target-absent selections (.34 to .55) is not particularly high in Levi’s (2012) work, the fact that 

correct identification rates are so low (.11 to .23) indicates issues exist in that data. For example, the 

target exposure consisted of Levi and a confederate (the target) approaching individuals, often at work, 

and asking them if they would participate in a short memory study (Levi, 2006, 2012). The target 

“[played] a minor role” (Levi, 2006, p. 276) in these interactions, mainly scheduling appointments and 

collecting contact information (Levi, 2012). As the majority of the interaction was with Levi, the target 

exposure may have been poor or not salient, preventing participants from encoding the target’s face. As 

such, these results may represent a worst-case eyewitness situation, where the witness was unaware a 

crime was occurring, and should be understood in that context. A resulting weak memory could explain 

the low correct identification rates (as few people could recognize the target when present) and the 

increase in target-absent identifications (as larger lineups could increase the probability that any filler will 

                                                      

10
 Cutler et al. (1987), Krafka and Penrod (1985), and Pozzulo et al. (2010) did not specify innocent suspects, so 

they are compared in terms of target-absent choosing rates and correct identifications. 
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be a reasonable match to a participant’s poor memory). Thus, rather than indicating that larger lineups 

increase choosing, Levi (2012) may instead indicate that the probability of choosing could interact with 

the quality of a witness’ memory.  

Second, my target-absent choosing rates do not correspond to the false identifications rates found 

in Melara et al.’s (1989 – Experiment 2B) lineup research or McAllister et al.’s (1997, 2000) mug book 

research, which found that incorrect identifications (e.g., filler identifications) occurred less often when 

additional cues were available. The inconsistency with Melara et al. (1989), where incorrect 

identifications decreased with a second cue, may be explained by their effect being marginally significant 

and by their additional cue (vocal information) being correctly matched only for the target (all other 

lineup members were randomly paired with voices). The random pairing could have resulted in fillers 

being paired with seemingly-inappropriate voices, thus essentially excluding those fillers from 

consideration, and definitely resulted in the most natural fit between voice and face consistently occurring 

with the target. As a result, Melara et al.’s (1989) additional cue here may have been beneficial only 

because it helped the target stand out from the other lineup members, due to a better relative match 

between face and voice. Additionally, although my results do not correspond with McAllister et al. (1997, 

2000), it is important to note that target-absent choosing rates from lineups are not directly comparable to 

incorrect choosing rates from mug books. In particular, mug books in the relevant research were always 

target-present; yet, participants in that research viewed—and sometimes identified—a number of faces 

before coming across the target face. As a result, identifications that occur before the target could be seen 

as either target-present or -absent incorrect identifications.  

Notably, my choosing rate results, as related to lineup size, have not been compared to all 

relevant prior research. I have avoided direct size comparisons to some lineup research (Laughery et al., 

1971; Levi, 2007) and to all mug book research (Ellis et al., 1989; Lindsay et al., 1994; McAllister et al., 

2003) in this section and later sections, as this research examined lineups or mug books that were 24-

person or larger. The lack of reliable research investigating both regularly-sized lineups (e.g., 6- and 12-
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person) and a variety of larger sizes (e.g., 24+ person lineups) makes it difficult to know whether the 

patterns of results would differ with even larger sizes, or if the patterns of results would remain the same. 

Not knowing what to expect makes it difficult to determine whether or how my results are comparable.  

 Correct identifications. As with choosing rates, the patterns of results for single- and multiple-

pose exposures were very similar when examining correct (i.e., guilty suspect) identifications. Generally, 

increasing lineup size decreased correct identifications (as expected) and there was no interaction between 

lineup size and number of cues (as expected with single-pose exposures, but not with multiple-pose 

exposures). One difference between the studies was the effect of cues: number of cues was not significant 

with single-pose exposures (as tentatively expected), but was with the full data set with multiple-pose 

exposures (though the limited data set was not significant). Although I did expect to find a significant 

effect of cues with multiple-pose exposures, my results do not match the pattern I expected to find. 

Specifically, I expected that correct identifications would increase as number of cues increased. Instead, I 

found that correct identification rates were similar across one and three cues, but lower with two cues.  

My correct identification results correspond with those of Levi (2012), who found that correct 

identification rates were lower in 24+ person lineups than in 12-person lineups. However, due to the 

problems with this research—that is, very low correct identification rates, 24- and 120-person lineup 

conditions being combined when comparing identification rates with 12-person lineups—it is unclear 

how reliable the Levi (2012) results are. In turn, while my significant effect for lineup size appears to 

contradict the null effect found in other prior research (Cutler et al., 1986, 1987; Nosworthy & Lindsay, 

1990; Pozzulo et al., 2010), my results actually correspond with much of this research when actual lineup 

sizes are taken into account. In particular, many of the studies only compared 6- versus 12-person lineups 

(Cutler et al., 1986, 1987; Pozzulo et al., 2010) or similar sizes such as 4- through 10-person lineups 

(Nosworthy & Lindsay, 1990 – Experiment 1). In my research, the smallest two lineups never 

significantly differed from each other; the only significant differences involved the 24-person lineups.  
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However, Nosworthy and Lindsay (1990) did include up to 20-person lineups—using good 

quality fillers—in their second experiment and still found no significant differences in correct 

identifications. Because this particular experiment involved adding good-quality fillers, filler quality is 

unlikely to have caused the difference in results. For example, poor quality fillers should result in lineup 

size having less of an effect, as those lineup members could be easily dismissed, effectively reducing the 

effective size of the lineup. One potential explanation for the difference between my results and 

Nosworthy and Lindsay (1990 – Experiment 2) is the difference in exposure stimulus. The exposure 

stimulus used in my research was a very brief video clip, but Nosworthy and Lindsay (1990) used a 

lengthier—approximately one minute long—live, staged crime that included interaction with the 

participants. The longer, more involved exposure to the target could have resulted in particularly strong 

memories of the target that were resistant to increases in lineup size. 

In relation to additional cues, my correct identification results appear to correspond with both the 

mug book (McAllister et al., 1997, 2000) and lineup (Cutler et al., 1986, 1987; Cutler & Penrod, 1988) 

research that did not find a significant main effect of additional cues. Yet, closer examination indicates 

that my results may not actually correspond with much of this research. First, some of these researchers 

have argued that their null effect was due to cues being presented individually (Cutler et al., 1986; 

McAllister et al., 2000), while my cues were presented simultaneously. Second, other research found 

interactions indicating that cues were beneficial in two situations that are analogous to my design: when 

participants were shown a simultaneous lineup (Cutler & Penrod, 1988) and when participants viewed 

only that lineup (vs. also viewing mugshots; Cutler et al., 1987). Although direct comparison with Cutler 

and Penrod (1988) is difficult, as they investigated correct decisions (i.e., collapsed correct identifications 

and correct rejections together), a quick examination of my data using the same dependent variable still 

returns a null result for number of cues, p = .16. Similarly, my results do not correspond with research 

showing that cues affected correct identifications by either improving (Krafka & Penrod, 1985; Melara et 
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al., 1989) or suppressing them (along with filler identifications, indicating that additional cues may have 

reduced choosing, overall; McAllister et al., 2003). 

 One explanation for the lack of correspondence between previous research and my own could be 

due to a difference in delay between target exposure and the subsequent lineup. Specifically, Cutler et al. 

(1987) argue that cues are more beneficial with a lengthy delay than with a short one. In their research, 

they found cues were effective with a two week delay, but not a two day delay (Cutler et al., 1987)—both 

of which are much lengthier than my delays. Yet, there is little other research to support this explanation, 

as Cutler and Penrod (1988) found an effect of cue with a delay that was unspecified but likely two days 

in length (given the length of other delays in the same paper) and Krafka and Penrod (1985) found that 

the effect of cue on correct identifications was similar with either a 2 or 24 hour delay. Moreover, the rest 

of the research supporting the utility of additional cues involved studies that took less than one hour to 

complete, indicating that any delays were relatively short in nature (Cutler et al., 1986; McAllister et al., 

1997, 2000, 2003; Melara et al., 1989). Thus, my relative lack of delay is an unlikely explanation for my 

null effect of cue. A more likely explanation is the fact that my research only used different views of the 

face as additional cues, while the prior research used a variety of cues, such as movement (as described in 

Chapter 1). Although Bertrand (2006) found that adding a profile view was beneficial, using different 

views of faces as additional cues could result in effects that are less robust. 

Innocent suspect identifications. There were generally no effects of lineup size, number of cues, 

or their interaction—regardless of how the innocent suspect was determined—with either single- or 

multiple-pose exposures. There was one exception to this pattern using multiple-pose exposures, using the 

target replacement designation in the limited data set, such that innocent suspect identifications decreased 

as lineup size increased. The general pattern of results mainly adheres to what I expected to find with 

single-pose exposures, except that I expected that innocent suspect identifications would decrease as 

lineup size increases. In contrast, the pattern does not match what I expected to find with multiple-pose 

exposures, as I expected to find that both main effects and the interaction were significant. However, the 



100 

 

null effect of lineup size on innocent suspect identifications matches the pattern found in Nosworthy and 

Lindsay (1990). 

Notably, I did find that the effect of number of cues was significant for the worst case (single cue) 

designation, with both single- and multiple-pose exposures. In both cases, false identifications were more 

likely with one versus multiple cues. This finding indicates that false identification differs depending on 

how many cues are in the lineup, in that innocent suspects that are selected most often from a front-only 

lineup are identified less often when a portrait and/or profile view are included. However, this does not 

mean that identifications are spread across more lineup members as cues are added to the lineup. If this 

were the case, I would have found the same effect even when identifications across all cues were taken 

into consideration (i.e., worst case [multiple cues] designation), as identifications of innocent suspects 

should still have been less likely as cues were added to the lineup. The fact that there was no effect of cue 

in the worst case (multiple cue) situation, but an effect in the worst case (single cue) situation, indicates 

that 1) identifications of innocent suspects were similarly likely to be consolidated, regardless of the 

number of cues present, but also that 2) which lineup member was most likely to be identified differed 

depending on how many cues were present. In all, although additional cues did not influence correct 

identifications, they do appear to have altered the likelihood of any one lineup member being identified in 

in target-absent lineups.  

Guessing. When I examined estimated reliable identifications and guessing rates (using Penrod, 

2013), I found that reliable identifications decreased as lineup size increased, for both single- and 

multiple-pose exposures. Although all differences were significant, the decrease did not appear to be 

linear. With single-pose exposures, there appeared to be a drop-off between 6- (.50) and 12-person (.39) 

lineups, while with multiple-pose exposures it appeared to be between 12- (.42) and 24-person (.25) 

lineups. As the drop-off points differed between the studies, it is unclear whether these are reliable 

findings, or whether other research would find more linear decreases. For estimated guesses, significant 

differences were not consistent: guessing only decreased as lineup size increased to the 24-person lineup 
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when using single-pose exposures, while it was least likely with 12-person lineups when using multiple-

pose exposures, followed by the 24-person lineups. Notably, while there were significant differences, the 

estimated rates were relatively similar across lineup size for both single- (.30 - .35) and multiple-pose (.31 

- .35) exposures. As a result, it is also difficult to ascertain how reliable these results are. 

Taking choosing, correct identification, and (descriptive) filler identification rates into 

consideration, it appears as though the loss in correct identifications was partially (single-pose exposure) 

or almost entirely (multiple-pose exposure) shifted over to filler identifications. These shifted 

identifications may reflect correct identifications that were made tenuously (i.e., guesses)—which did 

differ by lineup size, but not extraordinarily so—rather than identifications based on strong target 

recognition. The shifts in responses also show that participants were generally more likely to attempt 

identifications than reject the lineup, even as task difficulty increased with additional lineup members.  

One feasible explanation for my patterns of results is that increasing lineup size has an adverse effect on 

the extent to which identifications are based on strong target recognitions. In other words, correct 

identifications that would be based on strong recognitions in smaller lineups are more likely to be based 

on tenuous recognitions or guesses in larger lineups. In turn, correct identifications that are based on 

tenuous recognitions or guesses in smaller lineups likely turn into filler identifications in larger lineups 

(as the memory for the target is weak and the probability that a filler will be a closer match to the person’s 

memory of the target will increase as the number of lineup members increases, see Figure 3.05). Although 

Wells, Smalarz, and Smith (2015) argue that filler siphoning, where identifications are drawn to fillers 

versus innocent suspects, is much less likely in target-present lineups, target-present siphoning may be 

contextually dependent. Specifically, filler siphoning may play a role as the task difficulty increases (e.g., 

when there are more faces to select from) even though the target (i.e., perpetrator) should be—

theoretically, at least—the best match to themselves in target-present lineups (Wells et al., 2015). 

Diagnosticity. Overall, diagnosticity results differed depending on how the innocent suspect was 

designated. Target replacement generally did not result in significant effects of lineup size—no 
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Figure 3.05. How correct identifications may progress from reliable identifications, to correct guesses, to 

filler identifications. Similar to the patterns I found in my data, correct identifications occurred less often 

as lineup size increased, while filler identifications appeared to occur more often. Although the proportion 

of decisions reflecting tenuous recognitions or guesses did differ across lineup size, the rates were all 

relatively similar (e.g., .30 - .35); it is unclear how reliable the changes in estimated guessing rates are. 

comparisons were significant using single-pose exposures, and only the 24- (70.00) versus 6-person 

(10.56) comparison was significant using multiple-pose exposures. Generally, in both studies, the two 

worst case designations had the same pattern of results: diagnosticity was greatest with 12-person lineups, 

followed by 24-person lineups, with 6-person lineups having the lowest diagnosticity. The one exception 

was with single-pose exposures, where the worst case (multiple cues) designation showed no significant 

difference between 12- (4.37) and 24-person (4.18) lineups. Within each lineup size, diagnosticity was 

greatest with target replacement, followed by worst case (single cue), which in turn was followed by 

worst case (multiple cues). The comparisons between the different designation methods are unsurprising: 

the worst case designations should increase the false identification rate relative to target replacement (and 

thus lower the correct-to-false identification ratio), because they would result in the most-chosen lineup 

members being innocent suspects. Additionally, the worst case (multiple cues) designation should lower 
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diagnosticity even further than the worst case (single cue) designation, as it takes all lineup selections into 

account, not just a portion of them (e.g., identifications from one pose). 

Once adjusted for guessing, the overall pattern was that diagnosticity decreased in all conditions. 

This result is unsurprising, given that the correct identification rate in the overall diagnosticity includes 

both reliable and tenuous identifications, while the correct identification rate in the adjusted diagnosticity 

would only include the (estimated) reliable correct identifications. As a result, the ratio of correct to false 

identifications would decrease. Notably, even after adjusted for guessing, all diagnosticity values were 

significantly greater than 1.00, meaning that suspect identifications were indicative of guilt. For the most 

part, the patterns of results were the same even after diagnosticity was adjusted for guessing, although 

there was one difference using single-pose exposures and two using multiple-pose exposures. In both 

studies, the 6- versus 24-person comparison using the worst case (single cue) designation was no longer 

significant once adjusted for guessing. Further research is necessary before any definitive conclusions can 

be made about how adjusting for guessing affects diagnosticity comparisons—specifically, whether the 

differences I found are reliable. 

In general, the inconsistencies between the innocent suspect designations illustrate how 

conclusions about the utility of lineup manipulations can depend on how the innocent suspect is 

determined: the target replacement method generally did not result in significant differences across lineup 

size, while the worst case methods indicated that the most beneficial lineup size is 12-person. Thus, 

different researchers using different designations may come to different conclusions about a 

manipulation’s effectiveness if focusing on diagnosticity (or similar constructs, such as innocence risk 

and percent guilty). Additionally, although the pattern was consistent for the designations I used (i.e., 

target replacement > worst case [single cue] > worst case [multiple cues]), researchers should be aware of 

how these different designations can affect relative diagnosticity. Specifically, if a researcher finds lower 

diagnosticity in their research than what was found in previous research, the decrease could be due either 

to how they chose the innocent suspect or to the manipulation being unreliable (amongst other factors).  
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Confidence 

Confidence in correct identifications was higher than for false identifications, which 

corresponded to my hypotheses for both single- and multiple-pose exposures, as well as to prior research 

(e.g., Leippe & Eisenstadt, 2007). I also expected—and found—no effect of lineup size on identification 

confidence in either study. Lastly, I expected—and found—no effect of number of cues on identification 

confidence with single-pose exposures, while I expected—but did not find—an interaction between 

number of cues and identification accuracy with multiple-pose exposures.  

Regarding rejections, I found rejection confidence for single-pose exposures was unaffected by 

accuracy (correct vs. incorrect decision), which is what I expected and which adhered to prior research 

(e.g., Sauerland & Sporer, 2007, 2009; Smith et al., 2000; but not Bertrand, 2006, who found a small 

significant correlation, r = .16). For multiple-pose exposures, confidence in correct rejections was higher 

than it was for incorrect rejections—which contradicts my expectations and the aforementioned prior 

research. Although specific hypotheses were not made regarding the effects of lineup size and number of 

cues on rejection confidence, as most research focuses on identification confidence, neither of these 

factors influenced confidence in rejections for single-pose exposures and did not appear to systematically 

influence confidence in rejections for multiple-pose exposures.  

My results correspond to previous research, which has found that confidence is unaffected by 

lineup size (Cutler et al., 1987; Nosworthy & Lindsay, 1990), number of mug book photos viewed prior 

to the target (Lindsay et al., 1994; McAllister et al., 2003), or the presence of additional cues (Bertrand, 

2006; Cutler et al., 1987; McAllister et al., 1997), despite how these analyses differed from mine, such as 

by including target-present filler identifications in the analysis (Cutler et al., 1987) or by examining false 

identification confidence (McAllister et al., 1997; Nosworthy & Lindsay, 1990), rather than confidence in 

any target-absent identification. Notably, my results do not correspond with some research finding the 

relationship between confidence and accuracy for identifications is stronger when additional cues are 

present (Cutler & Penrod, 1988; Krafka & Penrod, 1985) or other research finding that participants are 
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more confident in any target (McAllister et al., 2000, 2003) or filler (McAllister et al., 2000 – Experiment 

1, 2003) decisions from mug books when additional cues are available. It is unclear why inconsistencies 

with some of the previous research exist, especially for studies that specifically examine how the 

relationship between identification confidence and accuracy is influenced by the presence of additional 

cues (Bertrand, 2006; Cutler et al., 1987; Cutler & Penrod, 1988; Krafka & Penrod, 1985). These 

particular inconsistencies indicate that more research related to this question is necessary. 

Bertrand (2006) and limitations. Overall, my pattern of results only partially matches that of 

Bertrand (2006). While both Bertrand and I found that correct identifications decreased as lineup size 

increased, she found that lineup size interacted with presence of additional cues. In particular, adding an 

additional cue made the decrease in correct identifications disappear. In regards to target-absent 

identifications, neither she nor I found that lineup size affected either choosing rates or innocent suspect 

identifications (when chosen using the worst case [single cue] method). However, while Bertrand (2006) 

found that the presence of an additional cue influenced choosing, I did not. In turn, I found that the 

presence of an additional cue influenced worst case (single cue) innocent suspect identifications, while 

Bertrand (2006) did not.  

The fact that my results (especially with multiple-pose exposures) do not correspond more closely 

with Bertrand (2006) is particularly surprising, as this set of research was an extension of that earlier 

work. Yet, there are several reasons why I may not have found the same results. First, my exposure 

stimuli were very different from hers. It was not possible to use the same exposure videos as she did, 

which involved a simulated crime, due to ethics limitations (i.e., the videos could only be used for 

specific studies). Bertrand’s videos were longer than mine and exposed the participant to various views 

much more naturally. As a result, participants might have been able to use the additional cue information 

much more easily. Having stated this, prior research using stimuli similar to the videos used in the current 

studies (e.g., Kalmet, 2009) was successful in eliciting correct identifications from lineups showing 
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members from the same additional views used here (i.e., profile, portrait). As a result, while it is possible 

that the stimuli were problematic, it is possible that other issues existed.  

Second, how the additional cues were presented may be problematic, as they were automatically 

presented for each lineup member in my research. Research on additional cues in mug books indicates 

that allowing people to choose whether or not they will see additional cues for any particular face may be 

more beneficial, versus automatically showing those cues for every face (McAllister et al., 1997). 

Although cues were automatically presented in Bertrand (2006) and were still effective, allowing 

participants to choose whether or not cues are seen for any particular lineup member may be more 

beneficial as the number of cues increases, as the number of images may otherwise become 

overwhelming for people viewing the lineup. 

Third, some lineups used in the current research were particularly large in terms of their absolute 

size, as image size was kept consistent across lineups. This issue was particularly salient for the 24-person 

lineups with additional cues. The largest lineups might have made it difficult for participants to 

effectively use the cues that were available on the screen and/or made it easier to overlook the target 

(when present). In fact, when participants scan mug books, they do so efficiently—rather than 

investigating each photo in great detail, participants instead scan over the available faces (McAllister et 

al., 2007). This kind of scanning method may increase the likelihood that the target is overlooked or 

obscured when additional lineup members and/or cues are present. As well, participants may simply scan 

over any additional cues, focusing mainly on the front view, rendering the additional cues ineffective. 

One way to counteract this issue may be to encourage participants to examine each face, such as by 

asking them to make decisions for each lineup member, rather than asking them to make a single decision 

for the entire lineup. The effectiveness of this procedure is examined in Chapter 4.  
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Chapter 4: Bigger Lineups Still Aren’t Better Lineups 

 Of the limitations outlined in Chapter 3—exposure quality, cues presented for all faces, and the 

overall size of larger lineups leading to scanning behaviour—I decided to address the lattermost in this 

study. Exposure quality was not examined as the time required to prepare the stimuli (i.e., locate targets 

who would fit in the pre-existing lineups, and both film and edit the exposure videos) was prohibitive for 

the current set of studies. As well, considering that similar exposures were successful in previous research 

(e.g., Kalmet, 2009), it seemed prudent to first examine other possibilities. The automatic presentation of 

cues likewise was not examined for practical reasons, namely that proper examination would require 

more resources than were available.  

As a result, it was most efficient to address potential scanning behaviour, as it required fewer 

resources. To encourage participants to look at each face, increasing the likelihood of additional cues 

being noticed and used, I used a simultaneous lineup procedure where decisions are made individually for 

each lineup member (e.g., Lindsay et al., 2013). I did not expect this simultaneous-presentation, 

sequential-decision procedure to affect hypotheses related to lineup decisions, but did expect it to affect 

some confidence hypotheses. Specifically, lineup research generally does not find differences in 

confidence between correct and incorrect rejections (e.g., Sauerland & Sporer, 2007, 2009; Smith et al., 

2000). However, Lindsay et al. (2013) found that confidence was higher with correct rejections (i.e., of 

innocent suspects) than with incorrect rejections (i.e., of targets) when using the simultaneous-

presentation, sequential-decision procedure. Lindsay et al. (2013) argued that confidence-accuracy 

relationships are not found for simultaneous rejections because they encompass many faces, as compared 

to single faces for identifications. As a result, a confidence-accuracy relationship should emerge for 

rejections of single faces (Lindsay et al., 2013). As I am using the same procedure as Lindsay et al. 

(2013), I expect that correct rejections will be made with greater confidence than incorrect rejections in 

the current study. 
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Hypotheses 

 The following hypotheses are the same, using the same reasoning, as those for Study 3b 

(multiple-pose exposures). I expect that correct identifications will decrease as lineup size increases and 

that correct identifications will be more likely when the number of cues increases. I also expect that the 

decrease in correct identifications will not occur when the number of cues increases (Hypothesis 1a). For 

false identifications, I expect a main effect of lineup size, a possible effect of number of cues, and a 

possible interaction (Hypothesis 1b). I expect a confidence-accuracy relationship for identifications 

(Hypothesis 1c). For correct identifications, I expect that lineup size will have no effect (Hypothesis 1e), 

while number of cues will have an effect (Hypothesis 1f); I have no specific hypotheses for innocent 

suspect identifications.  

The only hypothesis that should differ from the video stimuli in the prior study is Hypothesis 1d, 

related to suspect rejections. As explained above, I now expect a confidence-accuracy relationship for 

these decisions, wherein participants will be more confident when rejecting innocent suspects than when 

rejecting targets, as the confidence rating for a rejection will now be for a single face, rather than multiple 

faces (Lindsay et al., 2013). 

Method 

Participants 

 Participants were 272 undergraduates enrolled in Psychology 100 and part of the subject pool. 

Participants were 16 to 37 years of age (M = 18.27, SD = 1.77), mainly female (83.1%), and mainly of 

European (74.3%) or Asian (17.3%) ethnicity. Another 3.0% identified as mixed ethnicity, 2.6% as 

Middle Eastern, 1.8% as African, 0.4% as each of Caribbean, Hispanic, and undisclosed. Participants 

were compensated with either course credit (0.5/30min) or cash ($5/30min). Several participants did not 

electronically consent to the study, but immediately explained that they had meant to consent; their data is 

included as they all completed the study and provided written consent afterwards. For the few participants 
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who accidentally ran through the study multiple times, only the first set of responses is included in the 

analysis. 

Materials and Procedure 

 The materials and procedure used are mainly the same as those used in Study 3b, so only changes 

are described. Before the experiment, the general instructions informed the participants that “[they would] 

see a video of an individual (the target)” followed by an array of faces. The participants were then told 

that they would have to decide whether each face in the array was that of the target (yes or no) and then 

provide their confidence in each of those decisions, rather than making a single decision and confidence 

rating for the lineup.  

 After the exposure video, the intervening task was kept onscreen for a longer amount of time (3 

minutes) in the current study, before being automatically replaced by the appropriate lineup. Participants 

were asked “[whether they saw] person 1 in the earlier video.” Responses were either yes or no. After 

making this decision, participants provided their confidence rating using an 11-point Likert-type scale that 

varied from 0% (not at all) to 100% (completely) confident; increases were in values of 10. This 

procedure was repeated for each of the following lineup members (i.e., for person 2, then person 3, etc.). 

Only one question was onscreen at any time and options were listed vertically to the left of the lineup. 

Once decisions were made for all lineup members, participants indicated “[whether they recognized] 

anyone from the lineup, or any of the targets [sic], aside from seeing them in the study.” Responses to this 

question were yes (target), yes (lineup), and no; participants could select more than one response. Lineups 

remained onscreen for the lineup and confidence decisions—to prevent any annoyance caused by the 

lineup appearing and disappearing multiple times—but were not visible for the recognition question.  

Fewer conditions were used in this study in order to minimize the number of participants 

required. The 12-person lineup was excluded from this study as the focus was on how cues would 

preserve correct identifications in 24-person lineups; the two cue condition was excluded as the associated 

drop in correct identifications was contrary to expectations. Each participant saw only one target/lineup 
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combination, so the four targets were counterbalanced across participants. Target presence was also 

manipulated across participants, although this factor was balanced so that target-present conditions 

occurred approximately twice as often as target-absent conditions, as the current study was most 

concerned with what would happen with correct identifications. 

Data Analysis 

 Data issues. Participants were not restricted to a single identification in the current design. As a 

result, a number of participants made multiple identifications from the lineup. Some of these participants 

identified only fillers, while others identified both fillers and the suspect. Thus, there were two possible 

classifications of suspect identifications: situations where participants identified the suspect and only the 

suspect (strict classification) and situations where participants identified the suspect and at least one filler 

(lax classification). Similar to McQuiston and Malpass (2002), who examined sequential lineups that 

allowed for multiple identifications, the strict and lax classifications were analyzed separately, as the two 

classifications could lead to different outcomes. 

 I expected that some participants might recognize the target from outside of the study, although I 

also expected that fewer participants would recognize the targets than in Study 3b, as the targets were 

graduate students who had completed their degrees at least several years before and the current study was 

run in the subsequent academic year. However, while 2 out of 181 (1.1%) participants indicated that they 

recognized a target in Study 3b, 20 of 272 (7.4%) indicated they recognized a target in the current study. 

Particularly surprising is that fewer participants stated they recognized other lineup members (2.7%), who 

were mainly undergraduates, several of whom were actively engaged in the undergraduate community as 

recently as the previous year (based on recognition responses from Chapter 3). 

Because of the surprisingly high target recognition rates, I investigated these responses further. I 

expected that the ratio of target recognitions in target-present to target-absent lineups to be similar to how 

these conditions were balanced (i.e., a 2:1 ratio), due to random assignment to condition. However, target 

recognitions occurred much more often in target-present lineups, at almost a 6:1 ratio. As well, despite 
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stating that they had recognized the target—thus ostensibly leading to correct identification decisions—

many participants actually made identification errors. In target-present lineups, 6 identified at least one 

filler; of these, 2 participants identified everyone in the lineup and another 2 failed to identify the target at 

all. In target-absent lineups, all three participants identified a filler. Although not impossible, filler 

identifications are surprising when a target is previously known. Taken altogether, it is very likely that a 

number of participants misunderstood the recognition question and responded according to whether they 

recognized—or felt they recognized—the target from the study, rather than recognizing the target from 

outside of the study. 

There were four ways to handle this situation. First, I could analyze the full data set excluding no 

one. Second, I could exclude data only for those who thought they had prior exposure to a target before 

the study. Third, I could exclude data for those who thought they had prior exposure to one or more fillers 

prior to the study. Fourth, I could exclude data from those who thought they had prior exposure to any 

lineup members (targets and/or fillers) prior to the study. The results are reported for the full data set (no 

exclusions); however, all four analyses were conducted and any deviations from the pattern for the full 

data set are reported.  

Design. This study used a 2 (presence: target-present, target-absent) x 2 (lineup size: 6-person, 

24-person) x 2 (number of cues: 1, 3) between-subjects design. Responses were collapsed across targets, 

and also across lineup version for the 6-person lineups. Presence was included as a factor when 

investigating choosing rates, but target-present and -absent identification decisions were analyzed 

separately, as in Study 3b. 

Innocent suspects. Innocent suspects were the same as those in Study 3b, for all designations 

(target-replacement, worst case [single cue], and worst case [multiple cues]). I used the innocent suspect 

determinations from the previous study, as any determinations using the current study were complicated 

by multiple selections. These multiple selections would either inflate innocent identification rates, if all 
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selections from a participant were treated as potential identifications, or I would need to somehow 

determine which of the multiple selections reflected an actual innocent suspect identification. 

Lineup decisions.  

Choosing rates. As before, I examined whether choosing rates were affected by target presence, 

lineup size, and number of cues. Given the binary dependent variable, logistic regression would usually 

be the most appropriate analysis. However, relatively few participants identified no one at all from the 

lineup (i.e., lineup rejection). Using Peduzzi, Concato, Kemper, Holford, and Feinstein’s (1996) 

guideline—N = 10*k/p, where k = number of variables and p = smaller of the two proportions, as outlined 

by MedCalc (n.d.)—the target-present data would require 238 participants to run a logistic regression 

including only one of the three predictors and the target-absent data would require 128 participants to run 

a logistic regression with only two of the three predictors. These values are larger than my actual sample 

sizes for both the target-present and -absent lineups (ns = 190 and 82, respectively).  The relative paucity 

of lineup rejection responses in my data set meant that the small number—or even lack—of events could 

bias test statistics (Allison, 2012). To account for this possibility, I conducted a Firth penalized likelihood 

analysis (e.g., Firth, 1993; Heinze & Schemper, 2002), using the logistf package (Heinz, Ploner, Dunkler, 

& Southworth, 2013) in R (R Core Team, 2015), which helps address the issue of small sample sizes in 

logistic regression analyses.  

Number of identifications. I examined whether lineup size affected the number of lineup 

members identified, using both the proportion and raw number of lineup members selected as dependent 

measures. Similar to the earlier chapters, the first analysis (using proportions) was conducted using both 

factorial ANOVAs and GLMs, as ratio restrictions in some conditions (e.g., 6-person lineups) meant that 

the dependent variable may function like an ordinal variable rather than as a continuous one. The patterns 

of results for these analyses were compared for similarity; the findings of the ANOVAs are reported 

below, unless otherwise indicated (i.e., where patterns of results diverged). Descriptions of the GLM 
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analyses are contained in Appendix H. The second analysis (raw scores) was treated as a follow-up to 

better understand the findings of the first and was conducted using a factorial ANOVA.  

Distribution of selections. Due to the high rate of filler identifications, including multiple 

identifications, I also examined whether these selections were equally likely to occur before and after the 

suspect. No specific hypothesis was associated with this analysis as it is post hoc and strictly exploratory; 

it arose from participants’ responses to the lineup and not from the study’s design. To be included in this 

analysis, participants needed to meet several criteria: 1) they saw lineups where suspects were neither the 

first nor last face in the lineup (i.e., it had to have been possible to make identifications both before and 

after the suspect); 2) they needed to make at least one filler identification; and 3) they could not have 

identified every single lineup member (n = 3), as the suspect’s position clearly would not have affected 

the likelihood of making an identification in these cases. For participants who met these criteria, I 

calculated the proportion of fillers that they identified that were before the suspect’s position.  

Target-present lineups. I conducted a one-way ANOVA for the target-present data; I used an 

ANOVA, rather than an independent-samples t-test, as the ANOVA includes the intercept. Target 

identification (target ID: yes, no) was the factor and the proportion of filler identifications that occurred 

prior to the target was the dependent variable. Lineup size and number of cues were not examined as all 

but two cells had n < 20 and multiple cells were unreasonably small (ns = 3 – 9). I did not follow the 

same protocol as in Chapter 3 (i.e., run the full analysis, but only report the lower-order interactions 

[when ns ≤ 10], or treat results as informative but not definitive [when ns 11 ≤ x ≤ 20]), as cell size issues 

persisted with lineup size. Additionally, Number of Cues x Target ID was not examined as number of 

cues did not have significant results in other analyses. I centered the proportions around 0, by subtracting 

the proportion of fillers presented before the target from the proportion of fillers identified before the 

target, to assess whether the proportion of filler identifications differed from chance when using the 

intercept. For example, if the proportion of fillers presented and identified before the target matched, the 

centered score would equal zero; if the proportion of fillers identified before the target was 
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disproportionately high, the centered score would be greater than zero. To assist with interpretation, the 

values presented in the results reflect the raw scores, not the centered scores.  

The dependent variable was not normally distributed, as indicated by Shapiro-Wilks, ps < .001, 

but did not have outliers. Most skewness and kurtosis scores indicated normality, except for the yes 

condition, where the skewness z-score (|4.02|) was above the 99
th
 percentile (Lærd, n.d.-b). Histograms 

indicated that responses were more common at the end points than in the middle. Although the ANOVA 

could be robust against this violation—considering that cell sizes were similar and greater than 30 (ns = 

46 and 47) and variance was not heterogenous, p = .22—I also conducted a Mann-Whitney U test and 

one-sample Wilcoxon signed-rank test (to determine whether the median differed from chance) in case 

the ANOVA was not robust. Non-parametric results are only described when they do not support the 

ANOVA.  

Target-absent lineups. Few participants made both suspect and filler identifications using the 

target replacement (n = 4), worst case (single cue; n = 10), and worst case (multiple cues; n = 7) 

designations. Thus, it was not prudent to examine whether proportions differed dependent on whether or 

not the suspect was identified, although these values are provided descriptively. As such, I conducted one-

sample t-tests comparing the average proportion of fillers identified before the suspect’s location against 

the average proportion of fillers that were placed before the target for all innocent suspect designations; as 

above, these values were centered around chance. Shapiro-Wilks tests for normality were again 

significant, ps < .001; only the z-score for kurtosis in the worst case (single cue) designation was above 

the 99
th
 percentile (|2.64|; Lærd, n.d.-b), though there were no outliers. Histograms indicated that 

responses once again occurred more often at the end points. As a result, I again conducted one-sample 

Wilcoxon signed-rank tests in case the normality violation affected the t-tests. The nonparametric 

analyses are again only included when they do not support the parametric analyses. 

Suspect identifications. The effects of lineup size and number of cues, along with their 

interaction, on the likelihood of suspect identifications were examined for both target-present and target-
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absent lineups, using both strict and lax classifications. Due to the binary dependent variable—the target 

was identified, yes or no—a binary logistic regression would usually be most appropriate. Using Peduzzi 

et al.’s (1996) guideline, I needed at least 132 participants to use binary logistic regression for my target-

present analyses; my n = 190 met this threshold. In contrast, I needed more than 600 participants in order 

to use binary logistic regressions for my target-absent analyses, which greatly exceeds my n = 82. Thus, 

analyses for target-absent suspect identifications involved the Firth penalized likelihood analyses 

described above (e.g., Firth, 1993; Heinze & Schemper, 2002). 

Guessing and diagnosticity. Estimated guessing rates (Penrod, 2013) were calculated for correct 

identifications using the strict classification. Instances with both suspect and filler selections were not 

included as the filler identifications indicate that these participants were guessing to some extent. 

Diagnosticity was calculated twice for each of the innocent suspect designations, once counting suspect-

only selections as identifications and once counting any suspect selection as an identification. As in 

Chapter 3, guessing rates and diagnosticity values were compared using inferential 99% CIs (Tryon, 

2001) on standard errors that were estimated using modified jackknifing (e.g., Mosteller & Tukey, 1968; 

Horry et al., 2012; Smith et al., 2014).  

Corrections. I made several Bonferroni corrections to account for the number of identification-

related analyses. For the current study, I decided to break the analyses up into multiple analytical families 

in order to account for adjustments made for multiple identifications. One family consisted of choosing 

rates and consisted of three analyses (α = .05/3 = .017). The second family consisted of target-present 

correct identification rates and consisted of two analyses (α = .05/2 = .025). The third family consisted of 

target-absent innocent suspect identification rates and consisted of 6 analyses (α = .05/6 = .008). The 

larger number of target-absent analyses in the third family is because each innocent suspect designation 

was analyzed using both suspect-only and any-suspect identification criteria. The fourth family consisted 

of analyses examining the proportion of filler identifications that occurred before the suspect’s placement 

in the lineup and involved four analyses (α = .05/4 = .012). All follow-up analyses for significant 
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ANOVA effects had Bonferroni corrections applied to the pairwise comparisons; these corrections are 

reflected in the p-values. 

Confidence. I examined whether lineup size, number of cues, and accuracy (correct vs. incorrect 

decision) affected participant confidence in both suspect identifications and suspect rejections.  I focused 

on decisions about suspects in order to minimize the number of analyses and because they are the most 

pertinent to applied interests (i.e., whether inferences about suspect guilt can be made based on witness 

confidence). Given the type of questions asked (i.e., mean differences between groups), I decided to 

conduct 2 (target presence: present, absent) x 2 (lineup size: 6-person, 24-person) x 2 (number of cues: 1, 

3) between-subjects ANOVAs. Because only a subset of participants would have confidence values for 

either decision type—due to the between-subjects design, participants could not have confidence ratings 

for both suspect identifications and rejections—data loss was a concern.  To minimize this issue, I 

included all suspect identifications in my analysis (i.e., did not differentiate between strict and lax 

classifications) and used the worst case (single cue) innocent suspect designation, as it had the highest 

rate of innocent suspect identifications. However, smaller cell sizes remained a concern. 

Suspect identifications. For target-present lineups, distributions were very negatively skewed, as 

indicated by both Shapiro-Wilks tests, ps < .001, and skewness z-scores, which were all above the 99
th
 

percentile (|2.73| – |3.60|; Lærd, n.d.-b). Although variance was not heterogenous, p = .40, two cells had n 

< 30 and cell sizes were not similar (ns= 24 – 39). As all cells were negatively skewed, I transformed the 

data using reflected square root. This transformation resulted in acceptable skewness z-scores (|0.44| – 

|1.46|), but Shapiro-Wilks remained significant, ps < .006, indicating possible non-normality.  

I intended to conduct this analysis using M-estimators (Wilcox, 2012) from the WRS2 package 

(Mair, Schoenbrodt, & Wilcox, 2015) in R (R Core Team, 2015), as it is robust to non-normality 

(amongst other violations; Mangiafico, 2015). I could use raw (i.e., untransformed) scores in this analysis 

and could then compare these results against the regular ANOVA (using raw scores), in order to see if 

non-normality affected the ANOVA. However, technical issues precluded my using M-estimators. As a 
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result, in order to identify issues resulting from non-normality, I compared the patterns of results between 

an ANOVA using raw scores and an ANOVA using transformed scores .  I also used independent 

samples Mann-Whitney U tests
11

 to confirm the results of main effects. The transformed and non-

parametric results are presented only when they differ from the ANOVA using raw scores. 

 For target-absent lineups, analysis was hampered by a paucity of data in each cell (ns = 4 – 6). 

Even though I minimized data loss, only 20 participants made suspect identifications, preventing any 

inferential analysis by lineup size and number of cues. Instead, these results are presented descriptively. 

Confidence in target-present and target-absent suspect identifications was directly compared using an 

independent-samples t-test (using the raw scores for target-present suspect identifications), as ns ≥ 20. 

Because confidence in suspect identifications was normally distributed for target-absent data but not for 

target-present data, as described above, I also ran a Mann-Whitney U test to confirm the parametric 

results; these results are presented when they differ from the parametric analysis.  

 Suspect rejections. Some data loss occurred with the target-present data, particularly for 6-person 

lineups (ns = 9), although the data loss was not as extreme as with target-absent suspect identifications. I 

ran a three-way, between-subjects factorial ANOVA, including target presence, lineup size, and number 

of cues as factors. Because two cells had ns < 10, I do not report the three-way interaction. Shapiro-Wilks 

tests indicated most 24-person lineup cells (all except target-present, one cue) violated normality, ps < 

.02, although no skewness or kurtosis z-scores were above the 99
th
 percentile (Lærd, n.d.-b) and variances 

were not heterogenous, p = .43.  

I again could not use M-estimators (Wilcox, 2012) due to technical issues. Instead, I confirmed 

the two-way interactions by running multiple two-way ANOVAs (Target Presence x Lineup Size, Target 

Presence x Number of Cues, and Lineup Size x Number of Cues). In these analyses, cell sizes were larger 

(ns ≥ 20), no skewness and kurtosis values were above the 99
th
 percentile (Lærd, n.d.-b), and variances 

                                                      

11
 Kruskal-Wallis tests are generally the nonparametric alternatives to one-way ANOVAs; I used the Mann-Whitney 

U test instead, as my factors all had two levels and I would be able to compare mean ranks if my distributions were 

dissimilar (as opposed to comparing distributions). 
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were not heterogeneous, ps > .27. However, Shapiro-Wilks was still significant for multiple cells, ps < .02 

and discrepancies in cell sizes for some analyses were relatively large (e.g., ns 22 – 40). As a result, I 

conducted additional confirming analyses for the main effects, using Mann-Whitney U tests; the non-

parametric results are only described if they do not support the primary analysis. 

Corrections. A Bonferroni correction was applied to control for the number of confidence 

analyses. This correction was applied to the three analyses, α = .05/3 = .017: the target-present suspect 

identification ANOVA, the suspect identification t-test, and the suspect rejection ANOVA. Confirming 

analyses were not included in the Bonferroni correction as they were intended to ensure that issues with 

normality did not unduly affect the parametric analyses.  

Results 

 See the following Tables for the overall proportions of participants making suspect identifications 

(4.01), lineup rejections (4.02), and filler identifications (4.02). See Table 4.03 for the average number of 

filler identifications. All values are presented by lineup size and number of cues. Values in Table 4.01 are 

also presented by strict and lax classifications. 

Lineup Decisions 

Choosing rates. Overall, 92.3% of participants made at least one identification. When all of 

presence, lineup size, and number of cues were included in the model, the alternative and null models did 

not significantly differ, χ
2
(7) = 15.49, p = .03. Thus, the likelihood of making an identification from the 

lineup did not differ significantly by presence, p = .20, lineup size, p = .79, number of cues, p = .94, or 

any of their interactions, ps > .39 (see Table 4.04). 

Number of identifications. Only the main effect of lineup size was significant, F(1, 264) = 

41.24, p < .001, ηp
2 
= .14; participants selected a larger proportion of lineup members from 6- person 

lineups (M = .21, SE = .01) than from 24-person lineups (M = .09, SE = .01). These values reflect an 

average of somewhat more than one identification from 6-person lineups (M = 1.28, SE = .21) and 

somewhat more than two identifications from 24-person lineups (M = 2.19, SE = .21). The number of  
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Table 4.01. Proportion of Participants Making Suspect Identifications, by Lineup Size, Number of Cues, 

and Classification 

 

Lineup Size Strict 

 

Lax 

  Number of cues   Number of cues  

  

1 3 Average 

 

1 3 Average 

 Target-present 

 

6-person .57 (.50) .58 (.50) .58 (.50) 
 

.23 (.43) .23 (.42) .23 (.42) 

 

24-person .23 (.42) .23 (.43) .23 (.42) 
 

.38 (.49) .28 (.45) .33 (.47) 

 

Average .40 (.49) .41 (.50) .41 (.49) 
 

.31 (.46) .25 (.44) .28 (.45) 

 Target-absent 

Target replacement 

 
6-person .09 (.29) .05 (.23) .07 (.26) 

 
.05 (.21) .16 (.38) .10 (.30) 

 
24-person .00 (.00) .00 (.00) .00 (.00) 

 
.05 (.22) .05 (.22) .05 (.22) 

 
Average .05 (.22) .02 (.16) .04 (.19) 

 
.05 (.22) .10 (.30) .07 (.26) 

Worst case (single cue) 

 
6-person .27 (.46) .05 (.23) .17 (.38) 

 
.00 (.00) .26 (.45) .12 (.33) 

 
24-person .05 (.22) .05 (.22) .05 (.22) 

 
.15 (.37) .14 (.36) .15 (.36) 

 
Average .17 (.28) .05 (.22) .11 (.32) 

 
.07 (.26) .20 (.40) .13 (.34) 

Worst case (multiple cues) 

 
6-person .23 (.43) .00 (.00) .12 (.33) 

 
.05 (.21) .16 (.38) .10 (.30) 

  24-person .05 (.22) .05 (.22) .05 (.22) 
 

.05 (.22) .19 (.40) .12 (.33) 

 

Average .14 (.35) .03 (.16) .09 (.28) 
 

.05 (.22) .18 (.38) .11 (.32) 

Note. Values in parentheses and italics represent standard deviations; the connected proportions 

are raw means. Otherwise, values in parentheses represent standard errors; the connected 

proportions are estimated marginal means. Strict Classification = identification of target only. Lax 

Classification = identification of target and at least one filler. The total rate of correct 

identifications is the sum of the strict and lax proportions. 
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Table 4.02. Proportion of Participants Making Lineup Rejections and Any Filler Identification, by Lineup 

Size and Number of Cues 

 

 Number of cues 
 

  

1 3 Average 

  Target-present 

Lineup Rejections     

 6  .02 (.15) .04 (.20) .03 (.18) 

 

24  .02 (.14) .09 (.28) .05 (.22) 

 

Average  .02 (.14) .06 (.24) .04 (.20) 

Filler Identifications 
   

 
6 

 
.40 (.50) .38 (.49) .39 (.49) 

 
24 

 
.69 (.48) .58 (.51) .64 (.49) 

 
Average 

 
.47 (.50) .42 (.50) .44 (.50) 

 

 

Target-absent 

Lineup Rejections     

 6  .23 (.43) .16 (.37) .20 (.40) 

 

24  .20 (.41) .05 (.22) .12 (.33) 

 

Average  .21 (.42) .10 (.30) .16 (.37) 

Filler Identifications 
   

 
Target replacement 

 
6  .68 (.48) .79 (.42) .73 (.45) 

 
24  .80 (.41) .95 (.22) .88 (.33) 

 
Average  .74 (.45) .88 (.33) .80 (.40) 
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Proportion of Participants Making Lineup Rejections and Any Filler Identification, by Lineup Size and 

Number of Cues (Cont’d) 

 Worst case (single cue) 

 
6  .50 (.51) .79 (.42) .63 (.49) 

 
24  .75 (.44) .90 (.30) .83 (.38) 

 
Average  .62 (.49) .85 (.36) .73 (.45) 

 Worst case (multiple cues) 

  6  .55 (.51) .84 (.37) .68 (.47) 

 
24  .75 (.44) .90 (.30) .83 (.38) 

 

Average  .64 (.48) .88 (.33) .76 (.43) 

Note. Values are raw means; values in parentheses and italics are standard deviations. 

 

 

Table 4.03. Average Number of Filler Identifications, by Lineup Size and Number of Cues. 

Lineup Size  Number of cues 
 

  

1 3 Average 

  Target-present 

6 1.45 (0.33) 1.35 (0.32) 1.40 (0.23) 

24 2.04 (0.32) 2.19 (0.33) 2.12 (0.23) 

Average 1.77 (0.23) 1.77 (0.23) 1.76 (0.16) 

  
Target-absent 

6 1.00 (0.48) 1.32 (0.51) 1.16 (0.35) 

24 2.40 (0.50) 2.14 (0.49) 2.27 (0.35) 

Average 1.70 (0.34) 1.73 (0.35) 1.72 (0.25) 

Note. Values are estimated marginal means; values in parentheses represent standard errors. 
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Table 4.04. Firth Penalized Likelihood Analysis, Predicting Choosing Rates by Target Presence, Lineup 

Size, Number of Cues, and Their Interactions 

 

  95% CI for Coefficient   

 

B SE Lower Upper χ
2
 p 

Presence -2.5 2.11 -7.35 1.27 1.63 .20 

Size 0.02 0.07 -0.12 0.15 0.07 .79 

Cues -0.04 0.55 -1.15 1.00 0.01 .94 

Presence x Size -0.04 0.12 -0.28 0.21 0.10 .75 

Presence x Cues 0.18 0.91 -1.55 2.10 0.04 .84 

Size x Cues -0.02 0.04 -0.10 0.04 0.56 .46 

Presence x Size x Cues 0.04 0.05 -0.06 0.15 0.71 .40 

Constant -1.07 1.12 -3.37 1.00 0.99 .32 

Note. Presence = target-presence in lineup (target-present compared to target-absent). Size = lineup size 

(24-person compared to 6-person lineups). Cues = number of cues (3 cues compared to 1 cue).  

identifications between the two lineup sizes significantly differed, F(1,264) = 9.60, p = .002, ηp
2 
= .04. 

Overall, the 24-person lineup resulted in a larger number of identifications than the 6-person lineup, 

although this increase was not proportional to the increase in lineup size. The main effects of presence 

and number of cues were not significant, ps > .37, and no interactions were significant, ps > .21 (see 

Appendix H for statistical tables; see Table 4.05 for proportions by condition). 

Distribution of selections. For target-present lineups, participants were significantly more likely 

to identify fillers located before the target’s position (M = .71, SE = .04), as compared to chance (on 

average, .45), F(1, 91) = 41.35, p < .001, ηp
2 
= .31. Thus, 70.8% of filler identifications occurred before 

the target’s placement in the lineup, while on average 44.7% of fillers were placed before the target. This 

effect did not vary significantly by whether or not the target was identified, F(1, 91) = 2.92, p = .09, ηp
2 
= 

.03.  For target-absent lineups, the likelihood that an identified filler was presented before the innocent 

suspect differed from chance for the target replacement (M = .58, SD = .42), t(56) = 2.57, p = .01, d = 

0.34 and worst case (single cue; M = .47, SD = .43), t(52) = 2.34, p = .02, d = 0.32, innocent suspect 



123 

 

Table 4.05. Proportion of Lineup Members Identified by Target Presence, Lineup Size, and Number of 

Cues 

 
 

Number of cues 
 

Target Presence Lineup Size 1 3 Average 

Present 
  

 
 

 

6-person .24 (.02) .23 (.02) .23 (.02) 

 

24-person .08 (.02) .09 (.02) .09 (.02) 

 

Average .16 (.02) .16 (.02) .16 (.01) 

Absent 
  

 
 

 

6-person .17 (.03) .22 (.03) .19 (.02) 

 

24-person .10 (.03) .09 (.03) .10 (.02) 

 

Average .13 (.02) .15 (.02) .14 (.02) 

Note. Values presented are estimated marginal means; standard errors are in parentheses. 

designations, but not for the worst case (multiple cues; M = .52, SD = .44), t(47) = 1.74, p = .09, d = 0.25. 

On average, chance in these analyses is .44, .34, and .42, respectively. The Wilcoxon signed-rank test 

only differed for the worst case (multiple cues) designation, as the median value (.63) differed from .42 in 

the non-parametric analysis, z = 2.32, p = .02. See Table 4.06. 

Table 4.06. Mean Filler Identification Rates, Prior to Seeing Suspect, for Target-Absent Lineups 

Suspect ID Target replacement Worst case (single) Worst case (multiple) 

Yes 
.62 

(.48) 

.52 

(.45) 

.32 

(.43) 

No 
.58 

(.42) 

.46 

(.43) 

.55 

(.43) 

Note. Means are raw means, not the adjusted means used for the intercept analysis. Standard deviations 

are in parentheses.  
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Suspect identifications. 

Target-present lineups. Using the strict classification, 40.5% of participants identified the target 

(and only the target). The model including lineup size, number of cues, and their interaction was 

significant, χ
2
(3) = 24.40, p < .001. Using Nagelkerke R

2
, this model explained 16.3% of the variance in 

identification accuracy; the model also had an overall prediction accuracy of 67.4% (71.4% for 

identifications and 64.6% with non-identifications). Of the predictors, only lineup size was significant, p 

< .001: target identifications were 0.22 times as likely with 24-person lineups as they were with 6-person 

lineups. Using the lax classification, only 27.9% of participants identified the target and at least one filler; 

the overall model including both predictors and their interaction was not significant, χ
2
(3) = 3.18, p = .36. 

See Table 4.07 for predictor coefficients and Table 4.08 for percentage of participants making target 

identifications in each condition, for both identification classifications. 

Target-absent lineups. For all analyses in this section, see Table 4.09 for predictor coefficients 

and significance for the strict classification, Table 4.10 for predictor coefficients and significance for the 

lax classification, and Table 4.11 for percentages of participants making identifications by condition for 

either classification. For comparative purposes, the estimated false identification rate was calculated by 

taking the average number of filler identifications for target-absent 6- and 24-person lineups and dividing 

each value by the number of lineup members in the lineup. For 6-person lineups, the estimated false 

identification rate is .19, while it is .10 for 24-person lineups. 

Target replacement. Using the strict classification, only 3.7% of participants identified the 

innocent suspect from the lineup. When the full factorial model of lineup size and number of cues was 

included, the alternative and null models did not significantly differ, χ
2
(3) = 2.18, p = .53. A similar 

pattern of significance occurred using the lax classification, where 7.3% of participants identified the 

target. Using the same factorial model, the alternative and null models again did not significantly differ, 

χ
2
(3) = 1.83, p = .61. 
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Table 4.07. Logistic Regression Coefficient Information, Predicting Target Identifications by Lineup 

Size, Number of Cues, and Their Interaction 

Identification 

classification 

      95% CI for Odds Ratio 

B SE Wald df p Odds Ratio Lower Upper 

Strict 
 

 Size -1.51 0.45 11.17 1 .001 0.22 0.09 0.54 

 Cues 0.04 0.42 0.01 1 .93 1.04 0.46 2.34 

 Size x Cues -0.01 0.64 < .01 1 .99 0.99 0.28 3.47 

 Constant 0.3 0.3 1.04 1 .31 1.35 
  

Lax 
 

 Size 0.68 0.46 2.19 1 .14 1.96 0.8 4.8 

 Cues -0.03 0.49 < .01 1 .96 0.97 0.38 2.52 

 Size x Cues -0.42 0.66 0.42 1 .52 0.66 0.18 2.38 

 Constant -1.19 0.34 11.84 1 .001 0.31 
  

Note. Size = lineup size (24-person lineups compared to 6-person lineups). Cues = number of cues (3 cues 

compared to 1 cue). Strict = identification of target only. Lax = identification of target and at least one 

filler. 

 

 

 

 

 

Table 4.08. Percentage of (Target-Present) Target Identifications by Lineup Size and Number of Cues, 

and by Strict and Lax Identification Classifications 

 
 

Strict  Lax  

 
 

Number of cues Number of cues 

Lineup size 1 3 1 3 

6-person 57.4 (27) 58.3 (28) 23.4 (11) 22.9 (11) 

24-person 22.9 (11) 23.4 (11) 37.5 (18) 27.7 (13) 

Note. The numbers of participants making identifications are in parentheses. Strict = identification of 

target only. Lax = identification of target and at least one filler. 
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Table 4.09. Firth Penalized Likelihood Analysis, Predicting Target-Absent Identifications (Strict 

Classification) by Lineup Size, Number of Cues, and Their Interaction 

Innocent suspect 

designation 

B SE 95% CI for Coefficient χ2 p 

  
Lower Upper 

  

Target replacement 
 

 Size -0.10 0.14 -0.52 0.14 0.59 .44 

 Cues -0.26 0.82 -2.02 1.30 0.11 .74 

 Size x Cues 0.01 0.06 -0.14 0.16 0.02 .88 

 Constant -1.30 1.68 -4.87 2.06 0.64 .42 

Worst case (single cue) 
 

 Size -0.13 0.09 -0.34 0.02 2.71 .10 

 Cues -1.04 0.69 -2.64 0.16 2.83 .09 

 Size x Cues 0.04 0.04 -0.04 0.13 1.00 .32 

 Constant 0.66 1.20 -1.68 3.03 0.31 .57 

Worst case (multiple cues) 
 

 Size -0.15 0.10 -1.73 0.02 2.86 .09 

 Cues -1.66 1.05 -0.36 -0.08 4.29 .04 

 Size x Cues 0.07 0.05 -4.95 0.21 1.89 .17 

 Constant 0.97 1.47 -0.03 4.62 0.48 .48 

Note. Size = lineup size (24-person lineups compared to 6-person lineups). Cues = number of cues (3 cues 

compared to 1 cue). Strict classification = identification of target only. 

 Worst case (single cue). Using the strict classification, 11.0% of participants identified the 

innocent suspect. The likelihood of making an identification did not vary significantly by condition, χ
2
(3) 

= 5.97, p = .11. Using the lax classification, 13.4% of participants identified the innocent suspect, 

although this identification rate did not vary significantly by condition, χ
2
(3) = 6.50, p = .09.  

Worst case (multiple cues). Using the strict classification, 8.5% of participants identified the 

innocent suspect. Once again, the alternative and null models did not significantly differ, χ
2
(3) = 5.91, p = 
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Table 4.10. Firth Penalized Likelihood Analysis, Predicting Target-Absent Identifications (Lax 

Classification) by Lineup Size, Number of Cues, and Their Interaction 

Innocent suspect 

designation 
 

B SE 95% CI for Coefficient χ2 p 

 
  

Lower Upper 
  

Target replacement 
 

 Size 0.04 0.11 -0.18 0.26 0.13 .72 

 Cues 0.75 0.73 -0.58 2.39 1.19 .28 

 Size x Cues -0.03 0.04 -0.12 0.06 0.55 .46 

 Constant -3.44 1.83 -7.95 -0.42 5.15 .02 

Worst case (single cue) 
 

 Size 0.20 0.13 < -0.01 0.61 3.65 .06 

 Cues 1.90 1.04 0.34 5.18 6.18 .013 

 Size x Cues -0.08 0.05 -0.22 < -0.01 3.85 .05 

 Constant -6.44 2.96 -16.15 -2.35 13.46 < .001 

Worst case (multiple cues) 
 

 Size < .01 .10 -0.22 0.22 < 0.01 .98 

 Cues 0.54 0.72 -0.78 2.17 0.62 .43 

 Size x Cues < .01 0.04 -0.08 0.08 < 0.01 .95 

 Constant -3.24 1.83 -7.73 -0.22 4.50 .03 

Note. Size = lineup size (24-person lineups compared to 6-person lineups). Cues = number of cues (3 cues 

compared to 1 cue). Lax classification = identification of target and at least one filler. 

.12. Using the lax classification, 11.0% of participants identified the innocent suspect and at least one 

filler, with neither the alternative nor null models significantly differing, χ
2
(3) = 3.03, p = .39.  

Guessing. The 99% CIs are not provided for the following comparisons, as lower and upper 

values were the same as the reported proportions. Lucky guesses were more likely in 6- (.42) than 24- 

person lineups (.16). Reliable target identifications were likewise less likely as lineup size increased from 

6- (.16) to 24-person lineups (.07). Overall guessing, including filler identifications, was more common in 
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Table 4.11. Percentage of (Target-Absent) Innocent Suspect Identifications by Lineup Size and Number 

of Cues, and by Strict and Lax Identification Classifications 

  

Strict Lax 

Innocent suspect 

designation  

Number of Cues Number of Cues 

Lineup Size 1 3 1 3 

Target replacement 
    

 
6 9.1 (2) 5.3 (1) 4.5 (1) 15.8 (3) 

 
24 0.0 (0) 0.0 (0) 5.0 (1) 4.8 (1) 

Worst case (single cue) 
    

 
6 27.3 (6) 5.3 (1) 0.0 (0) 26.3 (5) 

 
24 5.0 (1) 4.8 (1) 15.0 (3) 14.3 (3) 

Worst case (multiple cues) 
    

 
6 22.7 (5) 0.0 (0) 4.5 (1) 15.8 (3) 

 
24 5.0 (1) 4.8 (1) 5.0 (1) 19.0 (4) 

Note. The number of participants making identifications are presented in parentheses. Strict = 

identification of target only. Lax = identification of target and at least one filler.  

24- (.88) than 6-person lineups (.80). Thus, participants were more likely to guess with larger lineups, but 

were less likely to make target identifications.  

Diagnosticity. The following comparisons focus on only lineup size, as in Chapter 3. Notably, for 

strict classifications and adjusted diagnosticity, comparisons involving 24-person lineups using the target 

replacement designation could not be conducted as no one selected the innocent suspect in this condition, 

meaning diagnosticity could not be calculated. In this study, the 99% CIs are reported in tables, rather 

than in text, as the lower and upper bounds remained the same across comparisons. 

Strict classification. Six-person lineups were significantly less diagnostic of guilt than 24-person 

lineups for the worst case (single cue) designation (3.39 and 4.75, respectively), but not the worst case 

(multiple cues) designation (4.75 and 4.75, respectively). Within lineup sizes, diagnosticity of 6-person 

lineups was significantly higher with target replacement (7.91) than either of the worst case (3.39 – 4.75) 
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designations; in turn, the worst case (multiple cues; 4.75) designation had significantly greater 

diagnosticity than the worst case (single cue; 3.39). Diagnosticity of 24-person lineups did not 

significantly differ between the two worst case designations (4.75 – 4.75). See Table 4.12 for 

diagnosticity values and inferential 99% CIs. 

All suspect identifications. Six-person lineups were significantly less diagnostic of guilt than 24-

person lineups for the target replacement (4.75 and 11.44, respectively) and worst case (single cue; 2.77 

and 2.86, respectively) designations, but were significantly more diagnostic of guilt for the worst case 

(multiple cues) designation (3.69 and 3.27, respectively). Diagnosticity was significantly higher with 

target replacement than the worst case (multiple cues) designation, which in turn was significantly higher 

than the worst case (single cue) designation, within both 6- (4.75, 3.69, and 2.77, respectively) and 24- 

person (11.44, 3.27, and 2.86, respectively) lineups. See Table 4.12 for diagnosticity values and 

inferential 99% CIs. 

Table 4.12. Diagnosticity Values for Identifications by Lineup Size 

Selections Lineup size Target replacement Worst case (single) Worst case (multiple) 

Suspect-only     

 
6-person 

7.91  

[7.84, 7.99] 

3.39  

[3.37, 3.41] 

4.75  

[4.71, 4.78] 

 
24-person -- 

4.75  

[4.68, 4.82] 

4.75 

[4.68, 4.82] 

All suspect     

 
6-person 

4.75 

[4.72, 4.77] 

2.77 

[2.76, 2.78] 

3.69 

[3.68, 3.71] 

 
24-person 

11.44 

[11.27, 11.60] 

2.86 

[2.85, 2.87] 

3.27 

[3.25, 3.28] 

Note. Values in brackets reflect inferential 99% CIs. Dashes indicate that diagnosticity could not be 

calculated, due to a lack of innocent suspect identifications.  
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Recalculated diagnosticity. These diagnosticity values were calculated using the estimated rates 

of reliable target identifications (i.e., taking estimated guessing into account). Although diagnosticity 

values became smaller, the patterns of differences did not change much. Six-person lineups had lower 

diagnosticity than 24-person lineups with the worst case (single cue) designation (0.96, and 1.42, 

respectively), but higher diagnosticity with the worst case (multiple cues) designation (1.34 and 1.02, 

respectively). Within 6-person lineups, target replacement had significantly greater diagnosticity than 

worst case (multiple cues), which in turn was significantly greater than worst case (single cue; 2.24, 1.34, 

and 0.96, respectively). However, within 24-person lineups, worst case (single cue; 1.42) led to greater 

diagnosticity than worst case (multiple cues; 1.02). Notably, diagnosticity was at chance (i.e., 1.00, 

indicating equal probability an identification is of a guilty or innocent suspect) for the 24-person, worst 

case (multiple cues) condition (1.02) and slightly, but significantly, biased towards innocent suspects for 

the 6-person, worst case (single cue) condition (0.96). See Table 4.13 for diagnosticity values and 99% 

CIs.  

Confidence 

Suspect identifications. For target-present lineups, neither lineup size, F(1, 126) = 0.01, p = .91, 

ηp
2 
< .001, nor number of cues, F(1, 126) = 0.30, p = .59, ηp

2 
= .002, significantly influenced confidence 

in decisions; nor did their interaction, F(1, 126) = 0.04, p = .84, ηp
2 
< .001. For target-absent lineups, 

Table 4.13. Diagnosticity Values, Adjusted for Guessing, for Identifications by Lineup Size 

Lineup size Target replacement Worst case (single) Worst case (multiple) 

6-person 
2.24  

[2.16, 2.31] 

0.96 

[0.95, 0.97] 

1.34 

[1.32, 1.36] 

24-person -- 
1.42 

[1.38, 1.47] 

1.02 

[0.99, 1.05] 

Note. Values in brackets are inferential 99% CIs. Diagnosticity was calculated using only (estimated) 

reliable identifications of the target (i.e., not guesses). No data is available for the 24-person, target 

replacement designation as the innocent suspect was not selected in this condition. 
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confidence ratings were (descriptively) similar for lineup size and number of cues (Ms = 65% - 66.67%, 

SDs = 12.25 – 25.17), except for the 24-person lineup with three cues, where confidence appeared to be 

lower (M = 50.00, SD = 28.28). Given the very small cell sizes (ns = 4 – 6), however, these values are 

unreliable. Comparing target-present to target-absent suspect identifications, correct identifications were 

made with significantly higher confidence (M = 84.23, SD = 18.34) than false identifications (M = 62.50, 

SD = 21.73), t(148) = 4.81, p < .001, d = 1.08. See Table 4.14 for target-present and target-absent 

descriptives. 

Suspect rejections. Neither the main effects, ps > .36, nor the two-way interactions, ps > .66, 

were significant. See Table 4.15 for descriptives and Appendix H for statistical tables. 

 

Table 4.14. Confidence Ratings for Suspect Identifications by Target Presence, Lineup Size, and Number 

of Cues 

Target Presence Lineup size Number of Cues 

  1 3 

Present    

 6-person 
83.16% 

(3.00) 

85.64% 

(2.97) 

 24-person 
83.45% 

(3.44) 

84.58% 

(3.78) 

Absent    

 6-person 
66.67% 

(25.03) 

65.00% 

(12.25) 

 24-person 
65.00% 

(25.17) 

50.00% 

(28.28) 

Note. Values for target-present lineups reflect estimated marginal means and standard errors (in 

parentheses). Values in italics reflect raw means and standard deviations, as analyses were not conducted 

on this portion of the data. 
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Summary of Results 

The likelihood of making any identification did not differ by target presence, lineup size, or 

number of cues. While participants made more identifications from larger lineups, the proportion of 

lineup members selected was higher for the smaller lineups. Filler identifications were more likely to 

occur before the target and, depending on the designation, before the innocent suspect. Correct 

identifications of the target and only the target were more likely with smaller lineups, while neither lineup 

size nor number of cues affected correct identifications of the target and at least one filler. Larger lineups 

produced more overall guessing, but lower rates of lucky guesses (i.e., of the target) and reliable 

identifications. False identifications did not differ by lineup size or number of cues. The effects of lineup 

size on diagnosticity were inconsistent, depending on innocent suspect designation and type of correct 

identification (target-only or target-plus filler). Often, diagnosticity was higher for the larger lineup, and  

Table 4.15. Confidence Ratings for Suspect Rejections by Target Presence, Lineup Size, and Number of 

Cues 

Target Presence Lineup size Number of Cues 

  1 3 

Present    

 6-person 
64.44% 

(9.70) 

61.11% 

(9.70) 

 24-person 
68.42% 

(6.67) 

69.56% 

(6.06) 

Absent    

 6-person 
68.75% 

(7.27) 

68.46% 

(8.07) 

 24-person 
70.00% 

(7.27) 

74.71% 

(7.05) 

Note. Values reflect estimated marginal means and standard errors (in parentheses). 
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was also higher for target replacement than for worst case (multiple cues), which in turn was higher than  

worst case (single cue). Confidence was greater for correct identifications than for false identifications, 

but did not differ for correct and incorrect suspect rejections.  

Discussion 

For Chapter 4, the discussion focuses on the current results as they compare to those from Study 

3b. As comparisons to previous literature were covered extensively in the previous chapter, the 

comparisons are not repeated here (with specific exceptions). 

Lineup Decisions 

Choosing rates. The likelihood that a participant would make at least one identification was 

unaffected by whether or not the target was present in the lineup, the lineup size, or the number of cues. 

The results for lineup size and number of cues are similar to Chapter 3, but the effect of target presence is 

not. While target presence affected choosing rates in the previous study, there was no significant effect in 

the current study. However, choosing rates in this study (.92) were much higher than they were in the 

previous video stimuli study (.65), and much closer to ceiling, which may have obscured significant 

differences between target-present (.96) and target-absent (.84) lineups. As well, it is possible that this 

difference between the two studies is due to the simultaneous-presentation, sequential-decision design. 

However, determining whether this is the case is currently difficult: Lindsay et al. (2013) did not report 

choosing rates in their article and their study differs in important ways from mine. Specifically, the 24-

person arrays in Lindsay et al. (2013) were not a single lineup: four separate 6-person lineups made up the 

larger array (i.e., each quadrant comprised a separate lineup). Each lineup was clearly distinct from the 

rest—while all fillers were selected to be similar in general appearance to the relevant target, all four 

targets were dissimilar to each other (e.g., differing in hair colour, hair style, apparent gender, skin colour, 

etc.). In addition, any number of the four targets could be present in his or her lineup, which further 

complicates any comparison. As such, I cannot currently discern whether—or how much of—the 

difference in the effect of target presence between Chapters 3 and 4 is due to the different lineup methods 
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used. Future research using the simultaneous-presentation, sequential-decision design could further 

examine this question.  

Number of identifications. While lineup size did not affect choosing rates, it did affect how 

many lineup members were identified. Participants made more selections from 24-person lineups than 6-

person ones, although this increase in selections was not proportional to the lineup size. One explanation 

for this effect is that any participant who selects most, or all, of the lineup members would have a greater 

effect on the average number of selections with a larger lineup than with a smaller one. For example, 

Lindsay et al. (1994) found that most participants selected a handful of faces from a mug book, but two 

participants selected large numbers of faces (31 and 117 faces); these two participants were responsible 

for almost half of the selections made. Given that a couple of participants in my study made large 

numbers of selections from the 24-person lineup (e.g., 22, 24 selections), while the median and modal 

numbers of identifications were the same between the lineup sizes (all values = 1), I must account for the 

undue effect these large numbers of identifications could have had on my results. When these participants 

are excluded, the average number of selections from the 24-person does decrease (from 2.19 to 1.82). Yet, 

excluding them does not change the effect of lineup size—this effect remains significant, p = .002. Thus, 

the presence of particularly extreme values in one condition, but not the other, does not entirely explain 

my results.  

Distribution of selections. Participants’ selection behaviours appear to change after seeing a 

suspect in the lineup. For both target-present and target-absent lineups, participants were significantly less 

likely to identify a filler after they had seen the suspect. In the case of target-present lineups, this shift 

occurred whether or not participants identified the target. One explanation is that participants may be 

more likely to make selections earlier in a lineup, as is the case with much of the mug book research 

(Blunt & McAllister, 2003; Lindsay et al., 1994; McAllister et al., 2003). Descriptively, my data supports 

this explanation; it appears that participants are more likely to make filler identifications in the first third 

of the lineup (i.e., faces 1 and 2 [6-person lineup) and faces 1 through 8 [24-person lineup]), than in the 
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rest of the lineup (see Table 4.16). These selection rates generally do not correspond to how often targets 

were seen in each third. The one exception to this pattern was the worst case (multiple cues) designation 

with target-absent lineups, where the proportion did not significantly differ from chance in the parametric 

analysis, but the median did significantly differ from chance in the non-parametric analysis. This 

inconsistency makes it difficult to determine how reliable the worst case (multiple cues) results are for 

this analysis. 

 Overall, the target-present results are interesting, as they indicate that seeing the target may be 

enough to make participants adopt a more conservative choosing strategy, whether or not participants are 

able to identify the target. In this case, even if a target’s face was not a close enough match to memory to 

make a selection when seen, it may be a closer match than the subsequent faces in the lineup. Participants 

also became more conservative after seeing the innocent suspect—which is surprising as the innocent 

suspect should not be a better match to memory than fillers, given a fair lineup (Wells et al., 2015). 

Because the worst case designations are based on perceived similarity to the target—being the most 

commonly chosen lineup member—these designations could arguably lead to situations where 

participants adopt more conservative choosing strategies (i.e., subsequent fillers are less likely to be better 

Table 4.16. Proportions of Non-Target Identifications by Lineup Placement (in Thirds) 

Lineup Size Lineup Third 

 First  Second Third 

6-person  .30 .38 .32 

 Target-present .48 .32 .20 

 Target-absent .34 .40 .26 

24-person  .25 .50 .25 

 Target-present .53 .21 .26 

 Target-absent .46 .22 .32 

Note. Values in bold represent the proportion of target placements that fall in each third of the lineup. 
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matches to memory). Yet, the worst case (multiple cues) designation led to inconsistent results, while the 

target replacement designation—which is not based on similarity at all—showed that participants were 

significantly likely to select fillers before versus after the suspect.  

 In all, it is possible that this effect does not have to do with seeing the suspect in the lineup; the 

effect instead could be due to a more general shift in choosing strategy. Specifically, participants may 

have become more conservative in their choosing over the course of the lineup, re-calibrating the 

threshold representing adequate similarity to the target. This pattern—where choosing decreases as more 

faces are shown—occurs in mug book research (e.g., Blunt & McAllister, 2009; Lindsay et al., 1994; 

McAllister et al., 2003) and show-up research using a series of show-ups (e.g., Smith et al., 2014), but is 

opposite to the pattern seen in sequential lineups, where choosing can become more liberal as more faces 

are shown (e.g., Horry et al., 2012; Lindsay & Wells, 1985). Examining how choosing behaviour changes 

with large lineups is an avenue for future research—in particular, whether participants are more likely to 

select earlier faces in large lineups, for both simultaneous and simultaneous-presentation, sequential-

decision designs. 

Suspect identifications. 

 Target-present lineups. The pattern of results for target-present identifications depended on 

whether a strict or lax classification was used. For the strict classification, I found the same pattern of 

results as in Chapter 3: correct identifications were less likely as lineup size increased from 6- to 24-

person lineups (as expected), but there was no interaction between lineup size and number of cues (which 

does not support my hypotheses). Thus, increasing the number of lineup members made it harder to 

identify the target, but adding cues to the lineup did not attenuate this effect. In contrast, for the lax 

classification, neither lineup size nor number of cues affected the likelihood of making an identification. 

Given that lineup size also did not affect choosing rates, these results indicate that it is more difficult to 

reliably identify the target (i.e., identify the target and only the target) as more lineup members who are 
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similar to the perpetrator are added to the lineup, while the likelihood of guessing the target (i.e., 

identifying the target and at least one filler) remains the same.  

 While the effect of number of cues on correct identifications differs between this study and Study 

3b, this difference is easily explained. In Chapter 3, the significant result was driven by a significant drop 

in correct identifications when two cues were present; identification rates for one and three cues did not 

significantly differ. In the current study, the two cue condition was excluded, although the one and three 

cues conditions again did not differ from each other. Although investigating why the two cue condition 

decreased correct identifications in Chapter 3 was beyond the scope of the current studies, understanding 

why this drop occurred—especially as it was contrary to Bertrand (2006)—would be a worthy avenue for 

future investigations. 

 Target-absent lineups. Whether innocent suspect identifications were examined using strict or 

lax classifications—and regardless of the innocent suspect designation—neither lineup size nor number of 

cues had a significant effect. The lack of significance in this study reflects the results of Study 3b, save 

for one difference where false identifications (using target replacement) decreased as lineup size 

increased in a limited data set in Study 3b. Despite matching the previous study, these results are contrary 

to my expectations, as I expected that innocent suspect identifications would decrease significantly as 

lineup size and/or number of cues increased. 

Guessing. Estimated lucky guesses were less likely with the 24-person lineup than with the 6-

person one. Surprisingly, this pattern better matches the target-only identification results (i.e., not 

indicative of guessing), but not the target-plus-filler identification results (i.e., indicative of guessing). 

Overall then, both strict identifications and estimated lucky guesses become less likely as lineup size 

increases; although the latter finding was expected, I intended to avoid the former. These results match 

those from Study 3b, where estimated lucky guesses were significantly more likely in 6- versus 24-person 

lineups, although the estimated rates were much more similar across conditions than in the current study 

(.33 - .35 in Study 3b, vs. .16 - .42 in Study 4).   
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Even though the patterns of significance are the same, the extent to which the estimated guessing 

rates—and, as an extension, the estimated reliable identification rates—are comparable across Chapters 3 

and 4 is unclear (see Table 4.17). In some respects, the results are very similar. Particularly, the overall 

correct identification rates—the foundation of the estimated rates—are very similar across the two 

chapters. Beyond this point though, the similarities appear to be limited to specific situations. 

Specifically, the estimated reliable and guessing rates (.25 and .33, respectively) for 24-person lineups in 

the previous study are very similar to the strict and lax identification rates (.23 and .33, respectively) in 

the current study. These similarities indicate that estimating reliable identifications and lucky guesses is 

unnecessary when multiple identifications are allowed using the simultaneous-presentation, sequential-

decision design, as the strict classification appears analogous to reliable identifications (i.e., participants 

were able to discriminate the target from the fillers) and the lax classification appears analogous to lucky 

guesses (i.e., filler identifications indicate that some guessing was involved).  

Problematically for this explanation, similar outcomes are not found with the 6-person lineups, 

where the estimated reliable and guessing rates (.43 and .35, respectively) from the previous study fall 

Table 4.17. Target Identification Rates, Actual and Estimated, for Study 3b and Chapter 4 

Lineup Size Identification Type 

 Correct Identification  Reliable Guessed 

Chapter 3b     

 6-person .78 .43 .35 

 24-person .57 .25 .31 

Chapter 4    

 6-person .81 .16 (.58) .42 [.23] 

 24-person .56 .07 (.23) .16 [.33] 

Note. Values in parentheses indicate actual identification rates using the strict classification. Values in 

brackets indicate actual identification rates using the lax classification.  
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between the actual and estimated rates from the current study (estimated reliable [strict classification]: .16 

[58]; estimated guessing [lax classification]: .42 [.23]). In this case, the strict classification may 

overestimate the rate of reliable identifications, while the estimated reliable rate may underestimate it. 

Alternatively, either rate (actual or estimated) from the current study could be accurate, with the 

differences between these rates and Study 3b instead caused by the different designs used (i.e., 

simultaneous vs. simultaneous-presentation, sequential-decision). 

Penrod’s (2013) estimation metric may also be more useful with the previous study (where 

participants could only make one identification) than with the current design (where they could make 

multiple identifications) as there is no way to distinguish between reliable versus luckily-guessed target 

identifications with a single identification. In contrast, the opportunity to make multiple identifications 

helps indicate reliability, based on the decisions alone, as target-plus-filler identifications necessarily 

involve guessing. As a result, it is difficult to determine whether Penrod’s (2013) estimation metric is 

valid when people are able to make more than one identification and, if so, whether it is more appropriate 

to estimate guessing using all target identifications, if target-plus-filler identifications should be excluded 

from estimates, or if guessing should not be estimated at all and instead should be determined by actual 

decisions (i.e., target-plus-filler identifications).  

The closest analog to address this issue would be a sequential lineup, where many research 

designs allow participants to make multiple selections from the lineup (Steblay et al., 2011). However, 

even though Penrod (2013) has applied the estimation metric to sequential lineups, research that allows 

multiple selections from sequential lineups can treat these selections inconsistently: at times, only the first 

identification may be kept, while at other times all identifications may be treated as errors (e.g., Steblay et 

al., 2011). Because Penrod’s (2013) estimations were based on the overall decision rates for sequential 

lineups from Steblay et al.’s (2011) meta-analysis, it is unclear how the different ways to deal with 

multiple identifications, as well as how multiple identifications themselves (vs. single identifications), 

affect the estimation metric. Overall, estimated guessing rates are a helpful method for identifying what 
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proportion of target identifications may be due to guessing, but more investigation is required in order to 

identify where and when this metric is most appropriate and how it can be affected by different research 

designs and different ways of dealing with multiple decisions.  

Diagnosticity. In the current study, the effect of lineup size on diagnosticity was generally similar 

across identification type (i.e., suspect-only or all-suspect), in that larger lineups were more diagnostic of 

guilt than smaller lineups. The exception was for worst case (multiple cues), where diagnosticity either 

did not differ by lineup size (suspect-only identifications) or where the smaller lineup was more 

diagnostic of guilt (all-suspect identifications). The effect of innocent suspect designation was again 

similar across identification type: target replacement was most diagnostic of guilt, followed by worst case 

(multiple cues), and then by worst case (single cue). The one exception here involved the 24-person 

lineup comparison using suspect-only identifications, wherein the two worst case methods did not differ. 

Despite the similarities across identification type, diagnosticity differed by the innocent suspect 

designation, underscoring how care is required when comparing diagnosticity across studies.  

The pattern of results in the current study is not entirely consistent with the pattern seen in Study 

3b. In both, diagnosticity was higher with target replacement than with either of the worst case 

designations (unsurprising, as the worst case designations are based on the most commonly selected 

lineup member). As well, in both studies, diagnosticity was generally higher for the 24-person lineup than 

for the 6-person lineup. Yet, the patterns of results for the worst case designations were inconsistent 

between the studies. In the previous study, diagnosticity was higher with worst case (single cue) than with 

worst case (multiple cues), reflecting how innocent suspect identifications would be particularly likely in 

the latter situation. In the current study, however, diagnosticity was either higher with worst case 

(multiple cues), or did not differ between the two worst case designations. As well, in the current study, 

the worst case (multiple cues) diagnosticity was either higher in the 6-person lineup than the 24-person 

lineup or was equivalent between them.  
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In tandem with the current study’s identification rates—descriptively, these rates were higher in 

the worst case (single cue) designation in half of the conditions—the between-study differences between 

the worst case designations may reflect context and/or cohort effects, as the same innocent suspects were 

used in them (due to difficulties caused by multiple selections in the current study). First, it is possible 

that the methodological differences—in particular, the sequential decisions in the current study—caused 

participants to examine the lineup and the additional cues differently, as intended, and thus compare faces 

differently. Second, and possibly in addition to the prior point, it could be that lineup members who are 

chosen most often are cohort-dependent. In other words, whichever lineup member appears most similar 

to participants’ memories of the target could change across samples. Additionally, the fact that 

discrepancies with lineup size comparisons involved the multiple cues designation may indicate that this 

designation is particularly inconsistent. These conclusions are only preliminary, though; these 

designation-based issues were not a part of the research design and only arose when examining the 

results. As such, further research is needed on how different methods of determining the innocent suspect 

affect results, as well as the consistency of these effects.  

Due to the potential limitations related to estimated guessing rates outlined earlier, the results for 

diagnosticity, after adjusting for guessing, are presented but not discussed in depth. For the most part, 

these rates follow the same patterns as the overall diagnosticity rates in the current study. The one 

exception is for the 24-person lineup, where the adjusted diagnosticity was higher in the worst case 

(single cue) designation than the worst case (multiple cues) designation, which adheres more closely with 

the same comparison from Study 3b. As with the prior study, diagnosticity in the current study decreased 

once it was adjusted for guessing. This decrease appears to be particularly sharp in the current study, 

however, where diagnosticity did not differ from chance for one condition (i.e., the inferential 99% CI 

included 1.00) and was diagnostic of innocence in another (i.e., was significantly lower than 1.00). 

Descriptively, diagnosticity in Chapter 4 was generally lower than in Chapter 3 (except for the worst case 

[multiple cue] values), indicating that the participants in the current study were particularly likely to select 
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the innocent suspect relative to the target. This result that could again reflect inconsistency across samples 

(i.e., cohort effects) or that the simultaneous-presentation, sequential-decision design promotes innocent 

suspect identifications in particular (i.e., context effects), as correct identification rates were similar 

across the studies.  

Confidence. As expected, correct identifications were made with greater confidence than false 

identifications (i.e., identifications of innocent suspects). Additionally, lineup size had no effect on 

confidence, which also corresponds to expectations. Contrary to my hypotheses, rejections of innocent 

suspects were not made with more confidence than rejections of targets. As well, although I expected that 

number of cues would affect confidence in correct identifications, I did not find this effect. Generally, the 

confidence results are the same as those for Study 3b: significantly more confidence in correct versus 

false identifications, and no effect of either lineup size or number of cues on confidence in correct 

identifications. The one difference between the two studies is that confidence in correct and incorrect 

rejections did not differ in the current study, while confidence was higher in correct versus incorrect 

rejections in the previous study. This difference is particularly surprising, given that research using 

simultaneous designs, like in Chapter 3, generally does not find significant differences between correct 

and incorrect rejections (e.g., Sauerland & Sporer, 2007; 2009; Smith et al., 2000), while research using 

the simultaneous-presentation, sequential-decision design, like in Chapter 4, has (Lindsay et al., 2013). 

Although the simultaneous-presentation, sequential-decision design and the number of faces on 

screen (24) were both the same between Lindsay et al. (2013) and the current study, the two studies 

differed in how many lineups were on-screen. As described earlier, the 24 lineup members in the current 

study were all part of a single lineup, while the array in Lindsay et al. (2013) contained four clearly 

distinct 6-person lineups because participants had seen four targets. Thus, the simultaneous-presentation, 

sequential-decision design may result in confidence-accuracy relationships for rejections with smaller 

lineups, but not with larger ones. Contrary to this explanation, I also found no interaction with lineup 

size—there was no significant difference between correct and incorrect suspect rejections with 6-person 
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lineups. While the mean, median, and mean rank for confidence were higher when rejecting innocent 

suspects (M = 68.62%, median = 70%, mean rank = 24.74) than when rejecting targets (M = 62.78%, 

median = 60%, mean rank = 22.81), these differences were not significant for either parametric, p = .52, 

or non-parametric, p = .64, analyses. In all, whether the difference in rejection results is due to some other 

element of the current study, or because Lindsay et al.’s (2013) findings are unreliable, is presently 

unclear. Further investigation and replication is required to determine whether the confidence-accuracy 

relationship can exist for rejections and, if so, under what conditions.  

 Bertrand (2006) and limitations. The pattern of results for the current study once again only 

partially matches the pattern found by Bertrand (2006). As with Study 3b, the current results are similar to 

Bertrand (2006) in the following ways: larger lineups led to lower correct identification rates and lineup 

size failed to affect either choosing rates or innocent suspect identifications. As with Chapter 3, the 

current results differ from Bertrand in the following ways: additional cues did not mitigate the loss of 

correct identifications when lineup size increased and additional cues did not affect choosing rates. Unlike 

the prior study, where additional cues affected innocent suspect identifications, neither the current results 

nor those of Bertrand (2006) found this effect.  

As discussed in Chapter 3, there are several reasons why my results do not correspond more 

closely with Bertrand (2006), especially in terms of the critical interaction between lineup size and 

additional cues. First, I tried to limit any scanning behaviour (e.g., McAllister, 2007) by requesting 

decisions for each lineup member. Yet, it is possible that participants still scanned the lineup and paid 

only faint attention to each face when making a decision. However, identifying whether this occurred 

requires further research using eye-tracking equipment. Second, additional cues may only be useful if a 

perpetrator has been seen for an extended period of time, especially if shown in each of the views used in 

the lineup for an extended period. Third, additional cues may be more helpful if limited to participant-

specified lineup members (e.g., McAllister et al., 1997). As in the mug book research (e.g., McAllister et 

al., 1997), witnesses could see additional cues only for lineup members they feel are particularly similar 
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to their memory of the perpetrator, helping them distinguish between these faces and bypassing cues for 

faces they have decided are too dissimilar to their memory. Providing cues for all faces may be 

overwhelming, especially when provided for faces that can be easily discarded. Fourth, keeping image 

size (i.e., the size of lineup members’ photos) constant as the number of images in the lineup increases 

could negate the effect of additional cues. Allowing image size to decrease as the number of images 

increases, as in Bertrand (2006), may make it easier to take in and process all of the visual information. 

Although information loss (due to reductions in pixels) occurs with smaller image sizes (Loftus & Harley, 

2005), these issues may be prevented with high-resolution monitors and minimal decreases in size (as 

only the smallest images decreased accuracy in Chapter 2). As well, considering that only previously-

unseen faces were affected by size at recognition in Chapter 2, it is worthwhile to investigate how this 

finding would translate to lineup decisions (i.e., would size only affect false identifications, or both 

correct and false identifications).  

Another potential issue is that while both Bertrand (2006) and I used various views of the face as 

additional cues, adding too many cues of a similar nature (e.g., all of different views of the face) may be 

problematic. Adding a cue to a lineup may come with a processing cost—as it is another piece of 

information that must be encoded and analyzed when scanning the lineup—and may be beneficial only if 

it adds enough new information. In other words, the benefits may need to outweigh the processing costs. 

For example, the information provided by a front view is not enough to guarantee recognition of a profile 

view (Bindemann et al., 2013). Thus, adding a profile view to a front view lineup, like Bertrand (2006), 

would provide new information that minimally overlaps with what was originally available. In contrast, a 

portrait view, like the one used as a third cue in my studies, may be insufficiently different from either a 

profile or front view, as it shares information with both of these views (e.g., Laughery et al., 1971; Liu & 

Chaudhuri, 2002). As a result, the processing cost of adding a portrait view may be greater than the 

information it provides, when both the front and profile views are also presented. In this case, adding a 

third cue may still be beneficial, so long as it is of a different feature (e.g., body lineup), or if it is a photo 
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of the person taken under different conditions—as identification may improve when multiple photos of an 

individual, differing in quality, are presented (Bindemann & Sandford, 2011). Future research is 

necessary to determine whether such cues would be more beneficial.
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Chapter 5: General Discussion 

I conducted this suite of research to examine whether the benefits of adding cues to lineups, as 

found in Bertrand (2006), could be strengthened. In addition, I addressed several issues that were present 

in the aforementioned research. Foremost, I standardized the sizes of the images in the lineup so that 

image size remained constant across lineup size and cue conditions. Image size in Bertrand (2006) varied 

across these conditions, as lineups were programmed to take up as much of the computer screen as 

possible. As a result, although the additional cue had significant (12-person lineup) and marginal (20/21-

person lineup) effects—in that the cue prevented losses in correct identifications—the smaller image sizes 

may have attenuated the effect. The concern regarding image size was prudent. In Chapter 2, I found that 

the relationship between image size and (unfamiliar) face recognition can be complex, depending on 

when smaller images occurred (i.e., at encoding vs. recognition) and whether the face was an old 

(previously-seen) or new (previously-unseen) face. Old faces were harder to recognize the smaller they 

were when first seen (i.e., at encoding). Almost all image sizes differed from each other, except for the 

comparison between the standard size and two times the standard size. However, image size during 

recognition did not affect old faces; image size here only affected accuracy with new faces and only the 

smallest two image sizes (½ and ¼ of standard size) were detrimental to accuracy.  

The effects of image size at encoding and recognition are contrary to most research that examines 

image size with objects, where only the congruency between encoding and recognition is important (e.g., 

Biederman & Cooper, 1992; Milliken & Jolicoeur, 1992; Standing & Bertrand, 2008). While I found that 

this congruency is important, the fact that I also found size-related main effects at both encoding and 

recognition highlights how memory for faces cannot be assumed to be the same, and be affected by the 

same things, as memory for objects. Because of the paucity of systematic research on image size and face 

recognition, and because the extant research is often inconsistent, this area deserves further attention. 

While it is clear that image size (e.g., Wagenaar & Van der Schrier, 1996), or actual physical distance 

(Lampinen et al., 2014; Lindsay et al., 2008), at exposure can make people harder to recognize later, 
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understanding how image size at recognition could influence other decisions is critical, as well. 

Specifically, if smaller images make it more likely that witnesses will think a previously-unseen face was 

actually previously-seen, this could increase the likelihood of witnesses making filler—or even innocent 

suspect—identifications, as opposed to rejecting the lineup. Such errors can result in substantial human 

and financial costs in real-world contexts (e.g., wrongful convictions, tarnished reputations, ‘burned’ 

witnesses), making investigating this issue worthwhile. 

As image size could have influenced Bertrand’s (2006) results, I investigated the interaction 

between lineup size and additional cues while maintaining image size. My expectation was that keeping 

image size constant would strengthen the effect of additional cues—and that adding a third cue would be 

even more helpful—in that the additional cues would prevent any loss in correct identifications that 

occurred with larger lineups. While I did find that correct identifications decreased as lineup size 

increased, additional cues did not prevent this decrease. I found this pattern of results whether a single 

pose was seen during exposure (i.e., the photo exposure in Study 3a), whether multiple poses were seen 

during exposure (i.e., the video exposure in Study 3b), or whether a simultaneous-presentation, 

sequential-decision design was used (i.e., Chapter 4). There was a consistent, significant drop in correct 

identifications across the three studies between 6- and 24-person lineups. No significant differences were 

found between 6- and 12-person lineups (when 12-person lineups were included in the design). However, 

adding cues either did not prevent this decrease (Studies 3a and 4), or had a complex relationship, where 

two cues (vs. one cue) decreased correct identifications but three cues (vs. one) had no effect (Study 3b). 

Effects on false identifications were inconsistent. Estimated false identification rates decreased as 

lineup size increased, but false identification rates using designated innocent suspects (i.e., target 

replacement, either worst case scenario) generally did not significantly differ by lineup size. One 

exception was found in Study 3b, where lineup size had an effect in a limited data set, wherein false 

identifications decreased from 6- to 24-person lineups. Otherwise, the only effect of cues was that false 

identifications decreased as number of cues increased, but only in Studies 3a and 3b. Yet, the only 
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consistent difference was between one and two cues; the third cue either did not differ from two cues 

(Study 3a) or did not differ from either the one or two cues (Study 3b). Although these results could 

indicate that adding a third cue provided no benefit above and beyond two cues, the results must be 

considered in context. The only situation where number of cues affected false identifications was when 

the single cue condition was used to determine the innocent suspect. Thus, it is more likely that the effect 

of cues reflects the fact that the number of cues present in the lineup influenced which lineup members 

were chosen most often. In other words, people who choose one lineup member when they see only the 

front view might choose someone else when they see the front and profile view (and this combination in 

particular). Intriguingly, although the additional cues did not aid correct identifications, the cues did seem 

to shift which lineup member best matched participants’ memories of the suspect in target-absent lineups. 

That the likelihood of a lineup member being selected shifted with the number of cues present 

reflects issues that underlie determinations of innocent suspects. If designating an innocent suspect, 

researchers must be cognizant of how the method used can affect results: diagnosticity may appear higher 

with target replacement methods, while worst case methods may not be interchangeable. Further, 

estimating false identification rates by dividing choosing rates by the number of lineup members assumes 

choices will be spread evenly across lineup fillers—or at least, that false identifications will occur by 

chance. Yet, even if all lineup members are reasonable (i.e., the lineup is fair), some lineup members may 

be relatively better matches to the suspect and thus be more likely to draw selections. As such, selections 

may be concentrated on certain lineup members more than others—a fact reflected by the false 

identification rates using the worst case (single cue) designation. As a result, care must be taken when 

comparing results across studies, especially if different innocent suspect designations are used. 

Understanding how these different false identification methods can influence results, and how and when 

these differences occur, will further inform these between-research comparisons. 
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Summary of Findings 

 I found that both image and lineup size affected recognition of unfamiliar faces. Participants were 

more likely to incorrectly recognize previously-unseen faces as image size decreased in the recognition 

task. While image size in the recognition task did not affect previously-seen faces, image size in the 

exposure task did. Additionally, recognition of previously-seen faces improved when image size matched 

between exposure and recognition tasks, particularly as the overall image size increased.  

 In relation to lineup size, I found that increasing the number of lineup members had a detrimental 

effect on correct identifications and that adding additional cues could not prevent this decrease. Lineup 

size did not affect false identifications, however, and cues had inconsistent effects—with many effects 

either being counter to previous research (e.g., Bertrand, 2006) or explained by the innocent suspect 

designation used. Whenever it was statistically assessed, neither lineup size nor additional cues affected 

confidence in lineup decisions.  

Comparisons to Lineup and Mug Book Research 

Overall, it is difficult to determine whether people approach large lineups as though they are 

regular lineups versus mug books. As with mug books (e.g., Laughery et al., 1971; Ellis et al., 1989; 

Lindsay et al., 1994), the likelihood of identifying the target decreased when more fillers were added, a 

result inconsistently found with lineups (Cutler et al., 1986, 1987; Levi 2007, 2012; Nosworthy & 

Lindsay, 1990; Pozzulo et al., 2010). As discussed in Chapter 3, however, much of the lineup 

inconsistency has to do with the sizes used in the research. In particular, my Chapter 3 results match much 

of the lineup research, which found no difference between 6- and 12-person lineups (Cutler et al., 1986, 

1987; Pozzulo et al., 2010), or similarly sized lineups (Nosworthy & Lindsay, 1990). While comparisons 

with lineup sizes greater than 12 sometimes find lower accuracy rates (Bertrand, 2006; Levi, 2012), as I 

found, this is not always the case (Levi 2007; Nosworthy & Lindsay, 1990). Aside from clearly 

determining the effect that larger lineup sizes (i.e., 20+ lineup members) have on correct identifications, 

further replication can investigate how and when this effect is seen—that is, whether it appears given 
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some conditions, but not others. Additionally, such investigations will extend our understanding about 

how witnesses approach larger lineups (e.g., whether they approach them like mug books, like lineups, or 

as a mix of both), which can better inform future attempts to modify lineup procedures. 

In regards to number of cues, it is difficult to identify the extent to which my results correspond 

to lineup research, as most of this research examined overall accuracy (Cutler et al., 1987; Cutler & 

Penrod, 1988; Melara et al., 1989). It is unclear whether these improvements were due to increases in 

correct identifications, correct rejections, or both, although Krafka and Penrod (1985) indicate that 

additional cues improve correct identifications from lineups. Yet, additional cues had no effect on correct 

identifications in my research; instead, my results were more likely to conform to the mug book research, 

where additional cues decreased incorrect identifications (i.e., filler identifications; McAllister et al., 

1997, 2000, 2003) but generally did not affect correct identifications (McAllister et al., 1997, 2000, 

2003).  

However, such comparisons are tentative—my research differed substantially from both the 

lineup and mug book research. Specifically, the lineup research included non-face cues (Cutler et al., 

1987; Cutler & Penrod, 1988; Krafka & Penrod, 1985; Melara et al., 1989), with some research also 

presenting multiple face cues (Cutler et al., 1987; Cutler & Penrod, 1988). Despite the fact that Bertrand 

(2006) found an additional face cue (i.e., profile view) beneficial, it is possible that additional cues are 

most beneficial when they involve information other than faces (i.e., body view, voice, personal items). 

Intriguingly, multiple face cues could be beneficial when the images are taken at different points in time 

or under different conditions (i.e., different lighting; Bindemann & Sandford, 2011). Comparison with 

mug book research is obscured by the fact that none of the mug books were target-absent; the target was 

always present, but sometimes in different places in the mug book. Additionally, as mug books represent 

searches for suspects, all non-target images are potential innocent suspects. As a result, mug books do not 

contain a singular innocent suspect and would be most comparable to an all-suspect, target-present lineup 

(i.e., the actual perpetrator is in the lineup, but all lineup members are possible suspects). 
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Limitations and Future Directions 

As described in Chapters 3 and 4, it is possible that my lack of effects (with cues) were due to 

stimuli issues. First, even though similarly brief exposures did not unduly harm correct identifications in 

Kalmet (2009)—where a 3s exposure of a single face view resulted in 58% of participants correctly 

identifying the target from at least two lineups, where each lineup depicted different face views—either 

the previous or current results could be flukes. Second, the effect of cues in Bertrand (2006) may not have 

been despite image size decreasing, but because of it. The decrease in image size may have been too small 

to affect correct recognition, but large enough to allow participants to take in more lineup fillers at a 

glance, or large enough to prevent any scanning behaviour (e.g., McAllister et al., 2007). Third, it is 

unclear why the two cue condition was beneficial to correct identifications in Bertrand (2006), ineffective 

in my Study 3a, and clearly detrimental in my Study 3b. Rationally, it must be due to the exposure 

stimuli, as opposed to the lineup task, which was the same as (Studies 3a and 3b), or very similar to 

(Chapter 4), Bertrand (2006). Yet, why the profile cue would be ineffective in the study where it was 

never seen during exposure (Study 3a), but harmful in the study where it was seen (Study 3b), is unclear. 

Further research could help determine what happened, and why.  

Many avenues exist for further research, most of which have been explored in Chapters 3 and 4. 

First, research could investigate whether a third cue would be more beneficial if it was not of a face view 

(e.g., body image), or if it was a face image taken under different circumstances (Bindemann & Sandford, 

2011). Additional cues may be most beneficial when they contain non-overlapping information, as this 

would increase the likelihood that the lineup contains information that matches the witness’ memory of 

the perpetrator (e.g., Tulving & Thomson, 1973) or serves as a cue for memories of the perpetrator (e.g., 

Cutler & Penrod, 1988; Cutler et al., 1986; Krafka & Penrod, 1985). In this case, adding a portrait view to 

front and profile views may not be helpful, as the former view shares information with the latter two (e.g., 

Laughery et al., 1971; Liu & Chaudhuri, 2002). Instead, cues such as voice recordings (e.g., Melara et al., 

1989) and body images (e.g., Cutler et al., 1987; Cutler & Penrod, 1988) may be more helpful. As well, 



152 

 

face views taken under a variety of circumstances (e.g., varying lighting, expression, image recency, 

view) may also be beneficial. For example, Bindemann and Sandford (2011) found matching accuracy 

was greatest when participants used three different-quality images of the target (85%) when searching for 

the corresponding face in a set, as compared to using two (75%) or only one (60%) image. Although 

Bindemann and Sandford (2011) used a matching task (i.e., the multiple images were not used as cues to 

memory), their approach is promising.  

Second, research could examine the utility of cues when the cues are not automatically presented 

for all lineup members, but only those faces selected by the participant (McAllister et al., 1997). 

Presenting the cues automatically may make the lineup task overwhelming to participants, especially with 

simultaneous lineups, due to the number of images presented on-screen. Presenting additional cues for all 

faces may also interfere with a person’s memory for the target (McAllister, 1997). Instead, allowing 

participants to choose when to see additional cues may make the lineup task less overwhelming and may 

limit any interference. Third, further research could examine Penrod’s (2013) estimations of reliable 

identifications versus guesses, along with systematically comparing various methods of designating 

innocent suspects.  

Again, given the life-changing consequences that can result from incorrect identifications, it is 

important to have an extremely clear and robust understanding of not just when manipulations work (e.g., 

when a front-with-profile image will protect correct identifications and when it will reduce them), but 

why a manipulation will work in one situation but not another. Even when manipulations do not work—

for example, additional cues not preventing decreases in correct identifications as lineup size increases—

investigating why they do not work will help guide future changes to lineup procedures. 

Concluding Thoughts 

The effect of image size on unfamiliar faces has been little researched, so my research in Chapter 

2 adds to this body of knowledge. I found that image size matters for unfamiliar faces, although effects 

were not the same across previously-seen and previously-unseen unfamiliar faces. Overall, my findings 
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imply that image size may matter for lineup identifications in both research and actual cases. Particularly, 

false (i.e., innocent suspect) and filler identifications may become more likely as image size decreases. In 

contrast, the ability to recognize a target/guilty suspect should be less affected by overall image size in 

lineups, and influenced more by distance (Lampinen et al., 2014; Lindsay et al., 2008) or image size 

(Wagenaar & Van der Schrier, 1996) at exposure. Yet, correct identifications may become less likely as 

the correspondence in size between exposure (e.g., witnessing a perpetrator) and lineup decreases. My 

patterns of results differed from most object recognition research, indicating that the effect of image size 

on unfamiliar face recognition cannot be inferred from object recognition research.  

 Similarly to the image size study, my lineup studies add to the relatively small body of research 

comparing smaller lineups (e.g., 6-person) to lineups with more than 12 members (e.g., Bertrand, 2006; 

Nosworthy & Lindsay, 1990), and the even smaller body of research on how lineup size and cues interact 

(Bertrand, 2006). Based on my findings, larger lineups with additional cues are not beneficial, at least not 

when image size is kept constant, as they decreased correct identifications but did not decrease false 

identifications of designated innocent suspects. Yet, my findings do not necessarily indicate that larger 

lineups will always be detrimental. Rather, larger lineups with additional cues may be beneficial if image 

size is allowed to decrease (e.g., Bertrand, 2006)—to a heretofore unknown extent—and/or if witnesses or 

participants are allowed to choose when to see additional cues. Additionally, my research may indicate 

that adding too many face views to a lineup is not beneficial, although they may be beneficial when 

presented as multiple, separate lineups (e.g., Kalmet, 2009). 

 In general, my results do not provide concrete evidence for or against using larger lineups with 

additional cues. Rather, my results underscore the need for more research in this area, including a fuller 

understanding of how image size affects face recognition when it is part of a lineup task. Additionally, my 

results highlight the need for caution when comparing false identification rates across studies, as different 

methods of identifying innocent suspects can provide different patterns of results. 
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Appendices 

Appendix A 

Generalized Estimating Equations (GEE) Analysis and Comparison Table (Chapter 2) 

The model for the GEE analysis included photo type, recognition, and exposure as within-subject 

variables nested within individual participants. Resolution was also included as a between-subjects 

variable within GEE. While the model could have included resolution as an additional level in which 

participants were nested (using a Generalized Linear Mixed Model [GLMM] analysis), this approach was 

not used as participants were randomly assigned to high- or low-resolution conditions and GLMM works 

better when there are a large number of groups (Heck, Thomas, & Tabata, 2012). Accuracy was included 

as the outcome variable, using the .00, .50, and 1.00 values as levels in a categorical variable. Considering 

that the accuracy values have a meaningful order to them, this outcome variable could be considered to be 

ordinal. However, ordinal outcome variables require an assumption check (Heck et al., 2012) that could 

not be conducted on this data set as the models would not converge. As a result, the accuracy variable was 

treated as a multinomial variable instead, as per Heck et al. (2012). 

 All predictors were included, along with their interactions, in the model. For the covariance 

matrix, the robust estimator was chosen; this estimator is a poorer choice with fewer individuals in the 

analysis, but takes repeated observations into account, unlike the model-based estimator (Heck et al., 

2012). For the working correlation matrix, the exchangeable option was selected. This option requires that 

correlations are consistent over time (Heck et al., 2012; Jang, 2011), which is not an issue in my case as 

the repeated variables in my study are not time-based and responses to images at different points in the 

sequence were collapsed. The link function used was the cumulative logit. The significance values for all 

of the main effects and interactions are presented in the table below, along with the significance values for 

the same effects from the mixed model ANOVA. 
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Table A.01. Effect Significance by Analysis 

Effect GEE ANOVA 

Resolution < .001 < .001 

Photo type < .001 < .001 

Recognition < .001 < .001 

Exposure < .001 < .001 

Resolution x Photo type .569 .480 

Resolution x Recognition .027 .018 

Resolution x Exposure .717 .531 

Photo type x Recognition < .001 < .001 

Photo type x Exposure < .001 < .001 

Recognition x Exposure < .001 < .001 

Resolution x Photo type x Recognition .055 .046 

Resolution x Photo type x Exposure .820 .934 

Resolution x Recognition x Exposure .458 .535 

Photo type x Recognition x Exposure < .001 < .001 

Resolution x Photo type x Recognition x Exposure .051 .131 

Note. Significance was compared using the Bonferroni-corrected α = .01used for the presented analyses. 

At this significance level, there were no p-values that led to differing decisions regarding significance. 

GEE = Generalized Estimating Equation. ANOVA = mixed model Analysis of Variance. 
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Appendix B 

Accuracy Rates by Exposure and Recognition Size 

Table B.01. Accuracy Rates by Exposure and Recognition Size, for Each Photo Type and Resolution 

 Recognition size 

Exposure size 1/4 1/2 Standard 2x 4x 

  
Old photos 

Low resolution 
     

 
1/4 .45 (.05) .33 (.05) .29 (.05) .22 (.04) .20 (.05) 

 
1/2 .50 (.05) .53 (.05) .42 (.05) .36 (.05) .24 (.05) 

 
Standard .45 (.05) .45 (.05) .65 (.05) .49 (.05) .44 (.05) 

 
2x .41 (.05) .49 (.05) .57 (.05) .76 (.04) .65 (.05) 

 
4x .48 (.05) .51 (.05) .69 (.04) .71 (.04) .85 (.04) 

High resolution 
     

 
1/4 .59 (.05) .44 (.05) .30 (.05) .30 (.04) .37 (.05) 

 
1/2 .59 (.05) .62 (.05) .51 (.05) .40 (.05) .43 (.05) 

 
Standard .72 (.05) .70 (.05) .65 (.05) .59 (.05) .53 (.05) 

 
2x .52 (.05) .76 (.05) .67 (.05) .69 (.04) .72 (.05) 

 
4x .64 (.05) .69 (.05) .69 (.04) .74 (.04) .87 (.04) 

  
New photos 

Low resolution 
     

 
1/4 .52 (.05) .74 (.05) .74 (.04) .68 (.04) .78 (.04) 

 
1/2 .49 (.05) .53 (.05) .74 (.04) .70 (.05) .76 (.04) 

 
Standard .55 (.05) .58 (.05) .66 (.04) .74 (.04) .69 (.04) 

 
2x .52 (.05) .60 (.05) .74 (.04) .67 (.04) .76 (.04) 

 
4x .57 (.05) .63 (.04) .68 (.04) .81 (.04) .74 (.04) 
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Accuracy Rates by Exposure and Recognition Size, for Each Photo Type and Resolution (Cont’d) 

High resolution 
     

 
1/4 .64 (.05) .69 (.05) .82 (.04) .80 (.04) .80 (.04) 

 
1/2 .58 (.05) .73 (.05) .80 (.04) .81 (.05) .78 (.04) 

 
Standard .53 (.05) .75 (.05) .81 (.04) .81 (.04) .77 (.04) 

 
2x .56 (.05) .72 (.05) .75 (.05) .78 (.04) .85 (.04) 

 
4x .56 (.05) .74 (.04) .82 (.04) .86 (.04) .77 (.04) 

Note. Values presented are estimated marginal means; standard errors are presented in parentheses. 

Bolded values are conditions where image size was the same between exposure and recognition. “Old” 

photos are those that were seen during exposure; “new” photos are those that were seen only at 

recognition, but yoked to old photos. The smallest image size is 1/4, the largest is 4x. 
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Appendix C 

ANOVA Statistical Table (Chapter 2) 

Table C.01. Face Recognition Accuracy, Mixed Model ANOVA 

 

df F ηp
2
 p 

Resolution 1 (99) 55.88 .36 < .001* 

Image Type 1 (99) 88.01 .47 < .001* 

Recognition Size 4 (396) 22.11 .18 < .001* 

Exposure Size 4 (396) 44.26 .31 < .001* 

Resolution x Image Type 1 (99) 0.50 .005 .48 

Resolution x Recognition Size 4 (396) 3.03 .03 .02 

Resolution x Exposure Size 4 (396) 0.79 .008 .53 

Image Type x Recognition Size 3.19 (315.53)
 a
 17.06 .15 < .001* 

Image Type x Exposure Size 4 (396) 43.56 .31 < .001* 

Recognition Size x Exposure Size 13.16 (1303.06)
 a
 7.29 .07 < .001* 

Resolution x Image Type x 

Recognition Size 
3.19 (315.53)

 a
 2.64 .03 .05 

Resolution x Image Type x 

Exposure Size 
4 (396) 0.21 .002 .93 

Resolution x Recognition Size x 

Exposure Size 
13.16 (1303.06)

 a
 0.92 .009 .54 

Image Type x Recognition Size x 

Exposure Size 
16 (1584) 5.90 .06 < .001* 

Resolution x Image Type x 

Recognition Size x Exposure Size 
16 (1584) 1.40 .01 .13 

Note. Error is provided in parentheses.  

* Denotes significance at Bonferroni-corrected α = .01. 
a
 Greenhouse-Geisser corrections were applied for these analyses. 
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Appendix D 

Sample Lineups 

Image size maximized for page width. 

 

Figure D.01. Lineup: 6-person, 3 cue. 

 

 

 

Figure D.02. Lineup: 12-person, 2 cue. 
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 Figure D.03. Lineup: 24-person, 1 cue. 
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Appendix E 

GEE and Generalized Linear Model (GLM) Analyses and Comparison Tables (Chapter 3) 

Choosing Rates 

For this analysis, the presence variable was nested within participant and lineup size and number of cues 

were between-subjects variables. The full factorial model was included in the analysis. As with the 

Chapter 2 analyses, the choosing rates were treated as a multinomial outcome variable and I selected the 

robust estimator, exchangeable working correlation matrix, and cumulative logit link function. See Tables 

E.01 and E.04 for the relevant comparison tables.  

Identifications 

 For the correct (i.e., guilty suspect) and false (i.e., innocent suspect) identification analyses, the 

GLM analysis was used as the two levels of the within-subjects variable were examined separately. In 

both sets of analyses, lineup size and number of cues were included as between-subjects predictors and 

the full factorial model was selected. The correct identification, incorrect worst case (single cue), and 

incorrect worst case (multiple cues) identification rates were each treated as multinomial outcome 

variables. The robust estimator and cumulative logit link function were selected as options. Additional 

options used in these analyses include the Pearson chi-square scale parameter and a Type III analysis (as 

the order of the predictors was not important, Heck et al., 2012). See Tables E.02 and E.05 for the correct 

identification significance comparisons and Tables E.03 and E.06 for the false identification significance 

comparisons. 

 As innocent suspect identifications were infrequent when the innocent suspect was designated as 

the target replacement, most GLM analyses using this method could not converge. However, the 

maximum number of innocent suspect identifications that occurred with this calculation, for any 

participant, was one. As a result, this particular dependent variable was treated as functionally binary and 

a binomial logistic regression was conducted, rather than the GLM. The p values for the target 

replacement analyses in Tables E.03 and E.06 are from the binomial regression.  
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Study 3a: Photo Stimuli 

Table E.01. Effect Significance by Analysis (Choosing Rate) 

 Data set 

Effect Full NT NR NTNR 

 GEE 
 

 Presence < .001 < .001 < .001 < .001 

 Size .26 .15 .06 .31 

 Cues .80 .88 .92 .45 

 Presence x Size < .001 .03 .008 < .001 

 Presence x Cues .35 .30 .32 .28 

 Size x Cues .94 .43 .64 .68 

 Presence x Size x Cues .16 .15 .27 .30 

ANOVA 
 

 Presence < .001 < .001 < .001 < .001 

 Size .66 .78 .71 .74 

 Cues .54 .72 .53 .70 

 Presence x Size .01 .02 .02 .006 

 Presence x Cues .26 .16 .31 .18 

 Size x Cues .54 .53 .63 .50 

 Presence x Size x Cues .11 .30 .20 .20 

Note. Significance was compared using the Bonferroni-corrected α = .017 for the presented analyses. At 

this significance level, there was one effect that led to differing significance between the GEE and 

ANOVA: the Presence x Size interaction for the NR data set. GEE = Generalized Estimating Equation. 

ANOVA = mixed model Analysis of Variance. Full = full data set. NT = excluding the target with the 

stimulus issue (i.e., ‘no target’). NR = excluding lineups for which filler recognition was indicated (i.e., 

‘no recognition’). NTNR = excluding both the aforementioned target and lineups with recognized fillers 

(i.e., ‘no target, no recognition’). Size = lineup size. Cues = number of cues. 
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Table E.02. Effect Significance by Analysis (Correct Identification Rate) 

 Data set 

Effect Full NT NR NTNR 

 GLM 
 

 Size < .001 < .001 < .001 < .001 

 Cues .33 .11 .30 .10 

 Size x Cues .79 .87 .68 .78 

ANOVA 
 

 Size < .001 < .001 < .001 < .001 

 Cues .51 .24 .35 .16 

 Size x Cues .48 .61 .32 .47 

Note. Significance was compared using the Bonferroni-corrected α = .017 for the presented analyses. No 

effects had differing significance between the GEE and ANOVA. GLM = Generalized Linear Model. 

ANOVA = factorial Analysis of Variance. Full = full data set. NT = excluding the target with the stimulus 

issue (i.e., ‘no target’). NR = excluding lineups for which filler recognition was indicated (i.e., ‘no 

recognition’). NTNR = excluding both the aforementioned target and lineups with recognized fillers (i.e., 

‘no target, no recognition’). Size = lineup size. Cues = number of cues. 
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Table E.03. Effect Significance by Analysis (False Identification Rates) 

 

Data set 

Effect Full NT NR NTNR 

  GLM 

Target replacement
a
     

 

Size .76 .99 .76 .99 

 

Cues .86 1.00 .86 1.00 

 

Size x Cues .89 1.00 .89 1.00 

Worse case (single cue)     

 Size .15 .10 .05 < .001 

 Cues < .001 < .001 < .001 < .001 

 Size x Cues .04 .07 .04 < .001 

Worse case (multiple cues)     

 Size .28 .27 .26 .20 

 Cues .71 .20 .85 .37 

 Size x Cues .35 .64 .51 .57 

 

ANOVA 

Target replacement     

 

Size .24 .28 .29 .37 

 

Cues .38 .29 .36 .26 

 

Size x Cues .85 .99 .89 1.00 

Worse case (single cue)     

 Size .19 .25 .15 .15 

 Cues < .001 < .001 < .001 < .001 

 Size x Cues .02 .08 .03 .08 
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Effect Significance by Analysis (False Identification Rates; Cont’d) 

Worse case (multiple cues)     

 Size .20 .22 .20 .18 

 Cues .83 .25 .93 .41 

 Size x Cues .40 .60 .53 .58 

Note. Significance was compared using the Bonferroni-corrected α = .017 for the presented analyses. The 

only differing significance between the GEE and ANOVA occurred with the worst case (single cue) 

innocent suspect designation, with the data set that excluded both the problematic target and instances of 

filler recognition. GLM = Generalized Linear Model. ANOVA = factorial Analysis of Variance. Full = 

full data set. NT = excluding the target with the stimulus issue (i.e., ‘no target’). NR = excluding lineups 

for which filler recognition was indicated (i.e., ‘no recognition’). NTNR = excluding both the 

aforementioned target and lineups with recognized fillers (i.e., ‘no target, no recognition’). Size = lineup 

size. Cues = number of cues. 
a
 The p values reported for this innocent suspect designation reflect a binomial logistic regression, not the 

GLM. 
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Study 3b: Video Stimuli 

Table E.04. Effect Significance by Analysis (Choosing Rate) 

 Data set 

Effect Full NR 

GEE 
 

 Presence < .001 < .001 

 Size .60 .58 

 Cues .08 .15 

 Presence x Size .03 .03 

 Presence x Cues .49 .55 

 Size x Cues .09 .09 

 Presence x Size x Cues .45 .52 

ANOVA 
 

 Presence < .001 < .001 

 Size .69 .58 

 Cues .13 .19 

 Presence x Size .02 .04 

 Presence x Cues .24 .30 

 Size x Cues .13 .12 

 Presence x Size x Cues .33 .44 

Note. Significance was compared using the Bonferroni-corrected α = .017 for the presented analyses. No 

effects had differing significance between the GEE and ANOVA. GEE = Generalized Estimating 

Equation. ANOVA = mixed model Analysis of Variance. Full = full data set. NR = excluding lineups for 

which filler recognition was indicated (i.e., ‘no recognition’). Size = lineup size. Cues = number of cues. 
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Table E.05. Effect Significance by Analysis (Correct Identification Rate) 

 Data set 

Effect Full NR 

 GLM 
 

 Size .001  .003 

 Cues .007 .02 

 Size x Cues .60 .62 

ANOVA 
 

 Size  .001  .003 

 Cues .007 .03 

 Size x Cues .63 .67 

Note. Significance was compared using the Bonferroni-corrected α = .017 for the presented analyses. No 

effects had differing decisions regarding significance. GLM = Generalized Linear Model. ANOVA = 

factorial Analysis of Variance. Full = full data set. NR = excluding lineups for which filler recognition 

was indicated (i.e., ‘no recognition’). Size = lineup size. Cues = number of cues. 
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Table E.06. Effect Significance by Analysis (False Identification Rates) 

 

Data set 

Effect Full NR 

  GLM 

Target replacement
a
   

 

Size .66 .66 

 

Cues .90 .90 

 

Size x Cues 1.00 1.00 

Worse case (single cue)   

 Size .07 .08 

 Cues .008 .007 

 Size x Cues .38 .38 

Worse case (multiple cues)   

 Size .14 .18 

 Cues .27 .19 

 Size x Cues .33 .29 

 

ANOVA 

Target replacement   

 

Size .03 .017 

 

Cues .61 .86 

 

Size x Cues .95 .99 

Worse case (single cue)   

 Size .12 .17 

 Cues .016  .01 

 Size x Cues .45 .48 
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Effect Significance by Analysis (False Identification Rates, Study 3b; Cont’d) 

Worse case (multiple cues)   

 Size .09 .10 

 Cues .30 .20 

 Size x Cues .40 .31 

Note. Significance was compared using the Bonferroni-corrected α = .017 for the presented analyses. The 

only differing decision regarding significance occurred with the target replacement innocent suspect 

designation, with the data set that excluded instances of filler recognition. GLM = Generalized Linear 

Model. ANOVA = factorial Analysis of Variance. Full = full data set. NR = excluding lineups for which 

filler recognition was indicated (i.e., ‘no recognition’). Size = lineup size. Cues = number of cues. 
a
 The p values reported for this innocent suspect designation reflect a binomial logistic regression, not the 

GLM. 
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Appendix F 

ANOVA Statistical Tables (Chapter 3) 

Study 3a: Photo Stimuli 

Table F.01. Overall Choosing Rates 

Effect df F ηp
2
 p 

Presence 1 372.07 .71 < .001* 

Size 2 0.41 .005 .66 

Cues 2 0.61 .008 .54 

Presence x Size 2 4.58 .06 .01* 

Presence x Cues 2 1.36 .02 .26 

Size x Cues 4 0.78 .02 .54 

Presence x Size x Cues 4 1.89 .05 .11 

Error 154 
   

* Denotes significance at Bonferroni-corrected α = .017 
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Table F.02. Target-Absent False Identification Rates 

Effect df F ηp2 p 

Target Replacement  

 Size 2 1.42 .02 .24 

 Cues 2 0.98 .01 .38 

 Size x Cues 4 0.34 .009 .85 

 Error 154 
   

Worst case (single cue)  

 Size 2 1.69 .02 .19 

 Cues 2 17.52 .18 < .001* 

 Size x Cues 4 2.93 .07 .02 

 Error 154    

Worst case (multiple cues)  

 Size 2 1.62 .02 .20 

 Cues 2 0.19 .002 .83 

 Size x Cues 4 1.02 .03 .40 

 Error 154    

* Denotes significance at Bonferroni-corrected α = .017 
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Table F.03. Confidence Ratings in Suspect Identifications and Rejections 

Effect df F ηp
2
 p 

Identifications     

 Presence 1 300.19 .71 < .001* 

 Size 2 1.13 .02 .33 

 Cues 2 0.61 .01 .54 

 Presence x Size 2 1.43 .02 .24 

 Presence x Cues 2 1.17 .02 .31 

 Size x Cues 4 0.93 .03 .45 

 Presence x Size x Cues 4 1.16 .04 .33 

 Error 120 
   

Rejections     

 Presence 1 0.69 .01 .41 

 Size 2 3.13 .11 .05 

 Cues 2 0.49 .02 .61 

 Presence x Size 2 1.09 .04 .35 

 Presence x Cues 2 0.30 .01 .74 

 Size x Cues -- -- -- -- 

 Presence x Size x Cues -- -- -- -- 

 Error 49 
   

Note. Results are not reported for interactions involving both lineup size and number of cues for 

rejections, as the particularly small cell sizes render these results unreliable. 

* Denotes significance at Bonferroni-corrected α = .025  
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Study 3b: Video Stimuli 

Table F.04. Overall Choosing Rates 

Effect df F ηp
2
 p 

Presence 1 138.11 .44 < .001* 

Size 2 .38 .004 .69 

Cues 2 2.08 .02 .13 

Presence x Size 2 3.77 .04 .02 

Presence x Cues 2 1.45 .02 .24 

Size x Cues 4 1.82 .04 .13 

Presence x Size x Cues 4 1.16 .03 .33 

Error 172 
   

* Denotes significance at Bonferroni-corrected α = .017 
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Table F.05. Target-Absent False Identification Rates 

Effect df F ηp2 p 

Target Replacement  

 Size 2 3.65 .04 .03 

 Cues 2 0.50 .006 .61 

 Size x Cues 4 0.18 .004 .95 

 Error 172 
   

Worst case (single cue)  

 Size 2 2.14 .02 .12 

 Cues 2 4.22 .05 .016* 

 Size x Cues 4 0.92 .02 .45 

 Error 172    

Worst case (multiple cues)  

 Size 2 2.40 .03 .09 

 Cues 2 1.22 .01 .30 

 Size x Cues 4 1.02 .02 .40 

 Error 172    

* Denotes significance at Bonferroni-corrected α = .017 
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Table F.06. Confidence Ratings in Suspect Identifications and Rejections 

Effect df F ηp
2
 p 

Identifications     

 Presence 1 151.42 .58 < .001* 

 Size 2 2.38 .04 .10 

 Cues 2 0.15 .003 .86 

 Presence x Size 2 1.05 .02 .36 

 Presence x Cues 2 0.22 .004 .81 

 Size x Cues -- -- -- -- 

 Presence x Size x Cues -- -- -- -- 

 Error 108 
   

Note. Results are not reported for the interactions involving lineup size and number of cues, as the 

particularly small cell sizes render this result unreliable. Statistics are not presented for rejections as the 

only inferential test here was a paired-samples t-test. 

* Denotes significance at Bonferroni-corrected α = .025  

  



193 

 

Appendix G 

GLM Analyses and Comparison Tables (Chapter 4) 

For the analysis examining the proportion of lineup members selected (i.e., identified), a GLM was 

chosen as all three factors (presence, lineup size, and number of cues) were between-subjects. The full 

factorial model was examined. The proportion outcome variable was treated as a multinomial variable 

and, as a result, I selected the cumulative logit link function. Additional options used in this analysis 

included the robust estimator, the Pearson chi-square scale parameter, and a Type III analysis. See Table 

G.1 for the relevant comparison table. 
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Table G.01. Effect Significance by Analysis (Proportion of Lineup Members Selected) 

 Recognition type 

Effect Full Target Filler Any 

  GLM 

Presence .12 .22 .30 .46 

Size < .001 < .001 < .001 < .001 

Cues .26 .28 .11 .11 

Presence x Size .25 .18 .29 .22 

Presence x Cues .04 .02 .02 .02 

Size x Cues .35 .34 .23 .22 

Presence x Size x Cues .55 .61 .36 .42 

 

ANOVA 

Presence .37 .62 .67 .96 

Size < .001 < .001 < .001 < .001 

Cues .67 .96 .41 .59 

Presence x Size .22 .11 .30 .16 

Presence x Cues .50 .19 .51 .19 

Size x Cues .58 .50 .41 .31 

Presence x Size x Cues .26 .24 .21 .18 

Note. Significance was compared using the Bonferroni-corrected α = .0125 for the presented analyses. At 

this significance level, there was no effect that led to differing significance between the GLM and 

ANOVA. GLM = Generalized Linear Modeling. ANOVA = univariate Analysis of Variance. Full = full 

data set. Target = excluding lineups for which target recognition was indicated. Filler = excluding lineups 

for which filler recognition was indicated. Any = excluding lineups where either target or filler 

recognition was indicated. Size = lineup size. Cues = number of cues. 
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Appendix H 

ANOVA Statistical Tables (Chapter 4) 

Table H.01. Proportion of Lineup Members Identified From Lineups 

 

df F ηp
2
 p 

Presence 1 0.80 .003 .37 

Size 1 41.24 .14 < .001* 

Cues 1 0.19 .001 .67 

Presence x Size 1 1.53 .006 .22 

Presence x Cues 1 0.45 .002 .50 

Size x Cues 1 0.30 .001 .58 

Presence x Size x Cues 1 1.26 .005 .26 

Error 264 
   

* Denotes significance at Bonferroni-corrected α = .017 

 

 

Table H.02. Confidence in Suspect Rejections by Target Presence, Lineup Size, and Number of Cues 

 

df F ηp
2
 p 

Presence 1 0.69 .006 .41 

Size 1 0.81 .007 .37 

Cues 1 0.01 < .001 .92 

Presence x Size 1 0.05 < .001 .82 

Presence x Cues 1 0.09 .001 .77 

Size x Cues 1 0.18 .002 .67 

Presence x Size x Cues -- -- -- -- 

Error 114 
   

Note. Results are not reported for the interactions involving lineup size and number of cues, as the 

particularly small cell sizes render this result unreliable. 

* Denotes significance at Bonferroni-corrected α = .017 
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