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ABSTRACT 

Is it Harder to be Conservative in Recognition Memory? Exploring Shifts in Response Bias 

By 

Cassie Greenwald 

Master of Arts in Psychology, General-Experimental 

Recognition memory can be described as identifying a stimulus as having been 

encountered before. There are individual differences in how judgments are made when 

encountering a stimulus with uncertainty as to whether or not it has been previously encountered. 

Response bias is the tenancy to choose one response over another, either erring on the side or 

saying the stimulus was encountered before (a “liberal” recognition bias) or erring on the side of 

saying the stimulus is new (a “conservative” bias).  

A conservative bias is often assumed to be more demanding than a liberal bias because 

maintaining a conservative bias requires more evidence when making a decision. The purpose of 

this study was to investigate whether it is more cognitively effortful to possess a conservative 

bias in recognition memory. Experiment 1 sought to examine whether divided attention would 

interfere with a participant’s ability to engage in cognitive control, making response bias more 

liberal. If cognitive control is associated with a conservative bias, then dividing attention should 

cause participants to become more liberal.  Second, I hypothesized that response reaction times 

would be slower for participants with a conservative bias, if they are utilizing more cognitive 

resources to make judgments with such a bias. Experiment 2 induced a liberal or conservative 

bias under either divided and full attention, with the prediction that accuracy would suffer under 

divided attention for participants with a conservative bias. Maintaining a conservative bias while 



 

 

 

vii 
 

dividing attention will require more cognitive resources, thus decreasing accuracy relative to 

when participants are induced to be liberal. The results did not support the idea that it is harder to 

possess a conservative bias.  In Experiment 1, introducing divided attention did not cause 

participants to become more liberal in their response bias and reaction times were similar across 

both liberal and conservative biases. In Experiment 2, there was no difference in accuracy across 

participants induced to have a liberal or conservative bias. In addition, there was very little 

variation in reaction time between participants with a liberal, neutral, and conservative response 

bias. The results of this study suggest neither possessing a conservative or liberal bias require 

more cognitive control than the other. Rather, both conservative and liberal biases appear to be 

equal in the amount of cognitive control it takes to make a recognition decision. 
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CHAPTER 1 

INTRODUCTION 

An Overview of Signal Detection Theory and Response Bias in Recognition Memory 

The way decisions are made when faced with uncertainty is an important part of decision 

making that extends to a wide variety of situations (Quinan, Padilla, Creen-Regehr & Meyer, 

2015). The need to make decisions under uncertainty applies broadly including very 

consequential situations such as wildfire management (Quinan & Meyer, 2015) and hurricane 

evacuation (Cox, House, & Lindell, 2013) to everyday situations such as selecting your clothes 

in the morning or deciding which route to take when driving to work in the morning. Regardless 

of the circumstances, the way in which an individual evaluates the amount of evidence present, 

varies from needing a lot of evidence before reaching a decision to needing very little. For 

example, a wide variety of fields depend on the weather forecast for the prediction of wildfires to 

avalanche predictions. To avoid error, forecasts use a variety of different technologies to sample 

possible outcomes (Quinan & Meyer, 2015). It is then up to the meteorologist to decide whether 

they possess enough evidence to make a weather prediction. This amount of evidence needed to 

make a decision is known as a response criterion. The amount of evidence from technology 

needed before making a weather prediction will vary among meteorologists. The decision that is 

made will vary depending on many factors, such as the consequences of the decision, or the 

predisposition of the individual, and whether they require more or less evidence before making a 

decision. The goal of the current experiments is to explore one influence on decision making in 

recognition memory: the influence of cognitive control when possessing a conservative response 

bias.  
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Recognition memory can be defined as the identification of a stimulus as having been 

previously encountered. An individual may recognize a stimulus when it either brings to mind a 

specific experience involving the stimulus, or when the stimulus feels familiar (Gardiner & 

Parkin, 1990). In the laboratory, recognition studies consist of a study phase in which 

participants are presented with list of stimuli (often words) displayed one at a time that they are 

asked to memorize. The participants then proceed to a test phase where they are presented with a 

list of both words displayed in the study phase (“old” words) and “new” words not previously 

displayed (lures). Participants make a decision as to whether the stimuli they are presented with 

has been seen before, indicating whether the word is “new” or “old.”  

In experiments where participants must make a recognition decision among the presence 

of lures, there are four possible outcomes, reflected in a decision matrix (see Figure 1; Banks, 

1970).  Upon being presented with a word, the participant makes one of two responses (either 

“old” or “new”).  A hit occurs when the subject correctly identifies that the word was present 

during the study phase (i.e., the participant has correctly identified an old item). A false alarm 

occurs when the participant incorrectly indicates that a word was present during the study phase 

(i.e., a new word was incorrectly accepted as old). If the participant incorrectly rejects a word 

that was present in the study phase, this is considered a miss (an old word mistaken for a new 

word).  Lastly, if a word is correctly identified as not present during the study phase, this is 

known as a correct rejection. 

How old/new judgments are made under conditions of uncertainty has been the focus of 

research for decades. One aspect of recognition memory increasingly studied is response bias, 

the tendency to choose one response over another, or the response people err towards when they 

are uncertain (Macmillan & Creelman, 1990). In the context of word recognition experiments, 
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response bias would present as the tendency of the participant to either err on the side of saying 

more often that a word was old (a lax or “liberal” bias) or, conversely, to err on the side of saying 

a word was new more often (a strict or “conservative” bias). This tendency to err towards being 

liberal or conservative when making a decision is classified as response criterion, the standard of 

memory evidence by which a stimulus is judged. This is reflected in response bias in word 

recognition experiments as the amount of evidence an individual requires to decide whether a 

word is “old” or “new”.   

A participant’s overall sensitivity to a manipulation is noted as d-prime (d’). In terms of 

recognition memory for words, d’ reflects the ability to correctly discern which words are “old” 

among “new” words. Individual differences in response bias have been found, suggesting that 

some people require more memory evidence than others before they are willing to label a word 

as “old” (Kantner and Lindsay, 2012). For example, a participant stating that words are “old” 

during the test phase more often than they chose to state that words are “new” demonstrates a 

liberal bias. Whereas, participants stating that words are “new” more often than they are “old” 

demonstrates a conservative bias. Such a bias suggests that the participant requires less memory 

evidence in their decision making and will have a high hit rate and a high false alarm rate. A 

participant stating that words are “new” during the test phase more often than they chose to state 

that words are “old” demonstrates a conservative bias, suggesting that the participant requires 

more memory evidence before they will call a test item “old,” and will tend to have a low hit rate 

and a low false alarm rate (Kantner and Lindsay, 2012). 
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Figure 1 

Recognition of a Stimulus-The Decision Matrix 

 

The participant’s criterion affects the judgments they make.  Prior research using the signal 

detection framework has indicated that decision biases can be sensitive to a variety of influences 

(Singer, 2009; Hockley, 2011). 

Statement of the Problem 

 An unresolved question regarding a conservative and a liberal response criterion is 

whether erring on one side requires more cognitive effort than erring on the other. The very 

characterization of a “strict” criterion suggests a higher standard of memory evidence that is 

difficult to maintain. For example, in word recognition experiments, the amount of evidence 

required to make an old/new judgement may vary depending on the required cognitive effort 

made in choosing one response over another. If a participant has to exert more mental effort 

while being conservative in making a recognition decision, it might become easier to adopt a 

liberal bias and state more words are “old.” Testing under what circumstances a participant 

becomes conservative or liberal will reveal important information about what influences decision 

making strategy in recognition memory. Prior research (reviewed below) suggests that a 

conservative response bias could be more difficult than a liberal response bias due to the amount 

of cognitive resources it requires to possess a conservative bias. However, conflicting research 
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(reviewed below) suggests that possessing a liberal bias could be just as resource consuming. 

These experiments were designed to address this conflict.  

If decision making requires cognitive resources, introducing a task that depletes cognitive 

resources will cause participants to make recognition decisions that are more effortful. One way 

of making recognition decisions more effortful is by having participants perform a secondary 

task simultaneously (Craik, Eftekhari & Binns, 2018). Using divided attention further examines 

the malleability of response bias. I hypothesize that introducing divided attention will cause 

participants to become more liberal in their response bias relative to controls who are allowed 

full attention when responding at test. Because full strategic attention cannot be provided during 

the test, if a conservative bias requires more effortful processing of memory evidence, it is 

possible that participants will show a liberal bias under divided attention. 

In a second experiment, I tested two hypotheses. First, I tested whether it is harder to get 

participants to become liberal after they have been conservative than to become conservative 

after having been liberal, as suggested by two previous studies (Cassidy et. al, 2015; Han & 

Dobbins, 2008). Second, I provide an additional test of the effects of divided attention on 

response bias by placing half of our participants in a divided attention condition at test. If 

possessing a conservative bias is more difficult, then accuracy should suffer under divided 

attention more when participants are induced to be conservative than when they are induced to 

be liberal. Before delving into the design of these experiments, I first review evidence supporting 

each position examining literature supporting that a conservative bias requires more cognitive 

effort, and literature supporting that it is not easier to maintain a conservative bias 
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CHAPTER II 

REVIEW OF LITERATURE 

Research in Support of Cognitive Effort and Conservativism 

Various studies provide evidence that it is harder to be conservative than to be liberal. A 

study by Aminoff et al (2015) examined the brain activity underlying conservative versus liberal 

decision criteria. Previous research suggests that increased neurological activity spanning the 

frontal and parietal cortex is linked with correctly recognizing old items more than correctly 

recognizing new items (the “successful retrieval effect”). A recognition test using functional 

Magnetic Resonance Imaging (fMRI) with a total of 95 participants looked at brain activity when 

either a conservative and liberal criterion was engaged. Results indicated that regions of the 

lateral prefrontal and parietal cortex associated with successful retrieval accounted for the 

individual differences in criterion when participants were induced to be conservative (seeing 

80% old items and 20% new items), but not when they were induced to be liberal (seeing 80% 

new items and 20% old items). Additional examination of the association between neural activity 

and response bias showed activity in dorsolateral parietal cortex during a conservative bias that 

was not present when a liberal bias was induced (Miller & Dobbins, 2014). This suggests that a 

conservative bias is associated with more brain activity than a liberal bias, perhaps due to a 

conservative bias requiring more cognitive control (Miller & Dobbins, 2014; also see Aminoff, 

et. al., 2015).  

Event-Related Potential (ERP) measures have been used to further investigate the neural 

mechanisms of recognition memory judgments. Brain activity as measured by ERPs is greater 

for old items than new items, another example of the successful-retrieval effect (Windman, 

Urback & Kutas, 2002). Windmann et al. (2002) found a greater difference in activation between 
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old items and new items in naturally conservative than in naturally liberal recognizers. 

Windmann et al. (2002) explained these results in terms of conservative responders requiring 

more memory evidence before stating that an item is old. Therefore, items that are called old 

must be more memorable to have met this conservative threshold, explaining the larger old/new 

effect. The early prefrontal ERP effects are thought to reflect the criterion setting function of the 

prefrontal cortex, which is thought to be involved in controlling item retrieval (Windmann, 

Urbach and Kutas, 2002).  

Other research suggests a connection between a liberal criterion and aging. In a study by 

Huh, Kramer, Gazzaley and Dellis (2006), 181 participants from the ages of 35-49 and 112 

participants from the ages of 75-89 were given a word recognition memory test where they were 

asked to discriminate between old and new items. Results of this study reflected an age-related 

change in response bias, as the older participants showed a more liberal bias. This is consistent 

with the frontal aging hypothesis, which states that frontal lobe-mediated functions influence 

response bias, and that these functions deteriorate with age (Huh, et al., 2006). It has also been 

shown that older adults experience difficulty inhibiting task unrelated stimuli, which is thought 

to be linked to different prefrontal and medial temporal regional activation patterns in older 

adults while performing a memory task (Chao & Knight, 1997).  It could be argued that older 

participants showed a liberal response bias because a conservative response bias requires more 

cognitive control, hindered by the deterioration of frontal lobe-mediated cognitive control 

functions.  

Individuals diagnosed with schizophrenia show a liberal response bias and an 

overconfidence in incorrect responses, suggesting they collect little evidence before arriving at 

strong judgements (Moritz, Woodward, Jelinek & Klinge, 2008). Testing this assumption, a 
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visual recognition memory test was given to 68 individuals with schizophrenia and 25 healthy 

controls, who were asked to discriminate between complex displays either previously 

encountered or new. Results showed that individuals with schizophrenia were more likely than 

the healthy controls to accept and falsely recognize lures. This supports the idea that adopting a 

liberal bias requires less cognitive control as participants with schizophrenia collect little 

memory evidence before endorsing test items as old. 

Individuals with panic disorders also show a liberal bias, and unconscious, automatic 

processing of words assists in providing an explanation. Patients with generalized anxiety 

disorder or patients with panic disorder suffer from episodes of fear that are said to come 

suddenly and without an obvious cause. Because these episodes lack an obvious cause, it is 

speculated that pathological anxiety occurs from unconscious and automatic processing 

(Windmann & Kruger, 1998). In a word recognition experiment, individuals with an anxiety 

disorder were presented with both neutral words and threatening words, with the goal of seeing 

whether participants would respond differently to a threatening word than to a neutral word, 

irrespective of their ability to discriminate whether the words were old or new. It was 

hypothesized that participants would more often indicate threatening words as old (compared to 

neutral words), which would indicate a subconscious threat detection influence, and would be 

reflected in a liberal bias, as participants would spend fewer cognitive resources processing the 

word. Windmann and Kruger (1998) found a more liberal response bias in participants with 

anxiety and panic disorder in all item types (old/new, threat/neutral) which supports the 

hypothesis of an unconscious processing of threat (Windmann and Kruger, 1998). The idea that 

participants responded to threatening words unconsciously and exhibited a liberal bias suggests 
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that they were less careful in their decision making. This in turn supports the general idea that 

being conservative means exercising greater caution and cognitive control. 

Further evidence of the connection between frontal lobe function and response bias may 

help in explaining bias in individuals. A study by Kramer et al. (2005) examined the brain 

regions that were associated with memory accuracy and response bias. Using a structural MRI, 

total cortical volumes were obtained and used as variables to best predict different aspects of 

episodic memory functioning and their effect on response bias. They found that patients with 

frontal lesions show impairments in recognition memory by assuming more items were targets, 

thus demonstrating a liberal bias (Kramer et al., 2005). Results of this study support a connection 

between neurological function and a liberal response bias. 

Alexander, Studd and Fansabedian (2003) have linked injury of the frontal lobe to an 

increase in “yes” responses in recognition memory. Patients with and without focal frontal injury 

performed a recognition memory task using words. Results of this study found that recognition 

performance was impaired for patients with focal frontal injury, which manifested as a tendency 

to state a word was old more often. This tendency of only patients with a frontal lobe injury to 

err towards a liberal response bias by stating more words were previously seen during the study 

phase supports the idea that being conservative requires more cognitive effort.   

Research examining social influence also suggests that a conservative bias requires more 

cognitive effort. In a recognition experiment, Cassidy, Dubé and Gutchess, (2015) presented 

participants divided into two groups, social and nonsocial, with words and asked them to 

indicate how many syllables were in each word. In a subsequent recognition test, participants 

either received false positive feedback for all false alarm responses, encouraging a liberal bias, or 

false positive feedback to all miss responses, encouraging a conservative criterion. To examine 



 

 

 

10 
 

the effect of social influence on decision strategies, Cassidy et al. (2015) manipulated the 

assumed source of feedback – from a reliable/high-achieving versus an unreliable/low-achieving 

source. Participants became more conservative when receiving feedback from a high-achieving 

source and more liberal when receiving feedback from a low-achieving source (Cassidy et. al, 

2015). These results suggest that social influence could cause people to engage more cognitive 

control. It appears that the influence of a respected social source makes individuals engage 

cognitive control, which then results in a conservative bias.   

Research Suggesting it is Not Harder to Maintain a Conservative Bias 

Though there is evidence to support that possessing a conservative bias requires more 

mental effort, unpublished data from our lab provides preliminary evidence contrary to the 

notion that it is more difficult to possess a conservative bias. First, in these unpublished studies, 

no variation in reaction time across conservative and liberal recognizers has been observed. This 

supports the interpretation that possessing a conservative bias is not harder. If a conservative bias 

requires more cognitive control, one might expect slower reaction times when being 

conservative. Exerting more cognitive control when being conservative should cause participants 

to take longer to reach a recognition decision, which would result in longer reaction times.   

Related evidence comes from the Cassidy et al (2015) experiment discussed above. 

Participants in their experiments were induced to shift between liberal and conservative criteria 

across test blocks. Mirroring prior findings (Han & Dobbins, 2008), participants who were first 

induced to use a conservative criterion displayed a much more modest shift when subsequently 

induced to be liberal compared to the participants who began with a conservative criterion and 

were subsequently induced to be liberal. These results also do not support the hypothesis that it is 

harder to be conservative; if it were harder to be conservative, then it should have been easier to 
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get people to become liberal after being conservative than to get people to be conservative after 

being liberal. However, the opposite result was observed.  

At present, no one has directly tested whether it takes more mental effort (e.g., cognitive 

control) to possess a conservative bias in recognition experiments. The current experiments 

attempted to investigate whether is it harder to be conservative than it is to be liberal using a 

divided attention task at test. Divided attention in this study can be described as attending to 

more than one stimulus, presented in the same sensory modality, simultaneously. By spreading 

attention across more than one cognitive task, divided attention manipulations should undermine 

the effortful processing assumed to be required for a conservative response bias. Craik, Eftekhari 

& Binns (2018) divided attention during a recognition test and found only small effects on 

recognition memory accuracy, attributing these to lengthened processing times and decision 

latency (Craik et al., 2018; also see Craik, 2001). Craik et al. (2018) did not report response bias, 

leaving the effects of divided attention on response bias unknown. Experiment 1 sought to 

examine the influence of cognitive control on response bias using divided attention. Similar to an 

experiment by Castel and Craik (2004), I divided attention during the retrieval phase.  
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CHAPTER III 

METHODOLOGY 

Experiment 1 Design 

I expected divided attention to interfere with participants’ ability to engage cognitive 

control. If cognitive control is associated with a conservative bias, then dividing attention should 

cause participants to be more liberal relative to a control group whose attention is not divided. 

The design consisted of two phases: in Phase 1, participants received a word recognition test 

where 50% of the words seen consisted of old words (targets) and 50% consisted of lures new 

words (lures). This phase was to establish a baseline to assess the participant’s preexisting 

response bias. During Phase 2, participants participated in either the divided attention condition 

or a control condition. I then compared response bias in Phase 1 to Phase 2 and noted shifts in 

either liberal or conservative directions with the prediction that participants will become more 

liberal in their response bias compared to their baseline measure in Phase 1, when their attention 

is divided. I also predicted that, in both Experiment 1 and Experiment 2, reaction times will be 

slower for conservative subjects than for liberal subjects.   

Sample 

The participants were 188 California State University, Northridge undergraduates who 

participated for course credit. 12 participants were eliminated due to having a d’ score less than 

or equal to .2, resulting in 108 participants in the control condition and 80 in the divided 

attention condition. After checking the data for normality, I did not remove any multivariate 

outliers.   
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Materials  

The experiment was generated in E-Prime3 (www.pstnet.com). A list of 662 words was 

selected from the MRC Psycholinguistic Database with frequency >50 (Coltheart, 1981).  Words 

suggesting political affiliation (e.g. democrat or republican), or words that sounded phonetically 

similar were eliminated so that they are not be too confusable to be recognized above chance 

levels.  

Procedure 

Participants were tested in groups of one to three. They were seated in front of a 

computer where the researcher instructed the participant to read through the directions presented 

throughout the experiment. Participants were informed that the experiment was self-guided and 

encouraged to ask any questions during their participation. Instructions informed participants that 

they were taking part in a memory experiment and that they were to try their best to memorize 

the proceeding list of words. Participants advanced to the encoding phase by pressing spacebar.  

Each participant was randomly assigned to one of two conditions: divided attention, or a 

control condition with no secondary task to perform. Phase 1 was the same for both groups: 

participants saw 100 randomly presented words for 1000 ms each during the encoding phase 

with a blank interstimulus interval of 1000 ms. Three words were presented at the beginning and 

end of each list as primacy and recency buffers. The buffers appeared in a random order but were 

the same for every participant. During the proceeding retrieval phase, participants saw 200 

randomly presented words. Half of these words were studied during the encoding phase and half 

were new words.  

Phase 2 was identical to Phase 1 except that the recognition test procedures differed 

according to the participant’s condition. Participants were instructed to make a recognition 

http://www.pstnet.com/
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decision as to whether the word they were seeing was presented during the encoding phase (an 

old word) or a new word not present during the encoding phase (a lure). In both conditions, the 

odds of receiving “old” and “new” words was 50%.  Participants moved from one trial to the 

next only when they indicated “yes” the word was present or “no” it was not. The A key was 

used to indicate “yes” and the L key was used to indicate “no”. At the retrieval phase of the 

divided attention condition, a digit monitoring task was introduced. Participants saw a sequence 

of three digits presented at the bottom of the screen at a rate of 1000 ms per digit. Participants 

were told to press the “spacebar” key when they saw a sequence containing three odd digits (e.g., 

397) (Castel and Craik, 2003). While participants made word recognition decisions, sequences of 

three digits continued to flash for 1000 ms with an interstimulus interval of 1000 ms. 

For participants in the control condition, Phase 2 was the same as Phase 1, but without 

the digit tracking task. Therefore, the control condition consisted of two standard recognition 

study-test cycles.     

Experiment 2 Design 

Experiment 2 sought to examine the notion that if being conservative is more attention-

demanding, divided attention should affect participants more in conservative conditions, 

reflected as decreased accuracy in recognition memory performance. Unlike Experiment 1, 

which measured the natural bias of the participant, Experiment 2 induced either a liberal or 

conservative bias, with the prediction that being conservative under divided attention will 

decrease accuracy. Across four conditions during the test phase, participants were induced to be 

liberal by being correctly informed that the majority of words the seen were “old” words, or 

conservative by being correctly informed that the majority of words seen were “new”. In 

addition, I also wanted to formally test the pattern observed by Hans and Dobbins (2008), 
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Cassidy and colleagues (2015), and our own unpublished results in the lab that it is more difficult 

for subjects to be liberal after they have been conservative than vice versa.  

 Sample 

The participants were 174 California State University, Northridge undergraduates who 

participated for course credit. 22 participants were eliminated due to having a d’ score less than 

or equal to .2. A total of 38 participants were in the CL-Full attention condition, 45 participants 

in the CL-Divided attention condition, 51 participants in the LC-Full attention condition, and 40 

participants in the LC-Divided attention condition. After checking the data for normality, I did 

not remove any multivariate outliers.   

Materials 

All materials matched those of Experiment 1. 

Procedure 

The experiment consisted of two phases. Each condition started with a study phase that 

was procedurally identical to that of Experiment 1. During the test phase (and unlike in 

Experiment 1), the percentages of old and new items were unbalanced. During liberal test blocks, 

the rate at which participants saw old words was 80%. During conservative test blocks, the rate 

at which participants saw lures during the test phase was 80%. Participants were correctly 

informed of these percentages during the study instructions. Each participant was randomly 

assigned to one of four conditions that differed according to the nature of the two test blocks: 

liberal-conservative with full attention (LC-Full), liberal-conservative with divided attention 

(LC-Divided), conservative-liberal with full attention (CL-Full), or conservative-liberal with 

divided attention (CL-Divided). In the LC conditions, the first test contained 80% old words, 

making a liberal bias adaptive, and the second test contained 80% new words, making a 
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conservative bias adaptive. Conversely, in the CL conditions, the first test contained 80% new 

words to evoke a conservative bias and the second test contained 80% old words to evoke a 

liberal bias.  
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CHAPTER IV 

RESULTS 

Experiment 1  

Results from Experiment 1 were first analyzed through signal detection theory. 22 

participants were eliminated due to having a d’ score less than or equal to .2. After checking the 

data for normality, I did not remove any participants as univariate outliers. I looked at d’ to 

assess participants’ sensitivity to the difference between old and new items. d’ was calculated by 

taking the z-score of the hit rate for each participant and subtracting it from the z-score of false 

alarm rate (d’ = z[H] – z[F]). Overall sensitivity in the control condition was 1.01 in Test 1 and 

.98 in Test 2. Sensitivity in the divided attention condition was 1.03 in Test 1 and .72 in Test 2 

(see Figure 4). I used a 2 (Condition: Phase 1 vs. Phase 2) x 2 (Full attention vs. Divided 

attention) factorial ANOVA to compare sensitivity (d’) to the manipulation of divided attention 

between Phase 1 and Phase 2. There was a significant effect of Phase, F(3, 188) = 3.30, p = .02 

ηp2 = .05. This reflects that d’ was higher in Phase 1 than Phase 2. There was no significant main 

effect of Condition F(1, 188) = 2.59, p = .109. There was also no significant interaction between 

Condition and Phase F(1, 188) = 2.79, p = .1.  I also looked at participants’ c scores to assess 

response bias. Participants’ c scores were then classified as conservative, liberal or neutral. 

Positive c scores reflect a conservative bias, negative c score values reflect a liberal bias, and c 

score values close to zero reflect a neutral bias. I calculated response bias (c score) using c =       

-.5(z(FA)+z(H))/2 (Macmillian & Creelman, 1990). In the control condition, the average c score 

was .01 in Test 1 and .02 in Test 2. In the divided attention condition, the average c score was 

.013 in Test 1 and -.001 in Test 2 (see Figure 2).  
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I used a 2 (Condition: Divided Attention, and Control) x 2 (Test: 1 or 2) factorial 

ANOVA to compare the change in response bias from Test 1 to Test 2 between the control group 

and the divided attention condition. Response bias (c) was be the dependent variable. There was 

no significant main effect of Phase F(3, 188) = .03, p = .99, meaning that there was no change in 

response bias from Test 1 to Test 2. There was no main effect of Condition F(1, 188) = .04, p = 

.85, meaning that response bias did not change based on whether or not attention was divided. 

There was also no significant interaction, F(1, 184) = .04, p = .83.  

I also analyzed reaction times with independent groups t-tests to determine whether 

liberal versus conservative recognizers varied in reaction time. Median is used here instead of 

mean to address high outliers that typically influence mean analysis.  There was no significant 

difference in median reaction times for conservative participants (M = 1003.42, SD = 116.31) 

and liberal participants (M = 1034.3, SD = 151.14), t(92) = -1.115, p = .268 (See Figure 

3).  However, after performing a ternary split between the most liberal (M = -.37, SD = .167), 

neutral (M = .02, SD = .08), and conservative (M = .38, SD = .19) participants, a one-way 

ANOVA revealed a significant effect of bias group, F(2, 93) = 14.96, p < .001  ηp2 = .25. 

Experiment 2 

d’ and c values from Experiment 2 were calculated the same as in Experiment 1. 

Participants in the conservative conditions were similar in their accuracy to participants in the 

liberal conditions, regardless of whether attention was divided. In liberal conditions, accuracy 

was also similar across both full and divided attention conditions. When analyzing the average c 

scores across conditions (see Figure 5 and 6 for means), in CL blocks, response bias began as 

conservative (.16) and shifted to slightly conservative (.03). In LC blocks response bias began as 

liberal (-.15) and shifted to conservative (.24). 
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I used a 2 (Liberal-Conservative) x 2 (Test Type) x 2 (Test Order) mixed factor ANOVA 

with Liberal-Conservative as a within-subjects factor and both Test Type and Test Order as 

between-subjects factors (see Figure 6). There was no main effect of Liberal-Conservative d’ 

F(1, 174) = 3.59, p = .06. There was also no main effect of Test Type F(1, 174) = .05, p = .823. 

and no main effect of Test Order F(1, 174) = .106, p = .745  However, there was a significant 

interaction between Liberal-Conservative and Test Order F(1, 174) = 49.26, p < .001, ηp2 = .28, 

such that sensitivity changed depending on whether participants were induced to be conservative 

or liberal first. d’ remained the same in conservative blocks under both full and divided attention.  

I used an independent samples t-test to compare change in response bias from Phase 1 to 

Phase 2 between the LC and CL blocks (see Figure 5). The shift in response bias was 

significantly larger in the LC condition than the CL condition (M = .12, SD = .21) and the LC 

condition (M = .39, SD = .32), t(168) = 12.005, p = .003. Participants shifted readily to a 

conservative bias when they started out as liberal but did not shift to a liberal bias when they 

started out as conservative.  

I also analyzed reaction times using paired an independent samples t-test to investigate 

whether these differ in liberal versus conservative blocks. There was no significant median 

reaction times for conservative bias (M = 932.29, SD = 240.07) and liberal conditions (M = 

965.10, SD = 273.24), t(168) = .831, p = .149 (see Figure 7).  After performing a ternary split 

between most liberal (M = 945.85, SD = 292.27), neutral (M = 981.98, SD = 244.12) and most 

conservative (M = 919.42, SD = 250.64) participants, a one-way ANOVA did not reveal a 

significant effect of bias group, F(2, 169) = .84, p = .43. 
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Figure 2 

Participants’ response bias across conditions in Experiment 1. Error bars represent one SEM. 

 

 

Figure 3 

Participant’s reaction times (RT) across response bias group in Experiment 1. Error bars 

represent one SEM. 
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Figure 4 

Participants’ sensitivity across conditions in Experiment 1. Error bars represent one SEM.  

 

Figure 5 

Participants’ shift in response bias from Phase 1 to Phase 2 across conditions in Experiment 2. 

LC Block = Phase 1 is liberal, Phase 2 is conservative. CL Block = Phase 1 is conservative, 

Phase 2 is liberal. Error bars represent one SEM. 
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Figure 6 

Participants’ sensitivity across conditions in Experiment 2. Error bars represent one SEM. 

 

 

Figure 7 

 

Participant’s median reaction times (RT) across response bias in Experiment 2. Error bars 

represent one SEM. 
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CHAPTER V 

 

DISCUSSION 

 The present study explored shifts in response bias and whether erring towards a liberal or 

conservative bias requires more cognitive effort. In addition, associated reaction times were 

examined to see if a conservative bias was associated with slower reaction times. Contrary to my 

hypothesis, introducing divided attention in Phase 2 did not cause participants to become more 

liberal in their response bias, compared to their baseline measurement in Phase 1. Participants in 

both the control and divided attention conditions did not show a significant shift in response bias. 

In addition, I also hypothesized that reaction times would be higher for conservative subjects 

than for liberal subjects. This hypothesis was not supported, as the participants with a 

conservative bias were faster to respond compared to the participants with a liberal bias.  

 The finding that dividing attention has virtually no effect on recognition response bias is 

inconsistent with the idea that a conservative response bias is more cognitively demanding than a 

liberal bias. , (Aminoff et al., 2015; Wagner, Shannon, Kahn & Buckner, 2005; Huh et al, 2006; 

Chao & Knight, 1997; Moritz, Woodward, Jelinek & Klinge, 2008; Alexander et al., 2003), the 

current results suggest that introducing divided attention as a mechanism to evoke more 

cognitive control in participants had no effect on response bias.  

 Alongside examining cognitive control and its effect on response bias, I also explored 

recognition memory sensitivity in Experiment 2. I hypothesized that participants in conservative 

conditions will be less accurate in their recognition memory accuracy than participants in liberal 

conditions during divided attention. When attention is not divided, performance should not differ 

between liberal and conservative test blocks. This hypothesis was not supported. There was no 

difference in d’ scores between conservative blocks and liberal blocks under divided attention. 
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There was also no difference in d’ scores in conservative blocks under full attention. This 

supports the results reached by Craik and colleagues (2018), where the effects on recognition 

memory accuracy where only minor and attributed to lengthened processing times and decision 

latency.   

I also predicted that in CL blocks participant’s response bias will shift to liberal but in LC 

blocks, response bias will remain liberal due to a conservative bias requiring more cognitive 

effort. In the CL condition, participants’ response bias stayed conservative and in the LC 

condition participants’ response bias shifted from liberal to conservative. This supports similar 

results found by Han and Dobbins (2008), where participants induced to shift between and 

conservative and liberal bias did not become as liberal after being conservative, as they were 

conservative after being liberal.  

Lastly, I hypothesized that reaction times would be slower for conservative blocks than 

for liberal blocks. In contrast to this hypothesis, liberal participants took longer to respond than 

conservative participants in both experiments. In addition, there was effect of full versus divided 

attention on d’ and the type of test (full versus divided attention), which might indicate that 

participants’ cognitive control did not suffer even under divided attention.  

In this study, the main research question was whether it is harder to be conservative (i.e., 

if it requires more cognitive effort). Previously reviewed literature supports increased brain 

activity in both the frontal and parietal lobes when participants are being conservative. 

Specifically, the “successful retrieval effect” has suggested more neurological activity when 

correctly recognizing old items than correctly recognizing new items and has a larger effect 

when being conservative. However, results of this study have not supported that, under divided 

attention, it is more difficult to be conservative. This suggests that if there is increased 
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neurological activity when possessing a conservative bias, it doesn’t necessarily reflect more 

cognitive control. Further research should explore other cognitive resources such as any overlap 

between neurological activity associated with attentional resources that are also present when 

possessing a conservative bias. Doing so will help explain modulate the results of this study to 

better explain the mechanisms associated with a conservative bias.  

Limitations 

 Generally, the results of this study provide evidence inconsistent with the notion that 

possessing a conservative bias requires more cognitive control. Although in this study I only 

explored cognitive control through divided attention, further studies should explore cognitive 

control through other tasks such as speeded recognition. Introducing a time restriction has the 

potential to cause a participant to utilize less cognitive control when making a recognition 

decision. Because accuracy in the digit tracking task was not measured, it is impossible to 

determine how much participants focused on that task. In future studies using a dividing 

attention manipulation, the ability to track accuracy would provide further insight as to whether 

the participants’ attention was truly divided. Additionally, this study explored response bias 

though word recognition experiments. Future studies should examine shifts in response bias 

using other forms of visual recognition, such as images. Doing so will better inform the 

influences of response bias.  

Conclusion 

In summary, the goal of this research study was to examine whether is it harder to 

possess a conservative bias than a liberal bias. As discussed previously, the way in which an 

individual evaluates the amount of evidence present varies. In the current experiments, dividing 

attention did not have an effect on response bias nor the time it took participants to respond to 
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the stimulus. Harkening back to the meteorologist, results of this study would suggest that if the 

meteorologist is liberal, it might not be because being conservative requires more effort.  
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