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Abstract
The Author Recognition Task (ART) developed by Stanovich and West in 1989 is a common measure of print exposure used in language research. The task has high construct validity as it correlates strongly with reading comprehension, vocabulary, observations of natural reading behavior, reading rate, and other reading related skills (Acheson, Wells, & MacDonald, 2008; Martin-Chang & Gould, 2008; Moore & Gordon, 2014; West, Stanovich, & Mitchell 1993; Payne, Goa, Noh, Anderson, & Stine-Morrow, 2012). We investigate if presentation matters in the ART; specifically, we ask if presenting the names one at a time (Serial-View) would 1) produce higher scores than presenting the names in a columned list (List-View), and 2) be a more valid measure of print exposure than List-View. A 2x2 within-subjects design was of presentation (Serial-View vs List-View) and stimulus set (Set 1 vs Set 2 of authors and foils) was employed. This experimented was completed by UNC students in a laboratory setting and by participants online via Amazon Mechanical Turk. 
The experiment was repeated with new stimulus sets for Experiment 2.
	Results suggested that while Serial-View does produce higher scores, the effect is only present under certain stimulus set and order conditions. There is evidence that both Serial-View and List-View have construct validity. MTurk participants scored higher on ART and vocabulary measures than UNC students, likely due to age and thus higher exposure to print. Serial-View was the more valid presentation mode for Experiment 1, MTurk and Experiment 2, UNC; List-View was more valid for Experiment 1, UNC and Experiment 2, MTurk. These inconsistent findings suggest that both modes are valid, though the scores themselves vary. 


The Author Recognition Task: Does presentation matter?
Reading uses and affects a variety of cognitive processes, such as semantic relationships, reasoning and logic skills, categorization, and general knowledge (Acheson, Wells, & MacDonald, 2008). Exposure to printed material (reading) affects competence in reading related skills, in particular reading comprehension, vocabulary, orthographic skills, and lexical decision tasks. Greater print exposure suggests more time spent reading and thus more time developing and practicing these skills (Acheson et al, 2008). The widespread effects of print exposure on linguistic skills is relevant to language research, for instance, in studies of comprehension of syntactic structures which are more prevalent in written works than speech (Akinnaso 1982). For example, an individual with a lot of experience reading would likely encounter complex semantic or syntactic structures with frequency and thus may interpret such structures faster, more accurately, or otherwise differently from an individual without much exposure to printed works. To measure reading experience – print exposure – the Author Recognition Task (ART), developed in 1989 by Stanovich and West, may be used.
The ART is a simple task: participants are given a selection of names in a columned list, some of which are author names and some of which are not, and asked to mark the authors they know to be real. To dissuade guessing, participants are warned that their score will be penalized for incorrect answers. The test-like nature of the task is more objective than self-report measures such as reading recalls or diaries, which may be influenced by the social desirability bias (Stanovich & West, 1989; West, Stanovich, & Mitchell, 1993). Participants may view reading as a high-status activity and thus exaggerate their time spent reading. By testing the participants by asking about authors recognition rather than time spent reading, participants are not directly confronted with the purpose of the measure (Acheson et al, 2008). Additionally, penalization for incorrect answers reduces the desire to guess because it is not advantageous to the subject (Stanovich, Cunningham, & West, 1998). The measure is fast, generally taking only a few minutes to complete, and the scoring is objective: the number of names falsely identified as authors is subtracted from the number of correctly identified authors. The task intends to measure reading for leisure, and as such it includes a mix of popular authors; for this reason, updates to the task are required to reflect changes in popular culture (Moore & Gordon, 2014). 
The ART measures print exposure indirectly by assuming that knowledge of an author is associated with reading a work by the author, though cultural knowledge could provide exposure to an author as well (Martin-Chang & Gould, 2008). Exposure to the author via one’s surroundings – such as recognizing an author because a sibling has read a work and discusses it, seeing an author’s work in a library or book store, or learning of the author through written media forms – would also suggest more experience in reading because the participant exists in a literate environment. Although there is some knowledge that stems from non-print and non-print related exposure, the majority is related to reading and reading behaviors (Stanovich, Cunningham, & West, 1998).
The task is a valid measure not only because the knowledge required for the task is generally gained by reading, but also because it is positively correlated with performance on reading skills. Reading related skills are developed almost exclusively by reading, suggesting that the high correlations of ART performance and reading related skills are due to print exposure. In a study assessing the validity of the task, Acheson and colleagues found a moderate correlation between ART scores and reading speed, reading comprehension, ACT scores for reading and English, and reports of time spent reading fiction and non-fiction (Acheson et al, 2008). Other studies have also found strong correlations of vocabulary and reading comprehension measures with ART performance (Martin-Chang & Gould, 2008; Moore & Gordon, 2014; West et al, 1993; Payne, Goa, Noh, Anderson, & Stine-Morrow, 2012). The findings of the aforementioned studies suggest reliable and adequate construct validity of the ART – that is to say, the task measures the variable (print exposure) that it is intended to measure. Another study found that individuals who were observed reading in a public airport (readers) scored higher on vocabulary measures and the ART than individuals who were not reading (non-readers) (West et al, 1993). The authors claim that the scores on the ART can be used to predict behavior in a natural setting – the higher the ART, the more likely the individual was to be reading at the airport, suggesting high construct validity of the measure. 
High construct validity is vital to research. Equally as important as testing the appropriate construct is measuring only the construct: if a measure is confounded by other variables it can weaken or nullify the findings. For example, test effort may also play a role in determining ART scores, particularly in unmotivated populations. Much psychological research utilizes a convenient population from which to sample: university students. Participation in research studies for course credit is a common requirement in the general or introductory psychology class. At the University of North Carolina, students must choose between participating in about 6 hours of these studies or reading research articles and answering questions about the articles. Unfortunately, this recruitment strategy doesn’t inherently make for subjects eager to participate in research. College students are less likely to make an effort in tests which they do not deem “useful” or otherwise important to them, and their achievement in unimportant tests suffers (Cole, Bergin, & Whittaker, 2008). There is nothing but course credit to gain by participating in the study and so it seems likely that participation is not as effortful as it could be. However, the researcher as an authority figure within the study room may combat this lack of effort to an extent: students may be more motivated to perform well if they believe they are being watched carefully. 
The ART is, in part, a visual search task. To adequately perform, participants must be able to discriminate authors from foils. The task is presented as a list of names spanning three columns on a single page, making the visual field cluttered. The close packing of the items may prevent participants from finding and then attending to an author name they recognize, as research has demonstrated that it is difficult to find a target in a cluttered visual field (Yeh, Merlo, Wickens, & Brandenburg, 2003). Effortful participation may overcome this clutter, however not all participants may be willing to engage and attend to the task in such a way. 
There are two main methods that participants can utilize to discriminate targets in a visual difference-finding task: wholistic and sequential (Dickman & Meyer, 1988). These two approaches could be used on the ART, as it too requires participants to visually search for salient items. The faster, less effortful approach is the wholistic approach; the participant skims the entire block of names, waiting for salient names to spark recognition. With this strategy, not every item receives full consideration, attention, or engagement. The sequential approach takes longer and requires more attention to details: names are read and considered individually, likely working through the block in a pragmatic manner. In this latter approach, items are actively rejected instead of passively skipped over, requiring more effort from the participant.
A lack of effort on behalf of participants, a cluttered visual field, and a wholistic approach could all potentially reduce performance the ART, suggesting that the task may not be exclusively measuring author recognition or print exposure: the task may also indirectly measure attention, effort, and test strategy. The ideal subject is engaged and active in his or her participation; this subject would hopefully choose the sequential approach. Conversely, a disengaged, bored, or unmotivated subject may choose the wholistic approach. Because the sequential approach is inherently more effortful and more accurate, it is the ideal approach to the task. In order to promote this approach, we suggest presenting the ART in a serialized manner (Serial-View) rather than a list of names (List-View). Presenting names one at a time would force participants to take the same approach, eliminating strategy as a mediator of the final score. This presentation also forces subjects to engage with the material and actively reject authors; this prevents participants from selecting fewer names than they recognize for the sole purpose of finishing the task quickly. 
The ART has been presented in Serial-View in previous research (James, Fraundorf, Lee, & Watson, 2016) although the majority of research has utilized List-View because of the original design. We ask does presentation affect ART scores? We predict that presentation does impact scores; specifically, we predict that Serial-View will produce higher ART scores than List-View.
We then ask which presentation mode is more valid? The validity of List-View has been established by strong correlations with reading related skills, as previously discussed (Acheson et al, 2008; West et al, 1993; Martin-Chang & Gould, 2008). In this study, a vocabulary measure will serve to validate the two presentations of the task because it is a reading-related skill which can be tested easily and objectively and has strongly correlated with List-View in previous studies (Payne, Goa, Noh, Anderson, & Stine-Morrow, 2012; Acheson et al, 2008; Moore & Gordon, 2014; Stanovich & West, 1989; West et al, 1993; Stanovich et al, 1998). Vocabulary has excellent construct validity for reading skills because printed material often uses words which are less frequent in speech, suggesting that participants would have learned the word from reading; additionally, adults are more likely to encounter novel words when reading than from other sources of langauge, thus expanding their vocabularies (West et al, 1993). One study has already demonstrated the validity of Serial-View with a moderately strong correlation with a vocabulary measure (James et al, 2016). We expect to reproduce the validity of Serial-View and compare the validity of the two presentation modes to determine which of the two is more valid. 
We believe that presentation may inadvertently be testing motivation, attentiveness, or effort; we can test this reasoning by using a population which may be differently motivated: Amazon Mechnical Turk (MTurk) workers. We expect this population would differ from the typical university subject pool participant for a clear and singular reason: money. MTurk workers perform human intelligence tasks (HITs) for payment via the MTurk platform; they receive compensation only if the task is completed as instructed. Poorly performing on HITs also reduces their ability to access higher-paying HITS. For these reasons, MTurkers may be more motivated and provide more effortful answers than university students. However, compensation does not guarantee ideal, effortful participation. MTurk workers are not observed, in the traditional sense, as subject pool participants would be. Simply performing in front of another human being may increase effort in order to appear socially desirable. Without such pressure on MTurk workers, they may simply skim through a study and perform the minimum participation necessary to receive compensation. This has been a fear of researchers, who have instituted more restrictive requirements and survey designs in order to prevent skimmers from contaminating the study sample.
A recent study found that MTurkers may be more attentive to instructions than traditional college student populations (Hauser & Schwarz, 2016). Participants who are more attentive to instructions may also be more attentive to the task itself. The attentiveness of MTurk subjects may be a result of a symbiotic relationship between researchers and MTurkers: to get better data, researchers institute checks; to get paid, MTurkers actively seek these checks and ensure they answer them correctly. As such, MTurk subjects may be more likely to choose a sequential approach as they seek out attention checks. However, simply being more attentive to instructions and task may not make a difference in regards to outcome; in other studies, data from campus samples and MTurk were not significantly different, aside from MTurkers being demographically diverse (Buhrmester, Kwang, & Gosling, 2011; Casler, Bickel, & Hackett, 2016). 
We ask “how do UNC and MTurk compare?” If there is no effect of presentation for MTurkers but there is for UNC, we may conclude that the motivation of monetary compensation produces more effort, motivation, or attentiveness than course credit. However, if the reverse were true it might suggest that MTurk workers are not more attentive to tasks as a whole, but only to items which they can readily identify as attention checks. Alternatively, effort and attention may not be the only mediators at play. To find an effect of presentation (or lack thereof) within both populations would reproduce the findings of Burhmester and colleagues (2011) and Casler et al (2016) which suggest that MTurk does not vary significantly from subject pool populations. 
The present study seeks to determine if presentation affects the Author Recognition Task. If there is no effect of presentation, the study serves to reproduce the validity findings of previous work (Payne, Goa, Noh, Anderson, & Stine-Morrow, 2012; Acheson et al, 2008; Moore & Gordon, 2014; Stanovich & West, 1989; West et al, 1993; Stanovich et al, 1998; James et al, 2016). If there is an effect of presentation and one mode of presentation is consistently more valid than the other, it will inform future research and allow researchers to utilize the more valid mode in their work.

	Experiment 1 Methods
Participants
This study utilized two distinct populations and the participation methods were adjusted to each. All participants were eligible if they were native English speakers (learned English before age 5). Seventy subjects were recruited online through Amazon Mechanical Turk (MTurk) and participated completely online, while another 71 subjects were recruited from University of North Carolina at Chapel Hill’s online participant pool and completed the study in person. 
The MTurk participants ranged from 21 to 65 years in age, with 30 subjects identifying as female and 40 as male. MTurk participants were required to have a minimum of 95% positive completion of tasks on Amazon Mechanical Turk in order to take the study and must be located in the United States. All participants who completed the survey and redeemed the survey completion code on MTurk were compensated with $1.50.
 The UNC subjects received course credit for participating; ages ranged from 18 to 21 years old, with 45 females and 26 males.
Materials
	The study utilizes a within-subjects design. A 2x2 design of presentation (List-View vs Serial-View) and stimulus set (Set 1 vs Set 2) creates four conditions. The stimulus sets were created by distributing the authors and foils  in different methods. First, we eliminated 13 authors which were rarely or never selected from the 65 authors from the Moore and Gordon (2014) ART. We manually distributed the remaining 52 authors into two sets based the difficulty parameter determined by Moore and Gordon (2014) and removed an additional two authors (Nora Ephron and Jane Smiley) because there were no items with similar difficulty. The final sets each set averaged 1.41 on this parameter. The 65 foil names were alphabetized and assigned alternatingly to each set, with one excluded to create an even number; due to researcher error, an author was included in this list and upon finding the error, the author-acting-as-foil was removed from Set 1 and a foil from Set 2 was also removed to keep the lists equal in number. The final sets each contained 56 names: 25 authors and 31 foils. The distribution of author names is found in Table 16 in the Appendix.
The questionnaire was hosted by Qualtrics and consisted of four parts, in the order described below.
1) Shipley Institute of Living Scale: Vocabulary. In this task, participants selected the synonym to 40 words from 5 options. Questions increased in difficulty, with the more difficult questions often asking for less commonly used definitions of words. An easy pairing was “Permit – Allow,” and a difficult pairing was “Mollify – Mitigate.” For Mechanical Turk participants, three attention checks consisting of “Center – Middle,” “Strange – Weird,” and “Under – Below” were added as questions 12, 28, and 41, respectively. 
2) Barratt’s Impulsiveness Scale. Participants completed a 30-question survey that asked them to rate on a 4-pt Likert scale their agreement with statements about their behaviors. Mechanical Turk subjects had to correctly select “often” on one statement that read “please select ‘often’ on this question.” The results of this section are not reported or discussed in this paper as the effect is not found is the general analysis.
3) Author Recognition Task.  Participants completed two question blocks of the ART. One block was presented in List-View (presented in 3 columns with the ability to “check” a box) the other in Serial-View (presented one per page with the ability to answer “yes” or “no”). Each stimulus set – Set 1 or Set 2 – was presented in both modes and the order was balanced across the participants. After completing both halves of the ART, participants were shown all authors which they selected as “real” and asked to rate their familiarity as “1 – has only heard of this author,” “2 – has begun reading this author,” or “3 – has completed 1+ works by this author” (Martin-Gould & Chang, 2008). The familiarity data will not be reported or discussed in this paper. 
4) Demographics. Participants answered questions related to gender, age, language disorders, attention disorders, and socioeconomic status. 
Procedure
UNC. Participants were led to a small room and seated at a desktop computer. After completing a written consent form, the supervising researcher instructed the participant to complete the questionnaire on the computer. Participants were allowed to complete the questionnaire at their own pace, with all completing the survey within the 30 minute time period.
MTurk. Subjects were given access to the survey online through Amazon Mechanical Turk. After consenting via the first page of the survey, subjects completed the questionnaire similarly to lab participants. In order to ensure attentive, on-task participants, failing an attention check would kick a potential participant from the survey, making them ineligible to continue. Those who completed the survey and redeemed the survey completion code on MTurk were barred from taking it again and compensated.
Experiment 1 Results
Analysis was conducted using SAS proc mixed to create a mixed effects model. Only participants who completed both ART tasks with fewer than two-thirds as many false-alarms as hits in both presentations were included in the analysis; a performance with a high level of false-alarms suggests inattentive behavior or disregard for instructions and is not supported by previous research, wherein the average number of incorrect responses is less than 1 (West, Stanovich, & Mitchell, 1993; Moore & Gordon, 2014). Based on these parameters, 29 participants were excluded from analysis: 15 from UNC and 14 from MTurk. An additional 2 participants were removed from the data set from the UNC population; 1 for incorrectly following directions during the study and 1 for technological issues during the study. Timing was used to exclude 6 MTurk participants from the data set; participants who spent excessively long on a section (for example, 25 minutes answering the vocabulary section) were deemed unreliable, as it cannot be determined that these participants were on-task or not using external resources.
UNC Results
	Serial-View (M = 7.16) averaged higher scores than List-View (M = 6.48) and this difference was marginally supported (Table 1). This was determined by modeling the dependent variable, ART score, in the mixed-effects model; the independent variable of presentation (List vs Serial) was added as a predictor within the model, as were two control variables: stimulus set (Set 1 vs Set 2) and order of presentations within the ART section of the survey (Half 1 vs Half 2). The mixed-effects model determines which of the given predictors is significant when in the presence of each other; it illustrated a marginal effect of presentation and demonstrated no effects or interactions with control variables. 
Both Serial-View and List-View scores were strongly correlated with vocabulary scores (Table 2) and these correlations are illustrated in Figure 1.  A mixed-effects model was again used; the dependent variable of vocabulary score was predicted by List-View and Serial-View scores, as well as control variables of set and order. When in the presence of other predictors, only List-View is significant was the significant predictor within the model (Table 3). 
MTurk Results
	The model was set up similarly to that of the UNC analysis and is reported in Table 4. Serial-View (M = 11.82) produced greater average scores than List-View (M = 10.15), illustrating the effect of presentation. There was also a main effect of stimulus set, with Set 1 (M = 11.87) performing better than Set 2 (M = 10.09). These two effects interacted with the order in which each presentation was shown to the participant. This three-way interaction of presentation, set, and order is illustrated in Figure 2; by visually inspecting these graphs, one may conclude that the effect of presentation interacts with the control variables and is only carried by two of the four conditions.
Both List-View and Serial-View are highly correlated with vocabulary scores as demonstrated in Table 5 and illustrated in Figure 3. The model, as described in the UNC analysis, determined that Serial-View is the stronger predictor of ART scores (Table 6). Age correlates moderately with both Serial-View and List-View.
Comparison
	MTurk participants performed better in both vocabulary and ART than UNC students. The average Mturk subject vocabulary score was 34.81, compared to the UNC subject’s average of 30.62. The difference in performance, by presentation, on the ART is reported in Table 7. MTurkers not only selected more correct names, but also had fewer incorrect selections than UNC students. Additionally, age correlates moderately with both Serial-View and List-View scores for MTurk workers (Table 5) but not for UNC students (Table 2), though the lack of age range for UNC students may explain the insignificant findings. The standard deviations for the UNC population are less than those for MTurk, suggesting that the sample is more homogenous in ART score.
Experiment 1 Discussion
	The UNC population produced a clear effect of presentation, though this effect only approached significance (Table 1); the MTurk population failed to find an effect of presentation in all conditions, as the effect interacted with the control variables of set and order (Table 4). We wonder if effect of presentation is dependent on the control variables for the MTurk population. Although order cannot be eliminated due to the within-subjects design of the task, we can instead redistribute the authors and foils into two new sets which are equal for the populations. Reproducing the effect of presentation and removing the interaction with the control variables serves as motivation for Experiment 2.
	Serial-View was deemed the more valid presentation for the MTurk population, suggesting that perhaps MTurk subjects are not as attentive as previously studied and benefit from forced consideration of each name. The UNC experiment found List-View to be more valid, although the strength of the correlations of Serial-View and List-View were close. List-View may be more valid for UNC participation due to the presence of the researcher in the room acting as an authority figure and producing more motivated participants. It is interesting to note that both MTurkers and UNC subjects selected more items, both authors and foils, in Serial-View than in List-View. These data suggesting that forced consideration increased attention foils as well authors. We seek to determine which mode is more valid; as each presentation is valid for a population, we expect Experiment 2 to reproduce the validity of the views within the populations, suggesting that the validity of the presentation is dependent on population.
Experiment 2 
The results of Experiment 1 were promising: the effect of presentation was supported, marginally in the UNC population and significantly in the MTurk population. However, the effect also interacted with the control variables within the MTurk population and Serial-View outperformed List-View only in two of the four conditions. We investigate this same effect with new stimulus sets to determine if the results of Experiment 1 are dependent on the distribution of items between the two sets, as certain author or foil names may perform better in a given presentation.  New stimulus sets which are more appropriately matched should perform equally the same presentation. If the sets perform unequally it may suggest that the effect is driven by particular items which perform better under Serial-View or List-View. Unfortunately, due to the within-subjects design of the study, we cannot eliminate the effects of order. We hoped to reproduce, and make clearer, our findings of the effect of presentation.
	To create new sets, we considered selection rate (total selections of name divided by total number of participants), familiarity (sum of familiarity scores (Likert scale from 1-3) divided by total selections), and presentation bias (list-bias items had a higher selection rate in List-View) for both authors and foils from Experiment 1. Items were again manually distributed across the two sets until they were not significantly different on any of the three parameters (see Tables 18, 19, and 20).  Of the 112 names, 24 (of 50) authors and 32 (of 62) foils switched sets from Set 1 in Experiment 1 to Set 2 in Experiment 2. See Table 17 in the Appendix for name distributions across the sets.
Experiment 2 Methods
	The methods of the second experiment are nearly identical to that of the first experiment, with the new ART sets described above. However, due to research error, one of the foils (Ryan Gilbertson) was missing in List-View for all participants. Due to feedback from MTurk participants an attention warning was instituted within the survey for Mturkers. After consenting to participate, the warning read:
“ATTENTION!
 
Clicking to the next page will begin the survey. Do not go to next page until you are ready to complete the survey in one sitting. Inattentive behavior (as determined by timing, page interactions, incorrect answers on attention checks, etc.) will result in forfeit of your compensation, even if you complete the entire survey. 

Thank you for your participation.”

This change made it possible for participants to linger before starting the survey, which appears to be a common occurrence, without the time lingered being on a critical part of the survey. Timing for exclusion began on the next page. Due to this change, no MTurk participants were excluded for timing reasons and exclusions for high rates of false-alarms, as described in the analysis section of Experiment 1, dropped from 14 to 1 in Experiment 2.  
Participants
	Participant requirements and exclusions were identical to that of Experiment 1. Of the 31 participants from UNC, 7 identified as male and 24 identified as female, with ages ranging from 18 to 42 years old. The 60 MTurk participants ranged from 18 years of age to 70, with 29 identifying as female. 
Procedure
UNC. Laboratory participation was identical to that of Experiment 1. 
MTurk. Online participation included a reminder for participants to stay focused on the current task, but in all other respects remained identical to Experiment 1
Experiment 2 Results
Analysis was conducted identically to that of Experiment 1. Three participants were excluded from UNC due to a high selection rate of foils while only one was excluded from MTurk.
UNC
	Analysis of the dependent measure, ART scores, was identical to that in Experiment 1. Serial-View (M = 9.43) produced greater scores than List-View (M = 8.29), demonstrating a main effect of presentation (Table 8). Presentation marginally interacted with stimulus set and there was a marginal three-way interaction of presentation by stimulus by order of presentation shown to participants (Table 8). These interactions are illustrated in Figure 4; visual analysis suggests that Set 2 performs better when presented in Serial-View and this is effect is increased when presented as the second half of the task. The effect of presentation is robust in all but one of the four conditions: Set 1 presented in Half 2. 
 List-View correlates moderately with vocabulary while Serial-View correlates strongly (Table 9), as depicted in Figure 5. The mixed-effects model was created identically to that used in Experiment 1: vocabulary score was the dependent variable and List-View and Serial-View scores were added as predictors, along with the control variables of order and set. The model determined that only Serial-View was a predictor (Table 10). Positive correlation between age and Serial-View and age and Set approached significance.
MTurk
	
	Serial-View (M = 11.64) performed better than List-View (M = 9.54), demonstrating the effect of presentation determined by the same mixed-effects model from Experiment 1 (Table 11). Presentation also interacted with set, illustrated in Figure 6. Visual analysis of this figure suggests that the effect of presentation is carried by performance on Set 2; Set 1 performs equally in both presentation modes, while Set 2 performs poorly in List-View but well in Serial-View. 
Serial-View and List-View correlated strongly with vocabulary (Table 12), but only List-View was significant within the mixed-effects model (Table 13). Additionally, age correlated with both presentations and both stimulus sets (Table 12).
Comparison

	Mturk participants once again scored better on the ART than UNC students, both by selecting more authors and by selecting fewer foils, as reported in Table 14. MTurk participants also performed better on the vocabulary test, though by a smaller margin than in Experiment 1 (MTurk M = 33.89, UNC M = 31.86). Age correlates with ART scores in both presentations and sets for Mturkers but not for UNC students, though this finding may be due to the small age range in the UNC sample. The greater standard deviations for the MTurk population suggest greater variability in scores; UNC students have less variability and range, suggesting that UNC students are more homogenous than MTurk participants in terms of ART score.

Experiment 2 Discussion
	Significant effects of presentation were found in both populations in the second experiment, though both populations’ presentation effect interacted with control variables. Experiment 2 failed to eliminate effect of stimulus set by creating new sets which were based on the populations study in Experiment 1. However, the effect of presentation was reproduced, as were the validity of both presentations. 
Echoing Experiment 1, both Serial-View and List-View were found to be the more valid option for MTurk and UNC respectivel; however the reverse was true in Experiment 2: List-View was more valid for MTurk and Serial-View was  more valid for UNC. The addition of the attentional check in the second experiment may have increased MTurker attention and effort, thus negating the effect of forced individual consideration in Serial-View. In Experiment 1 the correlation between List-View and vocabulary was only slightly stronger than that of vocabulary and Serial-View; one could conclude that both methods are valid for the UNC population and one is the slightly stronger predictor for chance. Additionally, the sample size of the UNC population was half that of Experiment 1; comparisons are preliminary until the remainder of the data has been collected.
Once again Serial-View produces more selections of both authors and foils in the MTurk sample, but surprisingly not for the UNC sample. This is counter to the findings of Experiment 1 and may be due to the smaller sample size or 0 MTurk workers have fewer foil selections and more author selections than UNC, perhaps due to the attentional message added to the survey. The standard deviations reproduce that of Experiment 1, once again demonstrating that UNC students have more homogenous ART scores. 
General Discussion

There is sufficient evidence to suggest that presentation does indeed matter on the Author Recognition Task: analysis demonstrates that in across the four experiments, participants typically scored higher in Serial-View. To answer our first question – “Does presentation affect ART score” – the answer is yes, however the strength of the effect depends on the circumstances. By visually inspecting Figures 2, 4, and 6 we can see that the effect is carried by two, three, and two of the conditions, respectively.  List-View does not significantly outperform Serial-View in any study, demonstrating that the effect of presentation is never significantly reversed. However, the effect of presentation in three of the four experiments is contingent on the control variables of set and order and is thus not robust or present in all conditions. 
The interactions of presentation with stimulus set suggest that certain authors may perform better in one presentation or the other. Perhaps these authors are less salient and less frequently chosen and Serial-View highlights these authors by forcing participants to consider them, rather than just skim across the block of names. These less salient authors may be authors which are recognized due to cultural exposure (secondary knowledge) rather than by direct exposure to the author’s work (primary knowledge); Martin-Gould & Chang (2008) suggest that there are different processes are involved in selecting primary knowledge authors and secondary knowledge authors. Primary knowledge is significantly more strongly correlated with reading skills such as reading comprehension, reading rate, and vocabulary than secondary knowledge (Martin-Chang & Gould, 2008). Future research could determine if the number of secondary knowledge selections is higher in one presentation mode, suggesting forced attention to the stimulus is the cause of better performance.
We move to our second question – “which presentation mode is more valid?” We first answer this by asking individually if Serial-View and List-View are valid measures. As expected, both presentation modes correlate moderately to strongly with vocabulary across the two experiments and populations, making both presentation modes valid. The mixed-effects model determined the more valid presentation; that mode happened to be the presentation which was more strongly correlated with vocabulary for a given experiment. However, there is no consistency in the findings of the more valid mode: Serial-View is the significant predictor for Experiments 1B and 2A, while List-View is the predictor for Experiments 1A and 2B. One mode is not more valid for a UNC or MTurk, nor does the validity appear to be based on stimulus set distribution. We conclude that both modes are valid and that research that utilizes Serial-View is as valid as research which uses List-View. 
Our last question – how do the populations compare? – can be answered straightforwardly regarding performance. The MTurk subjects average higher on the ART and vocabulary measure in both experiments, but rather than a strategic difference, we believe this higher performance is likely due to age. Age correlates moderately with Serial-View and List-View in the MTurk experiments and would explain the increase in vocabulary scores, whereas strategy on the ART would only account for change in score on the ART. Age is a reasonable mediating variable because print exposure is accrued over time; older adults would have more time to be exposed to printed material than would college students, allowing them to develop larger vocabularies and recognize more authors. 
Both populations found an effect of presentation, suggesting that strategy, effort, and attention in completing the task may be similar across university subject pools and online crowd-sourced methods. However, the MTurk studies also have a lower average of incorrect answers than UNC; perhaps MTurk subjects are less apt to guess due to the Amazon Mechanical Turk platform, which penalizes participants who do not follow instructions. This could suggest greater to motivation, effort, or task engagement as they more strictly followed the task instructions than UNC students who guessed more frequently. Another explanation for the lower false-alarm rate in the MTurk population stems from the automatic kick-out from failing attention checks; these more stringent requirements were not placed on UNC students because they are compensated for attending the study and completing it. Because MTurkers are held to a more rigorous standard, only those who are attentive and motivated enough to pass the attention checks are included in data collection. The lower rate of incorrect selections may suggest that strategy and attention of participants who passed the attention checks and is different from UNC students.
 The number of exclusions due to excessive incorrect selections on the ART was higher for the UNC (18%) populations than in the MTurk (11.5%). This difference likely stems from the attention reminder that was added to the second experiment in MTurk, which reduced the number of exclusions from 14 to 1. In Experiment 1, both populations had similar exclusion rates around 20%. The UNC exclusion rate also dropped to 10% in the second experiment and we propose that the time of the semester affected the rate of exclusions. UNC students from Experiment 1 participated during the last week of the fall semester – arguably a stressful and busy time of the year when effort and attentional resources could be drained. UNC students in Experiment 2 participated during the middle weeks of the spring semester. There may be an inherent difference in participants who participate at the end of the semester rather than during the semester, which also affect the exclusion rate.
In order to probe effort and attentiveness in the UNC population in future research, we suggest that attentional checks be utilized in laboratory experiments just as in online data collection methods to ensure engaged behavior and thus high-quality data from both samples, rather than assuming that laboratory data will be high quality. Future research could investigate differences in ART performance by presentation for subjects who pass attention checks and those who do not.
This study is lacking a pencil-and-paper control, as much of the use of the ART has been through this mode. However, the validity findings suggest that the online methods are sufficiently valid, even if a pencil-and-paper format would be more valid. The online methodology is easy to implement, code, and disperse via email, social media, and crowd-sourced platforms such as MTurk, making it an excellent choice for research. 
The study may also suffer from carryover effects, specifically fatigue. In both experiments, the difference between average Serial-View and List-View scores is greater when Serial-View is presented first, suggesting that Serial-View causes fatigue and thus performance on List-View is decreased. These calculations are illustrated in Table 15.
When would research benefit from one presentation over the other? One should weigh the positive and negative benefits of each to decide. Serial-View is slower and repetitive due to the multiple page submissions and page loadings in this study; it also risks fatigue, as discussed above. However, Serial-View forces participants to interact with the questions, unlike List-View, where unmotivated participants can click a single box and continue on without engaging. List-View benefits is much faster and may benefit from having the instructions on the same page as the task. We suggest that research which is longer and may fatigue subjects utilize List-View – preferably at the beginning of the experiment; the speed of the task will not further fatigue participants and participants will not suffer fatigue if completed early in the experiment. Studies which may be prone to disengagement may benefit from using Serial-View, particularly so participants cannot skip the task.
 Alternatively, we suggest a hybrid method: author and foil names are presented as a list, but rather than check boxes, participants would be required to answer “yes” or “no” to each name. The individual consideration of Serial-View is added to the speed and ability to review or re-answer of List-View. Without multiple page submissions and excessive clicking, fatigue effects may also be reduced. Although this method has not been tested, the results of the current study suggest that it would be valid. Future research could investigate the validity newly proposed method.
Conclusion
The Author Recognition Task is a quick and easy measure of print exposure that retains its construct validity even as the selection of authors and the presentation of them changes. This study finds construct validity for both measures of the ART and suggests that language experiments choose which presentation suits their study design best, given the methodology and population. We suggest that attentional checks be instituted for laboratory experiments as well as online studies due to the reduction of exclusions between Experiment 1 and 2 in the MTurk population. The current study may also serve as a basis for future research that seeks to alter the presentation of the ART to adapt to the needs of new technologies or measures.
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Appendix

Table 1.
Mixed-Effects Linear Regression of Presentation, Set, and Order on ART scores, Experiment 1A
___________________________________________________________________________
Effect			Estimate	Standard Error		DF	t Value		Pr > |t|
___________________________________________________________________________
Intercept		6.8252		0.4024			54	16.96		<.0001	
List vs Serial View	-0.6696	0.3385			52.3	-1.98		0.0532	†
Set1 vs Set2		0.3188		0.3204			53.1	0.99		0.3243	
Half1 vs Half2 	0.1245		0.3385			52.3	0.37		0.7146	
Presentation x Set	-0.9084	2.1277			7.39	-0.43		0.6816	
Presentation x Order	-0.2958	1.6098			54	-0.18		0.8549	
Set x Order		-0.7403	2.1277			7.39	-0.35		0.7376	
Presentation x Set	2.0986		1.2817			53.1	1.64		0.1075	
x Order
___________________________________________________________________________
† designates marginal effect


Table 2. 
Correlations of Vocabulary, Set, Presentation and Age
_____________________________________________________________________________________________
		Vocab		Set 1		Set 2		ART-Serial	Art-List	Age
_____________________________________________________________________________________________
Vocab		1 		0.56787**	0.56456**	0.55848**	0.58509**	0.20298
Set 1				1		0.68612**	0.88745**	0.81261**	0.06811
Set 2						1		0.81777**	0.88245**	0.06058
ART-Serial							1		0.71531**	0.02141
Art-List										1		0.1087
Age												1
_____________________________________________________________________________________________
** denotes p < .001; ART-List and ART-Serial refer to scores for the given presentation

Figure 1.

Table 3. 
Mixed-Effects Linear Regression of Presentation on Vocabulary, Experiment 1A
_________________________________________________________________________

Effect		Estimate	Standard Error		DF	t Value		Pr > |t|
_________________________________________________________________________
Intercept	26.0189	1.1946			50.6	21.78		<.0001
ART-List	0.4741		0.1832			47.7	2.59		0.0128*
ART-Serial	0.2796		0.1857			50.9	1.51		0.1383
SES		-0.3832	0.4636			50	-0.83		0.4124
Set1-First	-1.1287	0.7812			49.5	-1.44		0.1548
Serial-First	-0.5321	0.764			49.5	-0.7		0.4894
Set1-Serial	0.7722		0.7792			49.6	0.99		0.3265
_________________________________________________________________________
* designates p < .05; ART-List and ART-Serial refer to scores for the given presentation

Table 4.
Mixed-Effects Linear Regression of Presentation, Set, and Order on ART scores, Experiment 1B
__________________________________________________________________________

Effect			Estimate	Standard Error		DF	t Value		Pr > |t|
__________________________________________________________________________
Intercept		10.94		0.7732			51.1	14.15		<.0001
List vs Serial		-2.0647	0.6182			50.9	-3.34		0.0016*
Set1 vs Set2		2.179		0.6182			50.9	3.52		0.0009*
Half1 vs Half2		1.121		0.6182			50.9	1.81		0.0757†
Presentation x Set	1.2973		3.0928			51.1	0.42		0.6766
Presentation x Order	-1.4973	3.0928			51.1	-0.48		0.6304
Set x Order		-3.1598	3.0928			51.1	-1.02		0.3118
Presentation x Set	-5.7411	2.4729			50.9	-2.32		0.0243*
x Order
__________________________________________________________________________
* designates p < .05; † designates a marginal effect



Figure 2.


Table 5.  
Correlations of Vocab, Set, and Presentation for Experiment 1B
______________________________________________________________________________
	Vocab		Set 1		Set 2		ART-List	Art-Serial	Age
__________________________________________________________________________________________
Vocab	1		0.57436**	0.53136**	0.3484*		0.58214**	0.12625
Set 1			1		0.87412**	0.69722**	0.94572**	0.30206*
Set 2					1		0.74219**	0.92672**	0.32203*
ART-List						1		0.65576**	0.34073*
ART-Serial								1		0.29207*
Age											1
__________________________________________________________________________________________
** denotes p < .001; * denotes p < .05; ART-List and ART-Serial refer to scores for the given presentation

Table 6. 	
Mixed-Effects Linear Regression of Presentation on Vocabulary scores, Experiment 1B
_________________________________________________________________________
Effect			Estimate	Standard Error		DF	t Value		Pr > |t|
_________________________________________________________________________
Intercept		30.8493	0.9359			50	32.96		<.0001
ART-List		-0.00825	0.08249		50	-0.1		0.9208
ART-Serial		0.2876		0.07708		50	3.73		0.0005*
Serial-First		1.178		0.7235			50	1.63		0.1098
Set1-First		0.3065		0.7352			50	0.42		0.6786
_________________________________________________________________________
* designates p < .05; ART-List and ART-Serial refer to scores for the given presentation
Figure 3. 

Table 7. 
Simple Statistics for ART scores in Experiments 1A and 1B
______________________________________________________________________________
Experiment	Presentation	Mean	     St-Dev	Min	Max	Correct 	Incorrect
______________________________________________________________________________
1A		Serial		7.16	     3.13	2	14	8.46		1.31
		List		6.48	     3.25	1	16	6.83		0.34
1B		Serial		11.82	     6.27	2	25	12.96		1.15
		List		10.15	     5.95	1	25	10.23		0.09
______________________________________________________________________________


Table 8.
Mixed-Effects Linear Regression of Presentation, Set, and Order on ART scores, Experiment 2A
__________________________________________________________________________
Effect			Estimate	Standard Error		DF	t Value		Pr > |t|
___________________________________________________________________________

Intercept		7.3132		0.6308			24	11.59		<.0001
List vs Serial		-2.3569	0.6913			24	-3.41		0.0023*
Set1 vs Set2		-2.2236	1.2616			24	-1.76		0.0907
Half1 vs Half2		0.4014		1.2616			24	0.32		0.7531
Presentation x Set	2.8528		1.3826			24	2.06		0.0501†
Presentation x Order	0.4361		1.3826			24	0.32		0.7552
Set x Order		-0.4972	2.5232			24	-0.2		0.8454
Presentation x Set	-5.5944	2.7651			24	-2.02		0.0543†
x Order
________________________________________________________________________
* designates p < .05; † designates a marginal effect

Figure 4.


Table 9.
Correlations of Vocab, Set, and Presentation for Experiment 2A
______________________________________________________________________________
	Vocab		Set 1		Set 2		ART-Serial	Art-List		Age
__________________________________________________________________________________________
Vocab	1		0.55824*	0.54075*	0.67563**	0.44188*	0.14335
Set 1			1		0.41669*	0.8152**	0.62419*	0.25052
Set 2					1		0.65068*	0.80856**	0.36991†
ART-Serial						1		0.48328*	0.37165†
ART-List								1		0.26091
Age											1
__________________________________________________________________________________________
** denotes p < .001; * denotes p < .05; † denotes p approaches .05; ART-List and ART-Serial refer to scores for the given presentation



Figure 5.



Table 10.
Mixed-Effects Linear Regression of Presentation on Vocabulary scores, Experiment 2A
_________________________________________________________________________

Effect		Estimate	Standard Error		DF	t Value		Pr > |t|
_________________________________________________________________________
Intercept	27.0724	1.901			11.4	14.24		<.0001
ART-List	0.1076		0.213			9.46	0.51		0.6249
ART-Serial	0.4745		0.179			11	2.65		0.0225*
Set1-First	-0.263		1.142			15.5	-0.23		0.8208
Serial-First	0.7035		1.03			18.7	0.68		0.503
Set1-Serial	0.2299		1.083			17.9	0.21		0.8343
________________________________________________________________________
* designates p < .05; † designates a marginal effect; ART-List and ART-Serial refer to scores for the given presentation



Table 11. 
Mixed-Effects Linear Regression of Presentation, Set, and Order on ART scores, Experiment 2B
___________________________________________________________________________
Effect			Estimate	Standard Error		DF	t Value		Pr > |t|
___________________________________________________________________________
Intercept		10.1006	0.7458			55	13.54		<.0001
List vs Serial		-1.4631	0.3555			55	-4.12		0.0001*
Set1 vs Set2		0.03452	1.4915			55	0.02		0.9816
Half1 vs Half2		0.3298		0.3555			55	0.9		0.3576
Presentation x Set	2.8738		0.711			55	4.04		0.0002*
Presentation x Order 	1.1976		2.9831			55	0.4		0.6896
Set x Order		-1.1405	0.711			55	-1.6		0.1144
Presentation x Set	-1.7381	5.9662			55	-0.29		0.7719
x Order
________________________________________________________________________
* designates p < .05	


Figure 6.





Table 12.
Correlations of Vocab, Set, and Presentation for Experiment 2B
______________________________________________________________________________
	Vocab		Set 1		Set 2		ART-Serial	Art-List		Age
__________________________________________________________________________________________
Vocab	1		0.72727**	0.54762**	0.59426**	0.69497**	0.0913
Set 1			1		0.83307**	0.8973**	0.95341**	0.39166*
Set 2					1		0.94941**	0.88996**	0.29984*
ART-Serial						1		0.8573**	0.35831*
ART-List								1		0.34095*
Age											1
__________________________________________________________________________________________
** denotes p < .001; * denotes p < .05; ART-List and ART-Serial refer to scores for the given presentation


Table 13.
Mixed-Effects Linear Regression of Presentation on Vocabulary scores, Experiment 2B
___________________________________________________________________________
Effect			Estimate	Standard Error		DF	t Value		Pr > |t|
___________________________________________________________________________
Intercept		29.9427	1.1422			51	26.21		<.0001
ART-List		0.4466		0.1548			44.7	2.88		0.006*
ART-Serial		0.007081	0.154			50.3	0.05		0.9635
Serial-First		-0.7144	0.7531			47.8	-0.95		0.3476
Set1-First		-0.2448	0.8612			48.9	-0.28		0.7774
Set1-Serial		0.488		0.7653			47.9	0.64		0.5268
________________________________________________________________________
* designates p < .05; ART-List and ART-Serial refer to scores for the given presentation

Table 14. 
Simple Statistics for ART Scores in Experiments 2A and 2B
______________________________________________________________________________
Experiment	Presentation	Mean	     St-Dev	Min	Max	Correct 	Incorrect
______________________________________________________________________________
2A		Serial		8.11	     3.91	3	20	9.43		1.32
		List		6.07	     3.68	1	17	8.29		2.21
2B		Serial		10.91	     5.89	2	24	11.64		0.73
		List		9.34	     5.97	1	25	9.34		0.20
_____________________________________________________________________________________



Table 15.
Difference in Serial-View and List-View by Order, by Experiment
______________________________________________________________________________

Experiment	Serial Presented First		Serial Presented Second		Difference
______________________________________________________________________________
1		0.774				0.556					0.219
2		2.583				0.968					1.616
3		2.410				1.646					0.764
4		1.862				1.259					0.603
______________________________________________________________________________





Table 16.
Experiment 1 Sets
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______________________________________________________________________________
Set 1			Author				Set2			Author
______________________________________________________________________________

Alex Lumsden	 
Allister Younger	 
Anne McCaffrey 		Author
Carter Anvari	 
Charles Condie	 
Christopher Barr	 
Danielle Steel 		Author
David Singer	 
Denise Daniels	 
Elliot Blass	 
Ernest Hemingway		Author
F. Scott Fitzgerald		Author
Frank Bardin	 
Frank Manis	 
George Orwell 		Author
Habib Farah 	 
Hilda Borko	 
Isaac Asimov 		Author
Jack London 		Author
James Joyce 		Author
James Morgan 	 
John Grisham 		Author
Jonathan Kellerman		Author
Joyce Carol Oates 		Author
Julia Connerty	 
K. Warner Shaie	 
Katherine Carpenter	 
Kirby Kavanagh	 
Lauren Adamson 	 
Lauren Benjamin	 
Lilly Jack 	 
Margaret Atwood 		Author
Martin Ford	 
Maya Angelou		Author
Michael Ondaatje 		Author
Mimi Hall	 
Nelson Demille 		Author
Noah Whittington	 
Peter Rigg	 
Pricilla Levy	 
Ralph Ellison 		Author
Ray Bradbury 		Author
Raymond Chandler 		Author
Richard Passman	 
Robert Ludlum 		Author
Ryan Gilbertson	 
Samuel Paige	 
Saul Bellow 		Author
Sophia Martin	 
Sue Grafton 		Author
Thomas Wolfe 		Author
Tom Clancy 		Author
Tracy Tomes	 
Virginia Woolf 		Author
W. Patrick Dickson	 
Willa Cather 		Author





	 
Ava Wight	 
Ayn Rand 			Author
Bernard Malamud 		Author
Carla Grinton	 
Clive Cussler 		Author
David Perry	 
Devon Chang	 
Diane Cuneo	 
E. B. White 		Author
Eric Amsel	 
Frances Fincham	 
Frank Kiel	 
Gabriel Garcia Marquez 	Author
Gary Beauchamp	 
Geraldine Dawson	 
Harper Lee 		Author
Harrison Boldt	 
Herman Wouk 		Author
Howard Gardner	 
Hugh Lytton	 
Isabel Allende 		Author
J. D. Salinger 		Author
J. R. R. Tolkien 		Author
James Michener 		Author
James Patterson 		Author
Janice Taught	 
Jennifer Butterworth 	 
Jennifer Marshal	 
John Condry	 
Judith Krantz		Author
Kazuo Ishiguro 		Author
Kurt Vonnegut 		Author
Lena Johns	 
Lynn Liben 	 
Margaret Mitchell		Author
Margarita Azmitia	 
Morton Mendelson	 
Nicole Waugh	 
Reed Larson	 
Reuben Baron 	 
Robert Inness	 
Robert Siegler	 
Ryan Morris	 
Salman Rushdie 		Author
Samuel Beckett 		Author
Scott Paris	 
Stephen King 		Author
Steve Yussen	 
T. S. Elliot 		Author
Thomas Bever	 
Thomas Pynchon 		Author
Toni Morrison 		Author
Umberto Eco 		Author
Vladimir Nabokov 		Author
William Faulkner 		Author
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Table 17
Experiment 2 Sets
______________________________________________________________________________
Set 1			Author				Set 2			Author
________________________________________________________________________

Aimee Dorr	 
Anne McCaffrey 		Author
Carla Grinton	 
Christopher Barr	 
Clive Cussler 		Author
David Singer	 
Denise Daniels	 
Eric Amsel	 
Ernest Hemingway		Author
Frank Kiel	 
Gary Beauchamp	 
George Orwell 		Author
Herman Wouk 		Author
Howard Gardner	 
Hugh Lytton	 
J. R. R. Tolkien 		Author
James Joyce 		Author
James Morgan 	 
Janice Taught	 
Jennifer Marshal	 
John Grisham 		Author
Judith Krantz		Author
Julia Connerty	 
Kazuo Ishiguro 		Author
Kirby Kavanagh	 
Kurt Vonnegut 		Author
Lauren Benjamin	 
Lena Johns	 
Lynn Liben 	 
Margaret Atwood 		Author
Martin Ford	 
Maya Angelou		Author
Mimi Hall	 
Morton Mendelson	 
Noah Whittington	 
Pricilla Levy	 
Ray Bradbury 		Author
Raymond Chandler 		Author
Reed Larson	 
Richard Passman	 
Robert Inness	 
Robert Ludlum 		Author
Ryan Gilbertson	 
Salman Rushdie 		Author
Samuel Beckett 		Author
Samuel Paige	 
Saul Bellow 		Author
Scott Paris	 
Sophia Martin	 
T. S. Elliot 		Author
Thomas Bever	 
Thomas Wolfe 		Author
Toni Morrison 		Author
Umberto Eco 		Author
Willa Cather 		Author
William Faulkner 		Author

Alex Lumsden	 
Allister Younger	 
Ava Wight	 
Ayn Rand 	Author
Bernard Malamud 		Author
Carter Anvari	 
Charles Condie	 
Danielle Steel 		Author
David Perry	 
Devon Chang	 
Diane Cuneo	 
E. B. White 		Author
Elliot Blass	 
F. Scott Fitzgerald		Author
Frances Fincham	 
Frank Bardin	 
Frank Manis	 
Gabriel Garcia Marquez 	Author
Geraldine Dawson	 
Habib Farah 	 
Harper Lee 		Author
Harrison Boldt	 
Hilda Borko	 
Isaac Asimov 		Author
Isabel Allende 		Author
J. D. Salinger 		Author
Jack London 		Author
James Michener 		Author
James Patterson 		Author
Jennifer Butterworth 	 
John Condry	 
Jonathan Kellerman		Author
Joyce Carol Oates 		Author
K. Warner Shaie	 
Katherine Carpenter	 
Lauren Adamson 	 
Lilly Jack 	 
Margaret Mitchell		Author
Margarita Azmitia	 
Michael Ondaatje 		Author
Nelson Demille 		Author
Nicole Waugh	 
Peter Rigg	 
Ralph Ellison 		Author
Reuben Baron 	 
Robert Siegler	 
Ryan Morris	 
Stephen King 		Author
Steve Yussen	 
Sue Grafton 		Author
Thomas Pynchon 		Author
Tom Clancy 		Author
Tracy Tomes	 
Virginia Woolf 		Author
Vladimir Nabokov 		Author
W. Patrick Dickson	




Table 18.

T-tests for Selection Rate of Sets 1 and 2, Experiments 2A and 2B
__________________________________________________________________________
Selection Rate		n	Mean		SD		t-cal	     t-cri	t	df 	  p	
__________________________________________________________________________
Foils – Set 1		31	.0479		.0033		.0680	     2.000	60	.946	
Foils – Set 2		31	.0469		.0031		
Reals – Set 1		25	.3188		.0867		-.0576	     2.011	48	.954	
Reals – Set 2		25	.3236		.0907			
All – Set 1		56	.1688		.0581		-.0353	     1.982	110	.972
All – Set 2		56	.1705		.0606

Table 19.

T-tests for Familiarity Scores of Sets 1 and 2, Experiments 2A and 2B
__________________________________________________________________________
Familiarity		n	Mean		SD		t-cal	     t-cri	t	df 	  p	
__________________________________________________________________________
Foils – Set 1		31	.6532		.2445		.1013	     2.000	60	.920	
Foils – Set 2		31	.6401		.2765		
Reals – Set 1		25	1.553		.5613		-.0052	     2.011	48	.996	
Reals – Set 2		25	1.554		.6080			
All – Set 1		56	1.055		.5818		.0461	     1.982	110	.963	
All – Set 2		56	1.048		.6262


Table 20.

T-tests for Presentation Bias of Sets 1 and 2, Experiments 2A and 2B
__________________________________________________________________________
Bias			n	Mean		SD		t-cal	     t-crit	df 	  p	
__________________________________________________________________________
Foils – Set 1		31	.6129		.2455		0	     2.000	60	1	
Foils – Set 2		31	.6129		.2455		
Reals – Set 1		25	.84		.14		0	     2.011	48	1	
Reals – Set 2		25	.84		.14			
All – Set 1		56	.7413		.2078		0	     1.986	110	1
All – Set 2		56	.7413		.2078
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Experiment 1A: Vocabulary Correlates with Both Presentations

List	31	33	31	30	28	32	25	29	29	38	32	28	30	35	29	25	27	32	37	32	30	32	30	31	34	33	37	32	24	29	39	35	27	30	29	28	26	35	34	24	31	30	33	26	28	29	29	24	26	30	31	30	32	34	32	30	31	38	8	5	9	5	6	8	7	7	12	16	9	7	4	10	8	2	6	13	5	5	3	6	6	5	6	6	12	9	3	3	11	8	3	6	10	3	3	10	10	3	5	5	7	5	10	8	6	1	2	2	3	3	10	7	3	8	2	11	Serial	31	33	31	30	28	32	25	29	29	38	32	28	30	35	29	25	27	32	37	32	30	32	30	31	34	33	37	32	24	29	39	35	27	30	29	28	26	35	34	24	31	30	33	26	28	29	29	24	26	30	31	30	32	34	32	30	31	38	6	9	8	6	3	11	5	5	10	13	9	7	5	11	11	4	7	10	5	5	4	12	5	6	7	6	9	11	6	7	13	9	2	3	11	6	2	11	11	6	11	8	6	5	8	6	4	2	3	3	9	3	8	8	7	14	3	10	Vocabulary Score


ART Score




1B: Three-way Interaction of Presentation, Set, and Order

List	Set1	Set2	Set1	Set2	Half1	Half2	9.2777777777777768	9.7058823529411757	10.388888888888889	7.6470588235294104	Serial	Set1	Set2	Set1	Set2	Half1	Half2	7.7058823529411766	9.6111111111111072	11.117647058823531	8.7777777777777768	
ART Score




Exp 1B: Vocabulary Correlates with Both Presentations

Serial	38	34	38	36	24	34	29	39	35	37	29	35	33	34	33	37	35	37	37	37	39	37	32	39	34	30	35	35	38	35	35	31	37	33	39	38	31	36	32	32	32	35	36	34	37	33	38	30	38	29	39	37	35	36	37	22	6	19	20	2	8	8	5	3	18	4	13	7	10	8	9	8	13	21	10	23	15	8	23	6	8	12	15	20	15	11	13	16	7	15	24	7	5	3	7	12	20	5	6	15	13	11	10	11	2	16	3	16	25	18	List	38	34	38	36	24	34	29	39	35	37	29	35	33	34	33	37	35	37	37	37	39	37	32	39	34	30	35	35	38	35	35	31	37	33	39	38	31	36	32	32	32	35	36	34	37	33	38	30	38	29	39	37	35	36	37	16	8	15	22	2	10	9	7	4	20	8	7	7	10	5	4	9	1	4	4	11	3	7	7	18	9	12	15	19	12	7	12	16	5	14	22	3	3	4	6	4	19	2	10	11	12	13	12	9	3	16	10	16	25	19	Vocabulary Score


ART Score




2A: Three-way interaction of Presentation, Set, and Order

List	Set1	Set2	Set1	Set2	Half1	Half2	5.2222222222222223	7.666666666666667	6.25	5.4	Serial	Set1	Set2	Set1	Set2	Half1	Half2	7.333333333333333	9.8333333333333357	6	10.8	
ART Score




Exp 2A: Both Presentations Correlate with Vocabulary

List	36	29	29	33	25	30	34	35	32	38	27	35	32	28	30	32	32	32	32	34	36	35	27	27	34	33	31	34	8	2	9	6	4	4	11	4	4	14	5	9	7	6	6	17	5	2	5	6	9	7	3	2	3	1	3	8	Serial	36	29	29	33	25	30	34	35	32	38	27	35	32	28	30	32	32	32	32	34	36	35	27	27	34	33	31	34	9	4	6	11	4	4	15	9	5	13	8	12	9	3	5	8	10	10	7	8	20	13	5	5	7	5	7	5	Vocabulary Score


ART Score




Exp 2B: Presentation interacts with Set

List	Set1	Set2	10.148148148148149	8.5862068965517242	Serial	Set1	Set2	10.333333333333334	11.448275862068966	
ART Score




