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FALSE MEMORIES 

 

By Kevin D. Mohawk 

 

Associative memory distortions are often studied using the Deese-Roediger-

McDermott (DRM) paradigm (Roediger & McDermott, 1995). Past research has found 

mixed results concerning the relationship between cognitive style (i.e., field 

independence/dependence; FD/FI) and susceptibility to false memories using the DRM 

paradigm. Other research has shown that processing style can be biased using a NAVON 

letter task by instructing individuals to either encode stimuli globally or locally (Weston & 

Perfect, 2005).  

 

For the present study, participants completed a DRM memory task followed by the 

Group Embedded Figures Test (GEFT). Participants were then randomly assigned to either 

a local or a global bias condition using a NAVON letter task. After completing the NAVON 

letter task, participants were asked to complete another DRM memory task. Results 

indicated that there was no difference in true or false memory as a function of cognitive 

style. When collapsed across cognitive style, biasing also did not result in any differences 

in true or false memories. However, biasing participants toward a global style resulted in 

less false memories for both FD and FI participants. FI participants also benefited from 

local biasing whereas this benefit was not obtained for FD individuals.  

 

These unexpected results could possibly be explained by the rigidity of FD 

individuals; biasing them toward a local style may have caused cognitive interference and 

hindered performance. FI individuals are more cognitively flexible and therefore benefited 

from either local or global biasing.  
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Chapter 1 

Introduction 

 

Human memory is subject to a multitude of distortions and often fails to represent 

events as they have actually occurred, which indicates memory’s constructive nature. 

Research on this topic has been conducted using a variety of paradigms and have 

demonstrated that memory distortions are highly prevalent and occur without awareness 

(Bartlett, 1932; Davis & Loftus, 2007; Deese, 1959; Roediger & McDermott, 1995). 

Generally, people believe that their memory for events are accurate, not realizing that 

memories fade and distort over time. For example, Bartlett (1932) reported false 

memories in participants after having them repeatedly try to recall a story. When retelling 

the story, people accurately remembered the general plot, but the specific content of the 

story was modified by adding, deleting, or changing various details. Additional research 

has demonstrated that such errors are not limited to complex meaning laden stories. 

Deese (1959) was one of the first researchers to report memory distortions for 

semantically associated word lists. Results indicated that after studying semantically 

associated word lists participants would often recall words that were not presented on the 

studied list but that were semantically associated with words on the list (i.e., the critical 

lure). Results also indicated false recall (incorrectly identifying the critical lure during a 

free recall test) varied greatly, with some lists never producing false recall and others 

almost always producing false recall. Deese (1959) proposed that the variability in false 
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recall across lists was a result of the mean strength of the association between the list 

words and the unpresented critical lure.  

Roediger and McDermott (1995) extended these findings using what is now 

referred to as the Deese-Roediger-McDermott (DRM) paradigm (Deese, 1959; Roediger 

& McDermott, 1995). The DRM paradigm is currently the most widely used paradigm to 

test associative memory distortions. In the DRM paradigm participants are presented with 

lists of 15 words, (e.g., thread, pin, eye, sewing, sharp, point, pricked, thimble, haystack, 

thorn, hurt, injection, syringe, cloth, and knitting) which are all semantically associated 

with a unpresented critical lure (e.g., needle). Subsequent research using this paradigm 

has replicated and extended the original research findings. This demonstrates that false 

memories in the DRM paradigm persist after immediate testing, warning participants of 

the effect and without misleading information. False memories persist despite introducing 

no misleading information, following immediate testing and even after warning 

participants about the effect prior to testing (Roediger et al., 2001).  

 

Theories that Explain Associative Memory Errors 

According to Roediger and McDermott (1995) two possible theories, Activation-

Monitoring Theory and Fuzzy Trace Theory could account for false memory errors, 

which have been demonstrated through the DRM paradigm. Activation-Monitoring 

Theory argues that the critical lure can be activated by the presentation of the associated 

study words through a process called spreading activation (Anderson, 1983; Collins & 

Loftus, 1975). Through the presentation of items during the study phase an item will be 
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activated which causes spreading activation to occur in the semantic network. Activation 

of an item then spreads to other semantically related items. If the critical lure is activated 

at retrieval, false memories can result due to a failure in source monitoring (identifying 

the source of activation). That is, participants have difficulty in discriminating between 

items activated from the studied list and those activated through spreading activation 

(Gallo & Seamon, 2004). Activation-Monitoring Theory accounts for this failure in 

source monitoring by arguing that when a lures’ representation is strongly activated 

during encoding, it can become associated with the encoding context and participants 

then believe the lure occurred in the same encoding context as studied items (Arndt, 

2010). 

Fuzzy Trace Theory, on the other hand, argues that information is stored 

simultaneously in two separate memory traces, a verbatim trace, and a gist trace 

(Brainerd, Reyna, & Kneer, 1995; Reyna & Brainerd, 1995). The verbatim trace contains 

literal, item specific details of an experience, while gist traces contain globally inferred 

semantic information that links commonalities among experiences. In other words, 

verbatim traces are highly detailed representations of an event and tend to be highly 

accurate, and gist traces are less detailed and allow people to infer the general meaning 

(Arndt, 2010; Brainerd & Reyna, 2002; Verkoeijen & Bouwmeester, 2012). Falsely 

remembering the presentation of a critical lure occurs because of the semantic 

commonalities of the study list triggers gist traces. Therefore, false memories of 

unstudied items occur if they highly match gist traces and decrease when unstudied items 

trigger retrieval from verbatim traces (Arndt, 2010).  
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Factors that Affect Reduction of Associative Memory Errors 

Although false memories can be pervasive, research has revealed many factors 

that can act to reduce one’s susceptibility to forming false memories. This research has 

revealed both population difference and differences at the individual level which aid in 

memory accuracy. Young children (5-9 years of age) are less prone to false memories as 

assessed using the DRM paradigm. Some researchers believe this is due to a less 

developed semantic network. Specifically, children may report fewer false memories in 

comparison to older children and adults due to less of an ability to make meaning-based 

connections across items presented in DRM lists (Odegard, Holliday, Brainerd, & Reyna, 

2007). An alternative explanation to these age differences could be that in comparison to 

older children and adults, young children report fewer false memories because they rely 

more on feature-based processing rather than holistic processing (Pellicano & Rhodes, 

2003). Focusing on specific features of the words rather than the holistic semantic 

meaning of the words would decrease spreading activation and could account for the 

decrease in reports of critical lures. It is suggested from the face processing literature that 

children do not begin to process information holistically (identifying representations of 

the overall structure of faces) until age 10 (Carey & Diamond 1977), which is consistent 

with the ages that false memories tend to increase (Odegard et al., 2007).  

Research has also demonstrated that encouraging participants to focus on salient 

visual information (e.g., the font of the word) at study reduces false memory rates. This is 

referred to as distinctiveness processing. Processing information in this way increases the 

precision with which study items are encoded, which in turn may lead to an increase for 
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information participants require to be retrieved from memory before endorsing an item as 

being previously presented in the study phase (Arndt & Reder, 2002). If participants fail 

to retrieve visual information at test, they tend to reject the test item because unstudied 

items are less likely to have visual information associated with them, resulting in a 

reduction in false memories. This type of processing is an example of post-access 

monitoring; items are strategically monitored at test for evidence of original processing 

(Hunt, Smith, & Dunlap, 2011). Similarly, processing features that are unique to 

individual items decreases the number of falsely remembered words (Smith, 2006). 

Processing information unique to individual items is known as item-specific processing. 

Item-specific processing also impoverishes relational processing, thereby reducing the 

activation of the critical lure. In addition, by increasing item-specific processing memory 

for studied items should be improved (Gunter, Bodner, & Azad, 2007). 

Both the distinctiveness heuristic and item-specific processing relies on local 

rather than global information processing (Hunt et al., 2011). Local processing involves 

identifying individual features that make up the larger whole of an object or stimulus. 

Global processing involves more readily identifying larger, overall aspects of an object or 

stimulus. Global processing has been shown to increase false memories greatly in the 

DRM paradigm because of the interconnected nature of the lists (Odegard et al., 2007). 

This notion is in accordance with fuzzy trace theory, which indicates a distinction 

between gist representations for a single event (i.e., local gist) and gist representations 

that integrate meaning across events. Local gist representations are based on extracting 

meaningful features of an item without regard to other items in the list, while gist 
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representations provide meaningful relations among items. Participants who use item by 

item information processing tend to make fewer memory errors (McCabe, Presmanes, 

Robertson, & Smith, 2004; Thomas & Sommer, 2005) compared to those who use gist 

information processing who make significantly more errors (Tun, Wingfield, Rosen, & 

Blanchard, 1998).         

 

Individual Differences in Susceptibility to Associative Memory Errors  

The general way in which individuals process information is referred to as 

cognitive style. Two broad classifications of cognitive style popularized by Herman 

Witkin, Oltman, Raskin and Karp (1971) are Field dependence and field independence 

(FDI). Witkin proposed FDI to be a stable personality trait, which predisposes people’s 

ability to separate elements from their context or field (Witkin, et al., 1971). FDI 

represents a continuum of processing style ranging from highly field dependent (FD) to 

highly field independent (FI). Individuals high in FD encode environmental stimuli 

globally, which leads them to consider stimuli as a whole and to analyze situations based 

upon the basis of holistic impressions. Individuals high in FI encode information more 

analytically or locally, meaning they break down stimuli and separate it from its context 

more efficiently than FD individuals do (Corson, Nadege, & Andreana, 2009). 

        Several instruments are used to assess the FDI construct, including the Group 

Embedded Figures Test (GEFT; Witkin et al., 1971). This test is a traditional visuospatial 

test, which asks participants to identify a simple geometric figure, which is embedded in 

a more complex figure. The GEFT specifically measures one’s ability to locate a simple 
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figure from a more complex geometric array, therefore assessing FI. FD individuals have 

a natural difficulty in separating an item from its context, which results in a lower score 

on the GEFT. However, FI individual’s ability to separate relevant material from its 

context leads them to perform far better than FD individuals (Evans, Richardson & 

Waring, 2013).  

FDI is associated with many psychological functions, such as intellectual and 

social abilities. FI processors tend to have better memory recall and recognition 

compared to FD processors (Reardon, Jolly, & McKinney, 1982), and they usually score 

higher on intelligence tests (Rittschof, 2008; Saracho, 2003). However, people who are 

FD tend to have more developed social skills, as they are better at comprehending social 

situations and are able to get closer to the person with whom they are interacting 

(Saracho, 2003). FD individuals’ global processing style also makes them better at 

holistic facial recognition compared to FI individuals (Pithers, 2002). The reason why 

FI’s outperform FD’s in academic and intellectual areas is not fully understood, however, 

research suggests this may be due to FI’s having superior working memory, the ability to 

maintain attention, and inhibit irrelevant information compared to FD individuals 

(Goode, Goddard, & Pascual-Leone, 2002; Guisande, Paramo, Tinajero, & Almeida, 

2007; Jia, Zhang & Li, 2014).  

 

Cognitive Style and Susceptibility to Associative Memory Errors 

 Current research on FDI in relation to false memories using the DRM paradigm 

is limited. To date, there are only two published articles assessing the relationship 

https://link.springer.com/article/10.1007/s00221-011-2919-1
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between FDI and susceptibility to forming false memories in the DRM paradigm. 

Winograd, Peluso and Glover (1998) assessed a number of cognitive and personality 

traits including FDI. They first administer a DRM memory task and then the GEFT. They 

assessed the relationship between individual differences and susceptibility to memory 

errors by calculating correlations. Therefore, FDI was treated as a continuous variable. 

Winograd et al. (1998) did not find a significant correlation between FDI and 

susceptibility to false memories. A later study by Corson et al. (2009) first administers 

the GEFT and then the DRM memory task. They classified FDI into extreme FI and 

extreme FD. Participants who scored one standard deviation above the mean were 

classified as FI and those who scored one standard deviation below the mean were 

classified as FD. They found that mean recognition ratings for critical lures were 

significantly higher for FD participants compared to FI participants. It is clear that these 

two studied present conflicting results. Due to the vastly different methods and analyses 

used in the two studies, it is difficult to draw sound conclusions. Possible explanations for 

these inconsistent findings may be due to the procedures implemented. More specifically, 

Corson et al. (2009) presented participants with the GEFT prior to the DRM task. This 

may have biased FI participants to adopt local processing style on the DRM task, thereby 

significantly improving their memory performance compared to FD participants. 

Arguably, FD participants would not necessarily be biased to process information in a 

local manner, because this processing style does not come naturally to them. Conversely, 

Winograd et al. (1998), who did not find significant correlations between false memories 



9 

 

 

 

and FDI, presented participants with the DRM task first, and had participants return on 

another day to take a series of assessments, one of which was the GEFT.   

Although local processing style is unlikely to be automatically triggered by the 

GEFT, FD participants may still be able to adopt a local processing style through biasing. 

Processing style can be biased towards either local or global style, by using a NAVON 

letter task. This task consists of presenting participants with a large letter array composed 

of smaller letters, for example, a larger letter “H” composed of smaller “T’s” (see 

appendix F). Participants are asked to say aloud the smaller or bigger letter to bias 

processing towards local or global styles, respectively. Weston and Perfect (2005) 

attempted to bias information processing by using a NAVON letter task to explore the 

effect of processing style on facial feature recognition on composite face halves. They 

biased participants’ information processing either globally or locally and found that 

participants who had been biased towards a local processing style were faster at 

recognizing facial features presented during the study phase compared to participants 

who had been biased towards a global processing style.  

 

The Present Study 

The inconsistent findings and limited research exploring the link between FDI and 

false memories demonstrates a need for further investigation. The first objective of the 

present study was to determine whether previous findings suggesting a relationship 

between FDI and susceptibility to semantic false memories in the DRM paradigm could 

be replicated (e.g., Corson et al., 2009). Critically, however, this study tested memory 
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performance prior to any manipulations that could affect encoding. The second goal was 

to verify whether the FDI construct is more malleable than previously proposed. 

Participants first completed a memory performance pre-test, which consisted of 

presenting them with DRM word lists. Each word was presented one word at a time, on a 

computer screen for approximately one second each. Following the presentation of all 

word lists participants had three minutes to complete a recognition test. Next, participants 

completed the GEFT, a measure used to classify FD and FI individuals. Participants then 

performed the NAVON letter task. The NAVON letter task involves presenting a large 

letter array composed of smaller letters to participants. By focusing on either the smaller 

letters (local condition) or the larger letter (global condition), participants were biased 

towards a local or global processing style. They then completed a DRM post-test, similar 

to the pre-test, however, there were no repeating lists from the pre-test.  
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Chapter 2 

Method 

 

Participants 

A power analysis (β = .80) using G*Power indicated that 140 participants were 

needed to detect a large effect η2 = .25 at an alpha of p < .05. Participants were sampled 

from the University of Wisconsin Oshkosh SONA participant pool. They were enrolled 

in introductory to psychology courses and were given three credits towards their research 

requirement. 

Materials 

DRM lists. The original 24 DRM lists (Rodiger & McDermott, 1995; see 

appendix C) were used in the present study, each list contained 15 study words. Eight of 

the lists were selected from the 24 total DRM lists for the pre-test and eight lists were 

selected from the remaining 16 lists to be used for the post-test. Both pre-test and post-

test lists were created to ensure that they had the same backward associative strength, that 

is they had the same level of association between studied list words and falsely recalled 

unpresented critical words (Arndt, 2012). Two versions of the pre-test and post-test lists 

were created; each version had the same BAS, and each was counterbalanced across 

conditions. A recognition test for both the pre-test and post-test was composed of 48 

items and was obtained by selecting three items from each of the eight presented lists and 

three items from four unpresented lists in the 1, 8, and 10 serial positions and critical 

lures from the eight presented and four unpresented lists (12 total).  
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The group embedded figures test (GEFT). The GEFT (see appendix D) is a 

timed group-administered test of 25 items. Participants outline the simple figure located 

in the complex pattern. There are three timed sections of seven, nine, and nine items, 

respectively. Participants had two, five, and five minutes to complete the first, second, 

and third sections of the GEFT, respectively. The number of simple figures correctly 

identified on the last two sections constituted the raw score. The GEFT is scored on a 

continuum with 19 possible degrees (0-18) that was used as a measure of degree between 

FD and FI. The score represents the number of correctly identified figures.  

Mathematics problems. Participants had five minutes to complete 100 simple 

multiplication mathematics problems (see appendix E). Five minutes was chosen as the 

length of time for the filler task to diminish any priming effects of any previous tasks and 

to keep the total duration of the study under one and a half hours. The mathematics 

problems served as an unrelated distractor task following the GEFT to reduce priming 

from the GEFT to the NAVON letter task.  

The NAVON letter task. The NAVON letter task (see appendix F), presented 

participants with a large letter, which is composed of smaller letters. The NAVON letter 

task consisted of 36 letter arrays presented for five seconds each was used to bias 

processing towards either local or global styles. Participants said aloud either the smaller 

letter (local condition) or the larger letter (global condition).  
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Procedure 

Upon arriving at the laboratory, participants were greeted and directed to read an 

informed consent document. Participants completed the informed consent document in 

they wished to participate in the study. Then they were given instructions about the tasks 

they would complete for the study. Participants first completed a DRM memory pre-test 

consisting of eight study lists with 15 words per list. Each word on the list was presented 

one word at a time via computer screen for approximately one second each. After the last 

word of the last list was presented, participants had three minutes to complete a 

recognition memory test. The recognition test again presented participants with a list of 

words one word at a time. Each word appeared for four seconds. During these four 

seconds, participants were required to determine if the word was old or new using a key 

press. They pressed the “M” key to indicate that the word was old and the “Z” key to 

indicate the word was new. The recognition test consisted of 48 words including study 

words and two types of unstudied words, critical lures, and unrelated lures. They then 

completed the online version of the GEFT to determine if they are FI or FD processors. 

Participants were classified as FD or FI based on national undergraduate norms (M = 

11.4, SD = 4.2; Torres & Cano, 1995; Witkin, et al., 1971). Participants whose raw GEFT 

scores were greater than the national mean (11.4) were classified as FI and those whose 

GEFT scores were below 11.4 were classified as FD (Torres & Cano, 1995).  

Following the GEFT, participants were then given five minutes to complete as 

many problems as possible of 100 unrelated multiplication mathematics problems (see 

appendix E). Participants were then randomly assigned to either a local or a global bias 
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condition and then they completed a NAVON letter task to bias either local or global 

processing. The NAVON letter task consisted of presenting participants with large letter 

array composed of smaller letters. To bias towards a local processing style, participants 

were instructed to say aloud the smaller letter, and to bias towards a global style they 

were instructed to say aloud the larger letter. The NAVON letter task consisted of 36 

letter arrays, each presented for five seconds (Weston & Perfect, 2005). Following the 

completion of the NAVON task participants completed a DRM post-test with no 

repeating word lists from their first DRM pre-test. After completing all eight lists there 

was another recognition memory test (see Figure 1 for task order).  

 

Design  

The present study consisted of a 2 (cognitive style: FD vs. FI) x 2 (bias type: 

Local vs. Global) x 2 (test time: Pre-test vs. Post-test) design. Dependent variables were 

the proportion of recognized studied words, unrelated lures, and related lures (critical 

lures). Separate mixed ANOVAs were used to analyze the three dependent variables.  

A signal detection analysis (SDT), specifically d′, was also used to measure 

sensitivity or the standardized differentiation between hits (studied words) and false 

alarms (both related and unrelated lures) of recognized items (see Table 1 for formulas). 

Sensitivity estimates were computed for item-specific memory by comparing studied 

words (hits) to unrelated lures (false alarms) and by comparing studied words (hits) to 



15 

 

 

 

critical lures (false alarms). Estimates of gist memory 1(i.e. greater false memories) were 

computed by comparing false alarms to critical (related) lures (hits) to false unrelated 

lures (false alarms). Each comparison was subjected to a separate ANOVA. False alarms 

to unrelated lures served as the measure of baseline error rates for computing d′ for both 

studied words and critical lures (see Table 1 for formulas; Koutstaal & Schacter, 1997). A 

participant obtaining a larger d′ score when comparing studied words to critical/unrelated 

lures indicates greater sensitivity and better item-specific memory. A participant 

obtaining a larger d′ score when comparing false alarms for critical lures to false alarms 

for unrelated lures indicates more gist memories and therefore more false memories. 

Estimates of sensitivity at three different levels served as dependent variables.  

Therefore, the present study measured six dependent variables. Specifically, there 

were three dependent variables for recognition memory; the proportion of recognized 

studied words, critical lures and unrelated lures. There were also three dependent 

variables measured using signal detection analysis; the sensitivity to discriminate studied 

words from critical lures, studied words from unrelated lures and critical lures from 

unrelated lures (gist memory).  

 

Hypotheses 

Activation- Monitoring Theory (Anderson, 1983; Collins & Loftus, 1975) and 

Fuzzy Trace Theory (Brainerd et al., 1995; Reyna & Brainerd, 1995) can both account 

 
1 Please note, although the language used is the same, gist memory in SDT and gist traces in FTT are not 

synonymous.  
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for individual difference in susceptibility to false memories between field dependent and 

field independent individuals. The difference in how information is processed will likely 

influence how it is remembered and later retrieved. FI individuals use item-specific 

processing which should increase correct memory for studied items and predispose them 

to be more resistant to the creation of false memories. In other words, FI individuals 

should be better able to separate the presented words in the list from the critical lures they 

activate, therefore producing fewer false memories (Corson et al., 2009). Therefore, the 

present study only proposes hypotheses central to examining the relationship between 

susceptibility to false memories as a function of cognitive style, and the influence of 

processing bias on FD and FI participant’s susceptibility to false memories. Hypotheses 

will be the same for ANOVAs conducted to measure recognition of studied words, 

critical lures and unrelated lures as well as three different measures of sensitivity using 

the SDT analysis. With this study, recognition of unrelated lures tends to be low across 

conditions and manipulations and therefore is expected to be low across all conditions.  

 Main effects of cognitive style and processing bias are expected to emerge for 

both the standard false memory analysis and for the SDT analysis. Specifically, it is 

expected that FI participants will recognize more studied words and fewer critical lures 

compared to FD participants. Additionally, it is expected that FI participants will show 

greater sensitivity in discriminating studied words from critical lures and studied words 

from unrelated lures, and lower sensitivity in discriminating critical lures from unrelated 

lures compared to FD participants (hypothesis 1). Biasing participants towards a local 

processing style will result in better memory performance in that they will recognize 
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more studied words and fewer critical lures compared to participants biased towards a 

global processing style. Participants biased towards a local processing will also show 

greater sensitivity in discriminating studied words from critical lures and unrelated lures, 

and lower sensitivity in discriminating critical lures from unrelated lures compared to 

participants biased towards a global processing style (hypothesis 2).  

  A two-way interaction of Cognitive Style and Bias Type is also expected to 

emerge. FD participants biased towards a local processing style will recognize more 

studied words and fewer critical lures compared to FD participants who are biased 

towards a global processing style. While FI participants’ performance is not expected to 

change across bias conditions. FD participants biased towards a local processing style 

will show greater sensitivity in discriminating studied words from critical lures and 

unrelated lures, and lower sensitivity in discriminating critical lures from unrelated lures 

compared to FD participants biased towards a global processing style. FI participants’ 

sensitivity is not expected to changes across biasing conditions (hypothesis 3). 

Finally, a three-way interaction is also expected between Bias Type, Cognitive 

Style and Test Time is also predicted, with FD participants biased towards a local 

processing style reporting more studied words and fewer critical lures on the prost-test 

compared to FD participants biased towards a local style on the post-test. FI participants’ 

performance is not expected to change across bias type from pre-test to post-test. FD 

participants biased towards a local processing will show greater sensitivity in 

discriminating studied words from critical lures and unrelated lures, and lower sensitivity 

in discriminating critical lures from unrelated lures on the post-test compared FD 
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participants biased towards a local style on the post-test. FI participants’ sensitivity is not 

expected to change across bias type from pre-test to post-test (Hypothesis 4). 

Planned Comparisons. Regardless of whether the 2-way or 3-way interactions 

are significant all analyses will be followed up with planned comparisons. Specifically, it 

is expected that FD participants will report more false memories compared to FI 

participants on the pre-test before any type of biasing (hypothesis 5). It is also expected 

that FD participants will show a reduction of false memories after local biasing on the 

post-test compared to the pre-test (hypothesis 6).   
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Chapter 3 

Results  

 

Descriptive   

The average GEFT score, across the entire sample, was 11.23 (N = 140, SD = 

4.66, range = 1- 18). Participants who scored above the national average of 11.4 were 

classified as FI (N = 77) and those who scored below the national average were classified 

as FD (N = 64; Torres & Cano, 1995). There was a total of N = 69 in the local condition 

and N = 72 in the global condition of the NAVON letter task. This resulted in N = 41 FI 

participants biased towards a global style, N = 36 FI participants biased toward a local 

style, N = 31 FD participants biased toward a global style and N = 33 FD participants 

biased toward a local style.  

 

Recognition Memory  

To test whether memory for studied words, critical lures and unrelated lures 

varied as a function of cognitive style on the Pre-test before any biasing (hypothesis 5) an 

independent samples t-test was conducted. There was not a significant difference between 

FI and FD participants in the proportion of recognized studied words, t(139) = .98, p = 

.33, d = .17, critical lures, t(139) = .41, p = .69, d = .07, or unrelated lures, t(139) = -1.13, 

p = .26, d = .19, on the Pre-test before any type of biasing. Mean proportions as a 

function of Cognitive Style for studied words, critical lures, and unrelated lures are 

displayed in Table 2.  
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An independent samples t-test was conducted on Post-test data to determine if 

memory for studied words, critical lures and unrelated lures varied as a function of 

biasing type. There was not a significant difference between participants biased towards a 

local or global style in the proportion of recognized studied words, t(139) = -.85, p = .40, 

d = .14, critical lures, t(139) = -.36, p = .72, d = .06, or unrelated lures, t(139) = -.70, p = 

.49, d = .12, on the Post-test collapsed across Cognitive Style. Mean proportions as a 

function of Biasing Type for studied words, critical lures, and unrelated lures are 

displayed in Table 3.  

Studied words. To determine whether accurate recognition of studied words (old 

responses to studied words) differed as a result of Cognitive Style, Bias Type and Test 

Time a 2 (Cognitive Style: FD vs. FI) x 2 (Bias Type: Local vs. Global) x 2 (Test Time: 

Pre-test vs. Post-test) mixed factorial ANOVA was conducted on old responses to studied 

words. Cognitive style and Biasing Type were between-subjects factors whereas Test 

Time was a within-subjects factor. There were no significant main effects of Test Time, 

Cognitive Style (hypothesis 1) or Bias Type (hypothesis 2; all ps > .05). There was not a 

significant interaction between Test Time and Cognitive Style, between Test Time and 

Bias Type, or between Cognitive Style and Bias Type (hypothesis 3; all ps > .05). The 

three-way interaction between Test Time, Cognitive Style, and Bias Type (hypothesis 4) 

was also not significant.  

Critical lures. The same ANOVA was performed to examine whether false 

recognition of critical lures (old responses to critical lures) differed because of Test Time, 

Cognitive Style, and Bias Type. There was a significant main effect of Test Time, 
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F(1,137) = 18.39, p <.001, ηp
2 = .12, with fewer critical lures being recognized on the 

Post-test (M =.72, SD = .22) compared to the Pre-test (M =.80, SD = .18). Main effects of 

Cognitive Style (hypothesis 1) and Bias Type were not significant (all ps > .05). There 

was also not a significant interaction between Test Time and Cognitive style, between 

Test Time and Bias Type or between Cognitive Style and Bias Type (hypothesis 3; all ps 

> .05). The three-way interaction of Test Time, Cognitive Style and Bias type (hypothesis 

4) was also not significant.  

Unrelated lures. Finally, the same ANOVA was performed for recognized 

unrelated lures. There was a significant main effect of Test Time, F(1,137) = 4.97, p = .03, 

ηp
2 =.04; with more unrelated lures being recognized on the Post-test (M = .09, SD = .09) 

compared to the Pre-test (M = .07, SD = .09). There were no significant main effects of 

Cognitive Style or Bias Type (all ps > .05). There was not a significant interaction between 

Test Time and Cognitive Style, between Test Time and Bias Type or between Cognitive 

Style and Bias Type (all ps > .05). The three-way interaction between Test Time, Cognitive 

Style, and Bias Type was also not significant. Mean proportions of recognition rates as a 

function of Test Time, Cognitive Style, and Bias Type are displayed in Table 4.  

Planned comparisons for recognition memory. Although the three way 

interaction was not significant planned comparisons were conducted to further determine 

if biasing FD and FI participants would affect recognition of studied words, critical lures 

and unrelated lures (hypothesis 6). The present study compared FD participants’ pre and 

post biasing recognition rates for both local and global biasing types. FD participants 

biased towards a local style showed no difference in recognition of studied words, critical 
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lures, or unrelated lures (all ps > .05) on the Pre-test compared to the Post-test. FD 

participants biased towards a global style showed a significant reduction in recognition of 

critical lures, t(30) = 2.92, p = .007, d = .49, on the Post-test (M = .73, SD = .21) 

compared to the Pre-test (M = .83, SD = .18). There was not a difference in recognition of 

studied words, or unrelated lures (all ps > .05) for FD participants biased towards a global 

style on the pre- versus post-test.  

FI participants biased towards a local style showed a significant reduction in 

recognition of critical lures, t(35) = 2.35, p = .03, d = .45, on the Post-test (M = .69, SD = 

.24) compared to the Pre-test (M = .79, SD = .17). There was no significant difference in 

recognition rates for studied words or unrelated lures (all ps > .05) for these participants. 

FI participants biased towards a global style showed a significant decrease in recognition 

of critical lures, t(40) = 3.04, p = .004, d = .49, on the Post-test (M = .73, SD = .21) 

compared to the Pre-test (M = .82, SD = .17). There was not a significant increase in 

recognition of studied words or unrelated lures (all ps > .05) on the pre-test compared to 

the post-test.  

It appears that biasing participants in line with their natural cognitive style helped 

to decrease recognition of critical lures. However, biasing participants towards a global 

style helped both FI and FD participants report fewer critical lures and helped FI 

participants recognize more of the studied words compared to their pre-biasing scores. 

Results may reflect a practice effect. Although this alternative explanation is unlikely, 

because it would not explain why recognition rates vary by cognitive style and probe 

type.  
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Signal Detection Analyses  

The next set of analyses compared sensitivity in FD and in FI participants biased 

towards local vs. global style. d′ was chosen as an estimate of sensitivity (Snodgrass & 

Corwin, 1988) and was calculated as [z Hit – z FA] (Kroll, Yonelinas, Dobbins, & 

Frederick, 2002; Macmillan & Creelman, 2005). Estimates of sensitivity were computed 

for item-specific memory, that is memory that refers to the processing of information 

unique to individual items (Smith, Hunt, & Gallagher, 2008), and gist memory, that is 

relying on the general conceptual and/or perceptual similarity of study and test items 

(Koutstaal & Schacter, 1997). For item specific memory two measures were used: false 

alarms compared to critical lures and false alarms compared to noncritical unstudied 

items (i.e. unrelated lures). Both served as the measure of baseline error rates for 

computing d′ for studied probes (Koutstaal & Schacter, 1997). These scores are presented 

in Table 5. Each of these indices of sensitivity was treated as a dependent variable in 

separate analyses of variance (ANOVAs). The outcome of these analyses is reported 

next, grouped by type of measure 

Item-specific memory (hits compared to false alarms to related lures). 

Sensitivity measures using d′ showed a similar pattern of results as the recognition data, 

all d′ results are displayed in Table 5. A 2 (Test Time: Pre-test vs. Post-test) x 2 

(Cognitive Style: FD vs. FI) x 2 (Bias Type: Local vs. Global) ANOVA for studied 

words compared to related lures revealed a main effect of Test Time, F(1, 136) = 13.58, p 

< .001, ηp
2 = .09, This was an indication participants showed significantly greater 

sensitivity in discriminating studied items from related lures on the Post-test (M = .34, SD 
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= .69) compared to the Pre-test (M = .11, SD = .55). Main effects of Cognitive Style 

(hypothesis 1) and Bias Type (hypothesis 2) were not significant (all ps > .05).    

There was not a significant interaction between Test Time and Cognitive Style, 

between Test Time and Bias Type or between Cognitive style and Bias Type (hypothesis 

3; all ps > .05). The three-way interaction between Test Time, Cognitive Style, and Bias 

Type (hypothesis 4) was also not significant.  

Item-specific memory (hits compared to false alarms to unrelated lures). The 

same ANOVA was performed to examine whether sensitivity to discriminate studied 

words from unrelated lures differed because of Test Time, Cognitive Style, and Bias 

Type. Main effects of Test Time, Cognitive Style (hypothesis 1) and Bias Type 

(hypothesis 2) were not significant (all ps > .05).   

There was no significant interaction between Test Time and Cognitive Style, 

between Test Time and Bias Type or between Cognitive Style and Bias Type (hypothesis 

3; all ps > .05). The three-way interaction of Test Time, Cognitive Style and Bias Type 

(hypothesis 4) was not significant.  

Gist-based memory (false alarms to critical lures compared to false alarms to 

unrelated lures.) Finally, the same ANOVA was performed to examine whether 

sensitivity to discriminate critical lure to unrelated lures (i.e., gist memory) differed 

because of Test Time, Cognitive Style, and Bias Type. There was a main effect of Test 

Time, participants showed a significant decrease in reliance on gist memory on the Post-

test (M = 1.90, SD = .62) compared to the Pre-test (M = 2.14, SD = .52), F(1, 136) = 

17.05, p < .001, ηp
2 = .11; indicating a greater ability to discriminate between critical 
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lures and unrelated lures on the Post-test compared to the Pre-test. Main effects of 

Cognitive Style (hypothesis 1) and Bias Type (hypothesis 2) were not significant (all ps > 

.05). The interaction between Test Time and Cognitive Style, between Test Time and 

Bias Type and between Cognitive Style and Bias type (hypothesis 3) was also not 

significant (all ps > .05). The three-way interaction of Test Time, Cognitive Style and 

Bias Type (hypothesis 4) was also not significant for reliance on gist memory.  

Planned comparisons for sensitivity measures. Planned comparisons 

(hypothesis 6) revealed that FD participants who were biased towards a local style 

showed no significant change in sensitivity to discriminate between studied words and 

critical lures, t(32) = -.470, p = .64, d = .09, This was also true between studied words 

and unrelated lures, t(31) = .957, p = .35, d = .22, or in reliance on gist memory, t(31) = 

1.507, p = .14, d = .29. FD participants biased towards a global style showed a significant 

increase in sensitivity to discriminate between studied words and critical lures on the 

Post-test (M = .32, SD = .75) compared to the Pre-test (M = .01, SD = .57), t(30) = -3.027, 

p = .005, d = .46. There was no significant difference in sensitivity to discriminate 

between studied words and unrelated lures or reliance on gist memory (all ps > .05). 

 FI participants biased towards a local style showed a significant decrease in 

reliance on gist memory on the Post-test (M = 1.85, SD = .66) compared to the Pre-test 

(M = 2.16, SD = .44), t(35) = 2.699, p = .011, d = .56. There were no significant changes 

in sensitivity to discriminate between studied words and critical lures or studied words 

and unrelated lures (all ps > .05). FI participants biased towards a global style showed a 

significant increase in sensitivity to discriminate between studied words and critical lures, 
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t(40) = -3.10, p = .004, d = .59 on the Post-test (M = .38, SD = .70). This is compared to 

the Pre-test (M = .03, SD = .48) and a decrease in reliance of gist memory t(40) = 2.58, p 

= .01, d = .44, on the Post-test (M = 1.91, SD = .59) compared to the Pre-test (M = 2.16, 

SD = .53). There was not a significant difference in sensitivity to discriminate between 

studied words and unrelated lures.   
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Chapter 4 

Discussion 

 

The present study aimed to determine (a) if there was a difference in true and 

false memories as a function of cognitive style, and (b) if biasing participants toward a 

local or global style using a NAVON letter task would influence their true and false 

memory. Mixed factorial measures analyses of variance (ANOVA) were conducted on 

studied words, critical lures and unrelated lures for recognition memory, as well as on 

sensitivity measures (i.e., d′) to examine these variables. It was expected that FI 

participants would report fewer false memories on the pre-test, before any biasing, 

compared to FD participants. Moreover, it was predicted that biasing, particularly FD 

participants toward a local processing style would result in reducing false memories. 

Both fuzzy trace theory (Brainerd, Reyna, & Kneer, 1995; Reyna & Brainerd, 1995) and 

activation monitoring theory (Anderson, 1983; Collins & Loftus, 1975) would predict 

that FI participants and local biasing would result in fewer false memories. Item-specific 

processing (see Gunter et al., 2007) and the distinctiveness heuristic (see Arndt & Reder, 

2002) would also support the notion that local processing or FI individuals would 

produce fewer semantic false memories and more studied items. However, the current 

study found no significant differences in true or false memory as a function of cognitive 

style. These results replicate the findings of Winograd et al. (1998), who found no 

relationship between cognitive style and susceptibility to false memories. Contrary to 

predictions, there was also no significant difference in bias type on true or false memory. 
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Data analyses indicated that FD participants biased towards a global style reported 

significantly fewer false memories compared to their pre-test scores. In addition, FI 

participants appeared to benefit from both local and global biasing, in that they reported 

significantly fewer false memories on the post-test compared to their pre-test scores 

regardless of bias type.    

 

Working Memory Models 

Although FD participants reduction of false memories after global biasing, and FI 

participants reduction of false memories after both local and global biasing is in 

opposition to the predictions, it can still be theoretically explained from a working 

memory perspective. Working memory is thought to be a theoretical mechanism where 

information is temporarily stored and actively processed, and well known for its limited 

capacity (Baddeley, 1986; Baddeley, 1992; Baddeley & Hitch, 1974; Baddeley & Logie, 

1999). Many models of working memory have been developed (e.g. Atkinson & Shiffrin, 

1984; Cowan, 1999; 2005; Nairne, 1990; 2002), but the most popular model is 

Baddeley’s working memory model (Baddeley, 1986; 1992; 2010; Baddeley & Hitch, 

1974). In this model, several specialized cognitive components work together to 

temporarily store and process incoming information. These components include the 

central executive, which is a supervisory system that is involved in controlling and 

regulating the working memory system. Specifically, the central executive plays an 

important role of coordinating the two subsystems of working memory, the phonological 

loop and visuospatial sketchpad. The phonological loop and visuospatial sketchpad are 
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involved in storing and rehearsing visual and phonological information, respectively 

(Baddeley & Logie, 1999). The central executive is also involved in focusing and 

switching attention, which ensures the cognitive system is actively working and avoids 

distractions. Differences in working memory ability are typically attributed to different 

abilities in executive functioning and attentional inhibition (McCabe, Roediger, 

McDaniel, Balota, & Hambrick, 2010). The former aids in selecting the most important 

information, thereby freeing up space in working memory so as not to become 

overloaded with irrelevant information, whereas the latter allows an individual to focus 

on salient information and avoid distraction (Miyake, Witzki, & Emerson, 2001). 

Attention can be automatically directed to events due to physical or personal relevance 

but can also be directed by the central executive (Cowan, 1999). Therefore, it appears 

that executive function, specifically attentional inhibition, is an important factor in 

working memory. In fact, several studies have demonstrated that individuals with low 

working memory spans lack the attentional resources to suppress irrelevant information 

and are therefore more susceptible to interference or distraction (Conway & Engle, 1994; 

Rosen & Engle, 1997; Rosen & Engle 1998).  

 

Working Memory Capacity Influences False Memory Susceptibility 

Studies have found that working memory capacity (WMC) is an important factor 

involved in determining a person’s susceptibility to false memories (Peters, Jelicic, 

Verbeek, & Merckelbach, 2007). Individuals with greater WMC tend to produce fewer 

false memories compared to individuals with lower WMC (Watson, Bunting, Poole, & 
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Conway 2005). It is presumed that individuals with higher WMC have better abilities to 

accurately determine the source of a memory (i.e. better source monitoring ability) which 

aids in reducing false memories (Watson et al., 2005). According to the Source 

Monitoring Framework, qualitative characteristics of an event are stored in memory and 

the more perceptually rich these characteristics are the more likely they will be judged as 

being experienced rather than just imagined (Johnson Hashtroudi, & Lindsay, 1993). 

Reality monitoring (Johnson & Raye, 1981), a specific type of source monitoring, is 

defined as one’s ability to distinguish between internally generated memories (i.e. 

imagined memories) and externally generated memories (i.e. actually experienced 

memories). This is especially relevant in explaining false memories in the DRM 

paradigm since it is believed that false memories develop in the DRM paradigm due to 

participants’ incorrect judgements that the critical lure was externally generated when in 

reality it was internally generated through spreading activation (Anderson, 1983; Collins 

& Loftus, 1975), thus they experience a failure in reality monitoring.  

 

Working Memory and Cognitive Style 

Differences in working memory, specifically pertaining to, attentional inhibition 

and executive functioning, have been found to be strongly associated with cognitive style. 

FD individuals tend to be cognitively rigid, meaning they have difficulty in changing the 

way that they approach and solve problems. FI individuals on the other hand tend to be 

more cognitively flexible and can easily alternate between problem solving approaches 

(Bednarek & Orzechowski, 2008; Huteau, 1983; Pithers, 2002; Witkin et al., 1971). For 
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example, FD individuals tend to follow the provided structure of a situation, while FI 

individuals are much more flexible and are able to restructure or impose their own 

structure when solving a problem (Witkin et al., 1971). Cognitively rigid individuals 

typically have less efficient attentional inhibition, and lower working memory capacity. 

FI individuals are typically more flexible, have very efficient working memory, and better 

selective attention (Bednarek & Orzechowski, 2008; Huteau, 1983). Selective attention is 

thought to be caused by efficient inhibition mechanisms and therefore would be less 

susceptible to interference (Bednarek & Orzechowski, 2008). Greater flexibility has been 

found to be related to better executive functioning (Miyake et al., 2001), which is 

consistent with the evidence suggesting that FI individuals would have greater WMC and 

in turn greater flexibility.  

 It is possible that FD participants benefited from a global biasing and not from 

local biasing, because local biasing interfered with their natural processing style. FD 

individuals’ tendency to be cognitively rigid in the way they approach and solve 

problems could imply that they would be more prone to distraction and interference 

compared to FI individuals (Huteau, 1983; Pithers, 2002; Witkin et al., 1971). The 

interference potentially caused by biasing FD participants towards a local style may have 

impaired their working memory ability and they were unable to overcome the 

interference due to their tendency to be cognitively rigid. This interference increased 

relational processing, and therefore they were not able to use item-specific processing at 

encoding to reject critical lures accurately at test. Indeed, working memory has been 

associated with accuracy of retrieval monitoring (Watson et al., 2005). FI individuals 
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place more emphasis on selectively encoding information thereby reducing the amount of 

information held in working memory and increasing efficiency (Evans et al., 2013; 

Kozhevnikov, 2007; Richardson & Turner, 2000). Therefore, FD participants biased 

towards a local style may have been less engaged in accurate retrieval monitoring (i.e. 

accurately determine the sources of a memory at retrieval; Miyake et al., 2001; Rittschof, 

2008). High WM load can lead to greater processing of distractors and a shift to global 

processing (Ahmed & De Fockert, 2012). Therefore, global biasing does not necessarily 

aid in reducing false memories, rather it is possible that interference and FD participants 

adherence to provided structure that resulted in the unexpected findings. FI individuals 

were able to provide their own item-specific structure successfully to avoid false 

memories regardless of bias type.    

 

Limitations 

A possible limitation to the present study could be how FD and FI participants 

were categorized. Studies tend to use extreme cutoff scores on the GEFT to categorize 

FD and FI individuals (Corson et al., 2009) with individuals scoring between 15-18 being 

classified as FI and scores of 0-8 being classified as FD. By including participants who 

score in the middle range on the GEFT may have minimized differences leading to 

insignificant differences. However, when data was analyzed using only those in the top 

and lowest twenty-five percent results did not differ compared to the results obtained 

from a mean split. The present study also did not include a no-biasing control group, 

which may have been better able to account for practice effects. Future studies should 
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examine the effects of long-term training toward a local style and the effects on false 

memories. 

 

Conclusion 

The present study failed to discover a difference in true or false memories 

between FD and FI processors, overall replicating Winograd et al. (1998). Global biasing 

successfully reduced false memories for both FD and FI participants whereas local 

biasing resulted in a significant reduction in false memories only for FI participants. 

Signal detection analysis found a similar pattern of results, indicating no difference in 

sensitivity between FD and FI participants. Global biasing reduced reliance on gist 

memory for both FD and FI individuals, whereas local biasing only reduced reliance on 

gist memory for FI individuals. These results suggest that there is no relationship between 

cognitive style and susceptibility to false memories. However, this could be a result of 

how the present study categorized FD and FI participants. The obtained results were not 

in line with predictions; however, the results can still be explained from a working 

memory perspective. Further research is needed to examine fully the relationship between 

cognitive style, working memory, and false memories. It is necessary to determine if 

working memory mediates the effect of cognitive style on susceptibility to false 

memories.  
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Table 1 

d′ Formulas 

Measure Formula 

Item-specific memory d′= z(studied words) – z(critical lures) 

 d′ = z(studied words) – z(unrelated lures) 

Gist memory d′ = z(critical lures) – z(unrelated lures) 

  

Note.  d′ formulas used to calculate sensitivity for true and gist memory 
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Table 2 

 

Mean proportions of recognized items for FI and FD participants on Pre-test 

 

 

Note. Proportions are only from the Pre-test  

 

 

 

 

 

 

 

 

 

 

 FI FD 

 M (SD) M (SD) 

Studied .81 (.10) .79 (.10) 

Lure .81 (.17) .79 (.19) 

Unrelated Lures .06 (.09) .08 (.09) 
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Table 3 

 

Mean proportions of recognized items for Local and Global biasing on Post-test 
 Local Global 

 M (SD) M (SD) 

Studied .81 (.09) .82 (.11) 

Lure .72 (.23) .73 (.21) 

Unrelated Lures .09 (.08) .10 (.09) 

 

Note. Proportions are only from the Post-test 
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Table 4 

  

Mean proportions of recognized items as a function of cognitive style and bias type  
 FD FI 

 Local Global Local Global 

 Pre-test Post-test Pre-test Post-test Pre-test Post-test Pre-test Post-test 

 M (SD) M (SD) M (SD) M (SD) M (SD) M (SD) M (SD) M (SD) 

Studied .78 (.11) .79 (.10) .79 (.08) .82 (.10) .83 (.10) .82 (.08) .79 (.10) .82 (.11) 

Lure .76 (.19) .74 (.23) .82 (.18) .72 (.22) .79 (.17) .69 (.24) .81 (.17) .72 (.22) 

Unrelated 

Lure 

.06 (.08) .10 (.08) .08 (.08) .09 (.07) .05 (.08) .08 (.08) .08 (.09) .09 (.07) 

 

Note. Proportions include data from Pre- and Post-test 
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Table 5 

Mean proportions for sensitivity measures measured using d′  

 FD FI 

 Local Global Local Global 

 Pre-test Post-

test 

Pre-test Post-

test 

Pre-test Post-

test 

Pre-test Post-

test 

 M (SD) M (SD) M (SD) M (SD) M (SD) M (SD) M (SD) M (SD) 

True 

Memory 

        

Studied-

Lures 

0.15 

(.62) 

.21 

(.67) 

.01 

(.57) 

.32 

(.75) 

.26 

(.53) 

.45 

(.65) 

.03 

(.48) 

.38 

(.70) 

Studied-

Unrelated 

2.25 

(.53) 

2.13 

(.47) 

2.14 

(.49) 

2.26 

(.51) 

2.43 

(.54) 

2.30 

(.37) 

2.19 

(.49) 

2.30 

(.53) 

Gist 

Memory 

        

Lures-

Unrelated 

2.09 

(.58) 

1.93 

(.61) 

2.13 

(.53) 

1.94 

(.66) 

2.16 

(.44) 

1.85 

(.66) 

2.16 

(.53) 

1.91 

(.59)  

  

Note. Proportions represent data from Pre- and Post-test  
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Figure 1. Task Order. The task order for the procedures of the present study. 
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APPENDIX A 

Informed Consent Form  
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Study ID: 972497                                              Date approved 11/30/2018 

Study Title: Modality effect in short-and-long term memory 

The goal of this research is to advance understanding of mental processes involved in 

memory functioning and changes in memory that may occur.  

Procedure 

During the experimental sessions, you will see stimuli on a computer screen (e.g., 

objects, words, pictures, symbols, numbers, or letters) or hear stimuli presented through 

speakers or headphones, and respond using a key press. In some conditions, distracting 

objects, words, pictures, symbols, numbers or letters may appear on screen or heard 

during the trial. Trials will last approximately 10 seconds, each task block will consist of 

approximately 20 trials, and you will complete several task blocks. Each session may also 

include a brief battery of standard tests that assess different styles of information 

processing. These tasks ask you to rate, find, assemble, recall or draw/write various 

objects, words, pictures, symbols, numbers, or letters.  

You must be 18 or older to participate in this study.  

 

___ If this is checked, you will also be audio or video recorded, these recordings are used 

only to verify that you are completing the tasks correctly. Sign below if you agree to be 

audio and or/video recorded, if this box is checked and you do not agree to be audio 

and/or video recorded, you will be unable to participate in the present study.  

Risks/Discomforts 

There is not risk involved in this study. You can resign from further participation at any 

time.  

Confidentiality 

All collected data will be kept confidential and will only be reported in an aggregate form 

(by reporting only combined results and never reporting individual ones). 

All questions will be concealed, and no one other than the primary investigator and 

assistant researchers will have access to them.  

The data collected will be stored in a HIPPA-compliant, secure database until it is deleted 

by the primary investigator.  

Compensation 

There is no financial compensation for participation in the study.  

Participation 

Your participation is strictly voluntary. If you wish to withdraw from the study at any 

time you may do so without penalty. Withdrawal from the study will not negate the credit 

that is due for your participation. In case of withdrawal, you will be awarded credit based 

on the amount of time you have committed to the study.  

Once the study is completed, we would be glad to give the results to you. If you have 

questions about this study or the information on this form, please contact the Principal 

Investigator:  

 

 



44 

 

 

 

 

Dr. Justyna Olszewska 

UW Oshkosh, Department of Psychology 

Oshkosh, WI 54901 

olszewsj@uwosh.edu 

 

If you have questions about your rights as a research participant, or would like to report a 

concern or complaint in private about this study please contact: 

 

Dr. Anca Miron 

UW Oshkosh Institutional Review Board for Protection of Human Participants 

Office of Grants and Faculty Development 

800 Algoma Blvd 

Oshkosh, WI 54901 

920-424-1415 

Consent of the subject: 

I have read [or been informed of] the information given above. 

(Name of PI or definitive representative) ___________ has offered to answer any 

questions I may have concerning the study. I am 18 years old or older, and I hereby 

consent to participate in the study.  

_________________________   

 __________________________ 

Printed Name       Participant Identification 

Code 

 

_________________________ 

Date of Birth (MM/DD/YYYY)   

 

_________________________  ________ ____________ a.m. p.m.  

Consent Signature    Date   Time 

 

Principal Investigator or Designee 

 

_________________________  _________________________ 

Printed Name     Signature 

 

_________________________  ____________ 

Project Identification Code   Date 
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Debriefing Form  
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Thank you for completing this study!  

You have just performed a simple memory task. In this experiment, you needed to remember lists 

of words presented at the beginning of each trial. You may have noticed that all the words in a 

trial were all semantically related (related in meaning). When studying semantically related words 

people will often remember words that are semantically related to the words in the trial but was 

not presented. This phenomenon – known as the false memory effect – has been studied at length 

by researchers of long-term memory, including those interested in evaluating the accuracy of eye-

witness testimony.  

You also performed the Witkin’s Grouped Embedded Figures Test which required you to locate 

simple geometric figures within a complex figure. Witkin's research showed that there were 

differences in how people perceive discrete items within a surrounding field. People at the one 

end of the extreme, where perception was strongly dominated by the prevailing field were 

designated "field-dependent." Field-dependent learners see the forest. At the other extreme, 

people were considered "field-independent,” if they experienced items as more or less separate 

from the field. Whereas field-dependent people see the forest, field-independent learners see the 

tree within the forest. We assume that different styles of information processing may differently 

affect susceptibility to memory errors.  

You also completed mathematics problems. These math problems were unrelated to the goal of 

the present study and were intended to eliminate any effects of the GEFT on the following tasks.  

Lastly, you also completed a NAVON letter task. This task was designed to influence your 

natural cognitive style. You were either instructed to say aloud the smaller or larger letter. The 

small letter condition is intended to train people to process information locally or towards a more 

field-independent style. The large letter condition is intended to train people to process 

information more globally or towards a more field-dependent style.  

In this study, we are examining the extent to which, people vary in their ability to correctly recall 

and recognize studied items depending on their cognitive style, that is whether they are “field 

dependent” or “field independent.” 

According to our hypothesis, people who have a more field-independent cognitive style would 

report few memory distortions/make fewer memory errors compared to people who have more 

field-dependent cognitive style. We also predict that those who are more field-dependent who 

were in the local biasing condition (asked to say aloud the smaller letter) would report fewer 

memory distortions/make fewer memory errors in the second memory test compared to their first 

memory test.  

If you have any questions or concerns, please contact:  Dr. Justyna M. Olszewska 

(olszewsj@uwosh.edu).  

Thank you again for your participation! 
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APPENDIX C 

DRM lists 
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Below are all DRM lists that will be used in the present study. The mean backward 

associative strength is listed on top of each list followed by the unpresented critical lure.  

BAS: .157 .130 .200 .303 .245 .353 

 Anger Black Bread Chair Cold Doctor 

 Mad White Butter Table Hot Nurse 

 Fear Dark Food Sit Snow Sick 

 Hate Cat Eat Legs Warm Lawyer 

 Rage Charred Sandwich Seat Winter Medicine 

 Temper Night Rye Couch Ice Health 

 Fury Funeral Jam Desk Wet Hospital 

 Ire Color Milk Recliner Frigid Dentist 

 Wrath Grief Flour Sofa Chilly Physician 

 Happy Blue Jelly Wood Heat Ill 

 Fight Death Dough Cushion Weather Patient 

 Hatred Ink Crust Swivel Freeze Office 

 Mean Bottom Slice Stool Air Stethoscope 

 Calm Coal Wine Sitting Shiver Surgeon 

 Emotion Brown Loaf Rocking Arctic Clinic 

 Enrage Gray Toast Bench Frost Cure 

 

BAS: .177 .202 .097 .087 .230 .115 

 Foot Fruit Girl High King Man 

 Shoe Apple Boy Low Queen Woman 

 Hand Vegetable Dolls Clouds England Husband 

 Toe Orange Female Up Crown Uncle 

 Kick Kiwi Young Tall Prince Lady 

 Sandals Citrus Dress Tower George Mouse 

 Soccer Ripe Pretty Jump Dictator Male 

 Yard Pear Hair Above Palace Father 

 Walk Banana Niece Building Throne Strong 

 Ankle Berry Dance Noon Chess Friend 

 Arm Cherry Beautiful Cliff Rule Beard 

 Boot Basket Cute Sky Subjects Person 

 Inch Juice Date Over Monarch Handsome 

 Sock Salad Aunt Airplane Royal Muscle 

 Smell Bowl Daughter Dive Leader Suit 

 Mouth Cocktail Sister Elevate Reign Old 
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BAS: 

 

 

.154 

 

 

.227 

 

 

.203 

 

 

.147 

 

 

.122 

 

 

.431 

 Mountain Music Needle River Rough Sleep 

 Hill Note Thread water smooth bed 

 Valley Sound Pin stream bumpy rest 

 Climb Piano Eye lake road awake 

 Summit Sing Sewing Mississippi Tough Tired 

 Top Radio Sharp boat sandpaper Dream 

 Molehill Band Point tide jagged wake 

 Peak Melody Prick swim ready snooze 

 Plain Horn Thimble Flow coarse blanket 

 Glacier Concert Haystack Run Uneven Doze 

 Goat Instrument Thorn Barge Riders Slumber 

 Bike Symphony Hurt Creek Rugged Snore 

 Climber Jazz Injection Brook Sand Nap 

 Range Orchestra Syringe Fish Boards Peace 

 Steep Art Cloth Bridge Ground Yawn 

 Ski Rhythm Knitting Winding Gravel Drowsy 

       

 

BAS: .172 .179 .159 .172 .100 .184 

 Slow Soft Spider Sweet Thief Window 

 Fast Hard Web Sour Steal Door 

 Lethargic Light Insect Candy Robber Glass 

 Stop Pillow Bug Sugar Crook Pane 

 Listless Plush Fright Bitter Burglar Shade 

 Snail Loud Fly Good Money Ledge 

 Cautious Cotton Arachnid Taste Cop Sill 

 Delay Fur Crawl Tooth Bad House 

 Traffic Touch Tarantula Nice Rob Open 

 Turtle Fluffy Poison Honey Jail Curtain 

 Hesitant Feather Bite Soda Gun Frame 

 Speed Furry Creepy Chocolate Villain View 

 Quick Downy Animal Heart Crime Breeze 

 Sluggish Kitten Ugly Cake Bank Sash 

 Wait Skin Feelers Tart Bandit Screen 

 Molasses Tender Small Pie Criminal Shutter 
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APPENDIX D 

 

Group Embedded Figures Test 
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Below is one sample problem from the GEFT. Participants would be first shown a simple 

form and then asked to locate this simple form with the more complex form shown on the 

left.  
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APPENDIX E 

 

Unrelated Multiplication Mathematics Problems 
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Below is an example of 100 mathematics problems participants will be asked to complete 

within five minutes.  
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NAVON Letter Task  
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Below is an example of one letter array from the NAVON letter task. To bias participants 

to a local style they would be asked to say aloud the smaller letter (“T”) and to bias 

towards a global style participant would be asked to say aloud the larger letter (“H”).  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                      Global                                                                                Local  
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