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Abstract 

Despite widespread concerns about the use of retrospective accounts of leader behavior and 

response tendencies associated with raters who tend rely on semantic memory, little attention has 

been devoted to developing methods that move measurement processes beyond those based on 

semantic memory to those based on episodic memory. The results from a series of six studies 

demonstrate a) questionnaire items can be classified in terms of their emphasis on episodic or 

semantic memory and the language used in items is associated with different types of memory 

processes, b) scales based on episodic memory have a greater association with trust than do 

scales based on semantic memory, c) the procedure that requires raters to indicate whether their 

response to each item is based on semantic or episodic memory dramatically reduces the impact 

of liking on leadership ratings, and d) the memory source intervention that encourages raters to 

rely on episodic memory reduces false alarms in leadership ratings. Taken together, these results 

demonstrate that rater memory systems are an important component of the leadership rating 

process and that consideration of the type of memory elicited during that process can be used to 

improve leadership measurement.  

Keywords: episodic and semantic memory processes, measurement, leadership ratings 
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Do You Remember? Rater Memory Systems and Leadership Measurement 

Much measurement theory focuses on the structure of rating scales, using factor analysis 

or measurement models in structural equation modeling to judge the adequacy of a measure. This 

emphasis on items and scales (whether latent or manifest) obscures the fact that the numbers 

being analyzed come from people, and their cognitive processes are an equally important aspect 

of measurement procedures. The importance of cognitive processes has been highlighted in the 

Standards for Educational and Psychological Testing (American Educational Research 

Association et al., 2014), as well as emphasized for some time by measurement researchers 

(Ercikan & Pellegrino, 2014), yet raters’ cognitive processes tend to receive less attention, in 

part, because it is not clear what aspects of cognitive processes should be examined.  

Drawing from the social cognition literature, research on raters has traditionally centered 

on the impact of schemas and heuristics that impact ratings. For example, early work on implicit 

leadership theories demonstrated that the factor structures of ratings based on a hypothetical 

leader were equivalent to those based on actual leaders (Eden & Leivathan, 1975; Rush, Thomas 

& Lord, 1977). Moreover, performance expectations or information about prior performance 

(i.e., the performance cue effect, Larson, Lingle, & Scerbo, 1984) can introduce a cue consistent 

bias into ratings (Lord, 1985; Rush et al., 1977; Staw, 1975). Finally, stereotypes have been 

associated with lower ratings as women are rated as less competent, less influential, and less 

likely to have played a leadership role than their male counterparts (Heilman & Chen, 2005). 

Missing from this emphasis on social cognition is insight into the rater memory processes that 

take place during ratings. Given that raters rely on retrospective judgments when completing 

ratings, the emphasis on memory is particularly salient. Further, Feldman and Lynch (1988) 

proposed that rater use of these types of heuristics is facilitated by the accessibility of summary 
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judgments rather than behavioral information. As we will discuss later, the use of summary 

judgments is associated with semantic memory processes, which we differentiate from episodic 

memory processes.  

In line with the Standards for Educational and Psychological Testing (American 

Educational Research Association et al., 2014), the six studies reported here focus directly on the 

rater and the memory system cued by specific types of items as well as the impact of a memory 

source intervention upon retrieval. As we will show, this approach yields new insights as to what 

ratings mean and how leadership measurement can be improved. We examine these rater effects 

in the leadership domain, because it is widely recognized that followers are an important 

component of the leadership process, and there is a long history of concern with rater effects on 

leadership ratings (e.g., Arvey & Murphy, 1998; Eden & Leviatan, 1975; Hansbrough, Lord, & 

Schyns, 2015; Hoyt, 2000; Roberson, Galvin, & Charles, 2007; Rush et al., 1977). However, we 

expect that the benefits of focusing on raters as an important aspect of measurement are much 

broader than concerns with accuracy and bias in leadership ratings. 

Many areas of leadership research, and transformational leadership in particular, have 

been harshly criticized in terms of measurement quality (van Knippenberg & Sitkin, 2013). The 

typical leadership study in this and other areas relies on retrospective follower accounts of leader 

behaviors as a means to measure leadership constructs (Hunter, Bedell-Avers, & Mumford, 

2007). Despite widespread reliance on follower ratings, previous research has shown that 

follower factors, such as personality (Bono, Hooper & Yoon, 2012; Felfe & Schyns, 2010; 

Hansbrough, et al., 2015), implicit leadership theories (Eden & Leviatan, 1975; Rush et al., 

1977; Weiss & Adler, 1981), and liking (Brown & Keeping, 2005; Martinko, Mackey, Moss, 

Harvey, McAllister, & Brees, 2018; Yammarino, Cheong, Kim, & Tsai, 2020) impact ratings of 
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leader behavior. Although leadership measurement is often aimed at assessing leader behaviors 

and traits, early research found that ratings of leadership typically reflect the rater's (typically 

followers) cognitive and emotional processing in addition to the leader's actual behaviors (Eden 

& Leviatan, 1975). Therefore, these factors create ambiguity in interpreting empirical findings 

because leadership measures are often used to predict other variables provided by followers (e.g., 

trust, job satisfaction, motivation, organizational citizenship behaviors). 

In addition, many measures of leader behavior rely on retrospective frequency estimates 

of leader behavior which require raters to aggregate multiple observations across an unspecified 

prior period of time comprised of multiple events (Shondrick, Dinh, & Lord, 2010). When asked 

to make judgments about another person, observers tend to rely on an easily accessible general 

impression or cognitive categorization of leaders (i.e., semantic memory) without reviewing the 

specific behaviors (i.e., episodic memory) on which those impressions are based (Srull & Wyer, 

1989), in part, because it is unclear which prior behaviors are relevant.  

Despite general awareness of such issues, there are few practical means to improve 

leadership measures or reduce potential confounds. One possibility suggested by Shondrick et al. 

(2010) is to develop leadership measures that emphasize episodic rather than semantic memory. 

Supporting this recommendation, Martell and Evans’s (2005) work showed that training raters to 

rely on episodic memory reduced the impact of the performance cue effect, although it did not 

increase memory accuracy. Nevertheless, considering whether an item is primarily based on 

semantic or episodic memory may be a helpful first step to increase the validity of measures of 

leader behavior (Hansbrough et al., 2015).  

Episodic memory is a context-specific memory for events and personal experiences 

which often has an emotional basis and is integrated with information about the self in the 
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referenced context; semantic memory, in contrast, provides a context-independent source of 

general knowledge regarding objects, facts, word meanings, etc., which tends to be the default 

mode of processing information due to its general relevance and ease of use in guiding 

retrospective judgments. However, the rich association of impressions in semantic memory also 

provides a conduit for many non-behavioral influences to affect ratings, clouding the 

interpretation of behavioral correlates. Consequently, the type of memory system used by raters 

may have important implications for the quality of the obtained leader ratings. Thus, there is a 

compelling need to move measurement processes beyond those based on semantic memory to 

those based on episodic memory.     

Addressing this need, Studies 1 and 2 compare episodic and semantic transformational 

leadership items in terms of their relation to trust. Next, Studies 3, 4, and 5 replicate our results 

using servant leadership items and extend our findings to an organizational setting. Finally, in 

Study 6 we present the results of an experiment in order to directly examine the impact of 

episodic memory on rating accuracy and bias.  

In the following sections, we first discuss memory processes, carefully distinguishing 

between semantic and episodic memories, examine how this distinction relates to accuracy and 

bias in ratings, and describe a novel application of a technique used in the memory literature to 

distinguish between episodic and semantic memory. Subsequently, we address how language 

affects social cognition using the construal level theory by Semin and Fiedler (1991), which 

focuses on the abstractness of verbs used to characterize people. This literature provides the basis 

for our argument that the language used in questionnaire items, which tends to emphasize one 

memory source over another, affects the relationship with outcomes.   

Memory and Language Effects on Leadership Ratings 
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Semantic and Episodic Memory  

Semantic memory. Most measures of leader behavior are developed to be general and 

independent of a specific work context and thus draw on semantic memory. As mentioned 

previously, typically the response alternatives of such measures are based on frequency estimates 

of previous leader behavior that require raters to generate descriptions of typical leader behavior 

(Hunter et al., 2007; Shondrick, et al., 2010). Furthermore, measures that require respondents to 

indicate the extent to which they agree with a statement about leader behavior are also summary 

evaluations and therefore promote reliance on heuristics and generalized impressions associated 

with semantic memory. Semantic memory includes general, non-contextual representations of a 

person in terms of trait constructs and other broadly applicable schemas, which are used as a 

template to process and interpret new information about that person. For example, people may 

rely on general schemas, such as implicit personality theories and implicit leadership theories 

when they have incomplete information about another person (Fiske & Taylor, 2013). Reliance 

on schemas often involves a pattern completion process (Smith & DeCoster, 2000), and patterns 

are a critical determinant of leadership perceptions (Foti & Hauenstein, 2007). More specifically, 

the general schemas that underlie leadership and other categories reflect patterns that typically 

are activated as a whole, with pattern completion processes operating at a preconscious level 

(Hanges, Lord, & Dickson, 2000; Lord, Brown, Harvey, & Hall, 2001; Smith & DeCoster, 

2000). Thus, even when behaviors relevant to particular questionnaire items were not previously 

observed, raters can still rely on semantic memory to rate behavior if the item relates to a general 

pattern that characterizes the ratee.   

One unintended consequence of measures based on summary judgments of leader 

behavior is that they may create false memories as raters may rely on overall global evaluations 
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and patterns to fill in the gaps of their memories instead of using specific leader behaviors they 

observed (Hansbrough et al., 2015; Shondrick et al., 2010). Such memories may also have a non-

behavioral basis, such as inferences based on performance outcomes (Lord & Maher, 1991). 

Therefore, raters may endorse items that seem familiar (i.e., fit the pattern of behaviors typically 

associated with leaders) and are consistent with their general impressions even though these 

items describe behaviors that did not actually occur. Because raters may rely on patterns and 

social categories that are grounded in their cognitive schemas instead of specifically remembered 

leader behaviors, typical measures of leader behavior often reflect individual rater information 

processing and general knowledge structures rather than recall of actual leader behaviors (Hunter 

et al., 2007). Items that center on summary evaluations or trait based attributions should also be 

prone to the effects of pattern completion processes.  

Episodic memory. In contrast, episodic memory is context dependent and consists of 

rich, vivid details that include when the event occurred and the emotions experienced during 

encoding (Allen, Kaut, & Lord, 2008; Tulving, 2002). Because episodic memory is based on a 

specific event, it enables perceivers to provide an explanation or justification for their 

conclusion. This is different from semantic memory, based on a generalized impression, which 

renders perceivers unable to provide any justification for their answer other than intuition (Smith 

& DeCoster, 2000). Importantly, episodic memory is the only kind of memory system that allows 

individuals to consciously re-experience the past events; therefore, it is oriented to the past in a 

way unlike other memory systems (Tulving, 2002). Consequently, tapping into episodic memory 

seems particularly relevant for obtaining accurate retrospective accounts of leader behavior. 

Because episodic memory is tied to the context in which it occurred, it is more likely to 

activate memories of events and behaviors that actually occurred (Shondrick et al., 2010). 
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Consequently, as maintained by other researchers, ratings based on episodic memory may be 

more accurate than those based on semantic memory (Foti & Lord, 1987; Martell & Evans, 

2005; Shondrick et al., 2010). In addition, because episodic memories locate the self in this 

context, items that focus on personally relevant behaviors in either transformational or servant 

leadership measures may be more likely to be associated with episodic memory processes. 

Therefore, we contend that ratings based on episodic memory may also be more strongly 

associated with personally relevant outcomes related to such events.    

Like semantic memory, episodic memory is reconstructive (Addis & Schacter, 2012) and 

the reconstruction can draw from semantic memory as well as other sources of information about 

the event. Thus, prior episodes are not reinstated, but rather recreated. Each time a memory is 

retrieved, it is re-encoded by the hippocampus, therefore, the older the memory, the more traces 

there are of that memory and the more opportunity for that memory to be retrieved (Nadel & 

Moscovitch, 1997). However, recent memories are likely to be retrieved in greater detail. In 

situations where two or more memories can potentially be reconstructed, the memory that is 

retrieved is determined by the availability of the stored information, the cues that are present, and 

the task demands (Winocur, Moscovitch, & Bontempi, 2010). Hence, episodic memory is subject 

to potential distortions in memories as illustrated by the eyewitness literature (Wright & Loftus, 

2008). For example, imagining based on episodic memory components can be confused with 

remembering the past which produces imagination-based errors (Schachter, Addis, Hassabis, 

Martin, Spreng, & Szpunar, 2012). Furthermore, episodic memory does not preclude the 

possibility that individuals may selectively attend to events consistent with stereotypes which are 

subsequently encoded into memory. However, it should be stressed that semantic memory also is 

susceptible to similar influences and may even accentuate potential biases because of the many 
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potential associations with general semantic information. Indeed, race (Rosette, Leonardelli, & 

Phillips, 2007), gender (Scott & Brown, 2006), or even performance information (Lord, 1985) 

likely impact ratings via the use of schemas and prototypes associated with semantic memory. In 

contrast, ratings based on episodic memory may be less impacted by such biases or gap filling 

processes.  

Use of Memory Metacognitions to Distinguish Different Types of Memory  

Tulving (1985) argues that raters have metacognitions about memory and are able to 

differentiate between ratings based on semantic memory, which are referred to as know 

judgments, and those based on episodic memory, which are referred to as remember judgments. 

Although ratings of leader behavior are likely informed by both types of memory, it should be 

noted that semantic and episodic memory are independent; they are processed in different 

regions of the brain and are subject to different age-related declines (Allen et al., 2008). Episodic 

memories may emphasize a vivid, initial encodings of events and context, whereas semantic 

memory incorporates the consolidation of a schematic version of events that incorporate the gist 

of events but lacks contextual details (Winocur et al., 2010). Taken together, this research 

suggests that determining whether an item tends to elicit a remember or know judgment may be a 

helpful component of measurement development. It should be noted that unlike leadership 

ratings, asking people to report whether their response to each item is based on a remember or 

know judgment is not a retrospective judgment. Instead people are reporting on the memory 

process they are using in the moment while completing leadership ratings. Whether an item 

produces a remember or know response may also depend on the type of language used in an 

item, an issue addressed in the following section.  

Language and Memory  
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Leadership ratings provide a salient example of a task that elicits processing based on the 

meaning of words, and that meaning may vary depending on the abstractness of the verbs used to 

describe behavior. According to the linguistic category model (Semin & Fiedler, 1991), words 

can be represented on a continuum of concreteness to abstractness that ranges from concrete 

behaviors to global, general representations of traits (Jiga-Boy, Clark, & Semin, 2013). For 

example, the verb “helps” is more concrete than the adjective “helpful”. Concrete words provide 

information about specific details and behaviors (e.g., observers may recall a specific instance 

when the target helped them). In contrast, abstract adjectives only provide a general impression 

of the target (e.g., the target is characterized as generally helpful independent of the context). 

Semin and Fiedler contend that different types of words can trigger different cognitive processes 

including differential memory effects. For example, it has long been known that concrete words 

are better remembered than abstract words (i.e., the concreteness effect, Marschark & Cornoldi, 

1991; Paivio, 1986; 1991; 1995). Decades of research suggest that the concreteness effect is a 

robust phenomenon that applies to many different tasks, stimulus types, and memory tests (ter 

Doest & Semin, 2005). Here, we contend that more concrete items tend to be associated with 

episodic memory, whereas more abstract items tend to be associated with semantic memory.  

Some measures of leader behavior are likely comprised of a mixture of concrete and 

abstract items. For example, van Knippenberg and Sitkin (2013) observe that measures of 

transformational leadership typically confound the measurement of leader behavior with 

attributions of its effects. The MLQ 5X (Bass & Avolio, 1996) includes items that focus on 

abstract attributions of charisma as well as more behaviorally based items that focus on problem 

solving, individual attention, and coaching of followers (van Knippenberg & Sitkin, 2013). 

Similarly, servant leadership scales include a variety of abstract items that focus on trait based 
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attributions and generalized impressions as well as items that focus on specific leader behaviors, 

and for this reason, a servant leadership measure was chosen to replicate results from Studies 1 

and 2. Here, we argue that different types of items are associated with different types of memory. 

In particular, abstract items may prompt individuals to rely on generalized impressions or 

leadership schemas associated with semantic memory, whereas concrete items may prompt 

individuals to retrieve events that actually happened and therefore may be associated with 

episodic memory.   

Hypothesis 1: The language used in leadership scale items is associated with different 

types of memory such that a) more abstract items are associated with semantic memory and b) 

more concrete items are associated with episodic memory.  

The Nature of Criteria 

In addition to the nature of items, the nature of the leadership criteria may also impact 

whether individuals rely on semantic or episodic memory. An outcome of leadership that is 

particularly relevant for this distinction is trust as the decision to trust another individual is likely 

based on an assessment of that individual’s previous behaviors (Lindskold, 1978). From the 

observer’s perspective, the decision to trust is based on “what we take to be ‘good reasons’ that 

provide compelling evidence of trustworthiness” (Lewis & Wiegart, 1985, p. 970). Moreover, 

trust serves as an emotional marker of relationship interdependence (Fiske, Lin, & Neuberg, 

1999), and emotional reactions promote the use of episodic memory (Allen et al., 2008). Hence 

as outlined above, it is likely that the decision to trust is based on concrete leader behaviors that 

implicate the self and are encoded via episodic memory processes. Consequently, we expect that 

transformational leadership and servant leadership scales that emphasize episodic memory to 
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provide better estimates of trust than transformational or servant leadership scales that emphasize 

semantic memory. 

Hypothesis 2: The leadership scale items based on episodic memory provide better 

estimates of trust than the leadership scale items based on semantic memory.  

Effects of Affect and Metacognitive Processes on Memory Search Processes 

Affect can pertain to either a general evaluation, such as liking, or to a specific, emotional 

reaction to a person in the context of a particular event. The former is used to characterize a 

person as a whole (e.g., generalized impression), whereas the latter pertains to how a person 

acted in specific events, which are nested within the person (e.g., person-parts). Lord and Dinh 

(2012) address this issue by noting that event level processes are nested within leaders (see also 

Hall & Lord, 1995, for the parts/wholes distinction in further detail). Here we consider liking as 

a holistic generalized impression (e.g., person wholes) that may be associated with semantic 

memory processes.  

Srull and Wyer (1989) contend that person perception begins when observers categorize a 

target as likable or dislikable (in their terms, form a general evaluative concept), which then 

serves as an interpretive structure to make sense of the target’s future behaviors. Subsequently, 

behaviors are recalled in a sequential search process that begins with this affective evaluation, 

and if this evaluation is easily retrieved, the search for specific behaviors may be curtailed unless 

individuals are motivated to engage in more effortful processing and have the cognitive 

resources available to do so (Fiske et al., 1999; Gilbert, Pelham, & Krull, 1988). Indeed, 

Martinko et al. (2018) contend that the rating situation is unlikely to prompt followers to engage 

in controlled processing. Instead, individuals often may rely on liking when they rate leaders. As 

noted previously, it is possible that asking subjects to indicate whether their rating for each item 
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was a remember or know judgment may prompt them to think more carefully about their 

responses which may, in turn, reduce the impact of liking on leadership ratings. Therefore, as we 

will examine by comparing Studies 1 and 2, the impact of liking on leadership ratings should be 

diminished when using this type of metacognitive instruction.  

Hypothesis 3: The remember/know judgment rating procedure reduces the impact of 

liking on leader ratings.  

Consequently, in Study 1 and Study 2 we use this metacognitive procedure as a potential 

experimental effect that may reduce the impact of liking on ratings. Specifically, we conducted 

two studies with precisely matched samples, one which included remember/know judgments as 

part of the rating process (Study 1) and a second study which collected leadership ratings in a 

typical manner. To do this, we collected the data for Studies 1 and 2 at the same time, and 

randomly assigned subjects to one study or the other. This procedure allowed us to gauge the 

potential effects of this memory metacognitive procedure on rating outcomes and test the 

assertion that Study 1 ratings would be less dependent on liking that Study 2 ratings. Study 2 was 

also used to replicate the primary findings from Study 1. 

Study 1: Methods 

Participants and Procedure 

Using a crowdsourcing site, Amazon Mechanical Turk (MTurk), we recruited 300 

participants. The criteria for participation was as follows: Participants were required to be U S. 

citizens, working full time, and, as a quality control mechanism, to have had over 95% of their 

previous assignments on MTurk accepted by requesters. We pre-tested the survey in order to 

provide an estimated completion time (30 minutes). The obtained average completion time of 26 

minutes compared favorably to that of the pre-test. 10 surveys completed in less than 10 minutes 
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were excluded from the sample, resulting in a total sample size of 290 (157 males and 133 

females). 

The average participant was 33 years old and had been working for his/her current 

supervisor for 3.7 years. In terms of educational attainment, 174 participants had a BA/BS 

degree, 29 had a master’s or terminal degree, and 87 had a high school diploma. Participants 

reported a wide variety of occupations including manager, sales representative, accountant, 

teacher, and administrative assistant. Participants rated their current leader as described below 

and completed the dependent variables.  

As detailed below, following Tulving’s (1985) methodology, participants were provided 

with definitions of remember and know judgments and instructions for completing leader ratings. 

To minimize the possibility that participants might consider one type of judgment more desirable 

than the other, it was stressed that both types of judgments are useful and the judgments do not 

differ in terms of their confidence or certainty. The instructions read as follows: 

“We have two different ways that we make judgments about other people, remembering 

and knowing. Remembering is based on a vivid recollection of a specific event. For 

example, we might describe someone as outgoing because we can recall specific examples 

of their behavior. Alternatively, knowing is based on a general feeling or impression 

about a person. It is important to note that both types of memory are useful and that one is 

not inherently better than the other. Moreover, remember and know judgments do not 

differ in terms of their confidence or certainty. For example, we can be equally confident 

about a judgment even though we might not associate it with a specific event. For each of 

the following items please rate your supervisor and then using the definitions above 

indicate whether your rating reflects a remember or a know judgment.”  
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Coding of concreteness/abstractness. For the transformational leadership scale, we used 

the Linguistic Category Model (LCM) (Semin & Fiedler, 1991) to examine the level of 

abstraction of the items identified by participants as being either remember or know judgments. 

According to LCM, abstractness increases with the generality of verbs used in describing people 

or behavior, and it is most abstract when people are described by adjectives. Specifically, 

abstractness increases with each of the following five types of descriptions: a) Descriptive 

Action Verbs (DAV) that refer to observable behavior; b) Interpretive Action Verbs (IAV) that 

refer to a general class of behaviors that require interpretation beyond the description; c) State 

Action Verbs (SAV) that refer to the momentary emotional consequences of an action; d) State 

Verbs (SV) that refer to enduring emotional states; and e) Adjectives (ADJ) which are 

dispositional traits. These distinctions are then used to code the concrete/abstractness of verbal 

descriptions on a 1 to 5 scale where high scores describe an action or trait in more global or 

general terms. As demonstrated by previous research, LCM is a valid methodology to measure 

construal level (Freitas, Gollwitzer, & Trope, 2004; Fujita, Trope, Liberman, & Levin- Sagi, 

2006).  

Measures. Transformational leadership was assessed using the 36-item short form of the 

Multifactor Leadership Questionnaire (MLQ 5X, Bass & Avolio, 1996). Participants indicated 

on a five point scale (0-4) ranging from “not at all” to “frequently, if not always” how frequently 

each item fit their supervisor. The instructions were modified as described above; namely for 

each item participants rated their supervisor and then indicated whether each rating reflected a 

remember or know judgment. As described in the results section, episodic and semantic 

subscales were created based on whether items were identified by a majority of participants as 

being remember or know judgments. Cognition-based trust was assessed with a 5-item scale 
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(McAllister, 1995). A sample item is “My direct supervisor approaches his/her job with 

professionalism and dedication.” Affect-based trust was assessed with a 5-item scale (McAllister, 

1995). A sample item is “We have a sharing relationship. We can both freely share our ideas, 

feelings, and hopes.” Engle and Lord’s (1997) 4-item measure of liking was used to assess the 

degree to which individuals liked their immediate supervisor. Participants indicated on a five 

point scale ranging from strongly disagree to strongly agree the extent to which they agreed with 

the statements about their supervisor. All scale reliabilities are reported in Table 2. 

Study 1: Results  

Remember Versus Know Judgment of Items 

Table 1 presents data pertaining to remember/know judgments for the MLQ items that 

tended to emphasize one memory source over the other. Twenty-four of the 36 items on the 

MLQ 5-X and 14 of the 20 transformational leadership items were considered either remember 

or know judgments by a clear majority (55% or greater) of the respondents. Percentages were 

rounded to the nearest whole percent. Moreover, the items that participants classified as know 

judgments, such as “instills pride in me for being associated with him/her” and “goes beyond 

self-interest for the good of the group” primarily centered on general impressions of leader 

charisma. In contrast, the items that participants classified as remember judgments, such as 

“seeks different perspectives when solving problems” and “spends time teaching and coaching”, 

were behaviorally based. Therefore, items that were more behaviorally based or self-referent 

may tap into episodic memory.1  

                                                           
1 We also examined whether the propensity to rely on remember or know judgments across all 

responses may be a function of individual differences (personality and PANAS were also 

measured but tangential to the focus of this study). To do so we created a proportion of the 

number of remember responses over all of the items divided by the total of number of scale 

items. This proportion was then regressed on individual differences. None of the individual 
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Abstractness of Remember Versus Know Items   

Following the coding LCM procedures described previously (Semin & Fiedler, 1991), the 

first and second authors coded each of the 14 transformational leadership items identified by 

participants as being either a remember or know judgment in terms of abstractness and compared 

the ratings of the first/second author to that of a second rater who was not involved in this study 

(Cohen, 1960, Κappa = .58, p = .000). We anticipated that remember judgments would reflect 

memories of concrete events, whereas know items would be more abstract. The average 

abstractness for items identified as remember judgments was 1.8 whereas the average value for 

items identified as know judgments was 3.17 (t = 2.62, p = .04 equal variances not assumed as 

per the results of Levene’s test for equality of variances). Thus, consistent with Hypothesis 1, the 

items that were classified as being know judgments were significantly more abstract than were 

the items that were classified as being remember judgments.    

Episodic and Semantic Transformational Scales and Descriptive Statistics 

We created episodic and semantic scales of transformational leadership based 

respectively on the items identified as being remember judgments (items # 8, 9, 13, 15, 19, 30, 

31, and 32; α = .89) and the items identified as being know judgments (items # 2, 10, 14, 18, 23, 

and 34; α = .87). Table 2 reports descriptive statistics and correlations among these scales, 

transformational leadership items that were not classified as being remember or know judgments, 

and other key measures. Further, as might be expected, liking was most strongly related to affect-

based trust (r = .82, p = .000), and it showed strong relations to both episodic (r = .69, p = .000) 

and semantic (r = .63, p = .000) transformational leadership scales.   

                                                           

differences was significantly associated with the propensity to rely on remember or know 

judgments (see Appendix Table A1).  
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The correlations between the episodic scale and semantic scale with cognition-based and 

affect-based trust are considered correlated correlations because they share the same criterion 

variable (i.e., cognition-based trust and affect-based trust). Therefore, we used Hotelling’s t in 

order to test if these correlations were significantly different. The correlation between episodic 

transformational leadership and cognition-based trust was significantly different from the 

correlation between semantic transformational leadership and cognition-based trust (r = .70 vs. r 

= .66, t = 2.033, p = .043. The correlation between episodic transformational leadership and 

affect-based trust was also significantly different from the correlation between semantic 

transformational leadership and affect-based trust (r = .74 vs. r = .69, t = 2.694, p = .007).  

Episodic and Semantic Transformational Leadership Scales and Trust Ratings 

To test Hypothesis 2, using SPSS software, we entered the episodic and semantic 

transformational leadership scales into a regression to examine their unique contribution to trust. 

As shown in the left half of Table 3, the episodic scale was more useful than the semantic scale 

for estimating both cognition-based trust (β = .52, p = .000 vs. β = .20, p = .02,) and affect-based 

trust (β = .62, p = .000 vs. β = .14, p = .09). As suggested by prior literature (Hansbrough et al., 

2015; Shondrick et al., 2010) and Hypothesis 2, the transformational leadership scale that was 

more strongly based on episodic memory provided better estimations of outcomes than the more 
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semantically-based scale. 2 3 4 It is also noteworthy, that the episodic scale had a somewhat 

stronger relation to liking and was more strongly associated with affect-based trust. This may 

reflect the role of affect in integrating the contextual elements of an event into a coherent 

episodic memory as theorized by Allen et al. (2008). 

In order to test whether the difference between the episodic and semantic beta weights for 

cognition-based trust was statistically significant, their corresponding 95% confidence intervals 

were estimated via bias correcting bootstrap (1,000 re-samples). The confidence intervals 

overlapped by less than 50%, therefore the difference between beta weights was statistically 

different (p < .05, Cumming, 2009, see Appendix Figure A1). Specifically, half of the average of 

the overlapping confidence intervals was calculated (.085) and added to the episodic beta weight 

lower bound estimate (.349) which was .434. As the semantic upper bound estimate of .376 did 

                                                           
2 We conducted Item Response Theory (IRT) analyses (Embretson & Reise, 2000; Scherbaum, 

Finlinson, Barden, & Tamanini, 2006) in order to gain further insights into underlying 

psychological factors. The results showed that both sets of items demonstrate appreciable 

relationships with the latent construct of transformational leadership and provide considerable 

information about transformational leadership across the construct. Although the differences 

between the episodic and semantic scales were small, the episodic scale outperformed the 

semantic scale in terms of item discrimination and item information. The results regarding the 

relative efficiency analysis indicate that the episodic scale functions as it were forty percent 

longer when, in fact, it is only thirty-three percent longer. Therefore, the episodic scale 

outperforms the semantic scale in terms of both measurement precision and relationships with 

relevant criteria (see Appendix Tables A4-5).    
3 We also created weighted episodic and semantic scales whereby each item was weighted by the 

percentage of the respondents who had indicated the item was a remember or know item. The 

results using weighted scales did not significantly differ from the results reported here (see 

Appendix Table A6).  
4 Given that there are well-known gender differences in memory processing as it relates to 

episodic and semantic memory (e.g., Guillem & Mograss, 2005; Herlitz, Nilsson, & Backman, 

1997), we conducted additional analyses controlling for gender in Studies 1-4 where there were a 

proportionate number of males and females. Gender was not significant in 5 of the 6 analyses. In 

the analysis where gender was significant, the addition of gender did not change the beta weights 

reported in the text (see Appendix Tables A -3).  
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not exceed the value of .434, the difference between the episodic and semantic beta weights was 

statistically significant.   

The same procedure was used to test whether the difference between the episodic and 

semantic beta weights for affect-based trust was statistically significant. Again, the confidence 

intervals overlapped by less than 50% therefore the beta weights were statistically different (p < 

.05, Cumming, see Appendix Figure A2). Specifically, half of the average of the overlapping 

confidence intervals was calculated (.097) and added to the episodic beta weight lower bound 

estimate (.423) which was .520. As the semantic upper bound estimate of .337 did not exceed the 

value of .520, the difference between the episodic and semantic beta weights was statistically 

significant.  

Study 2: Methods 

Given that we used a procedure in Study 1 that was different than the standard rating 

procedure; it is possible that the effects we found may have been due to the particular procedure 

used to measure metacognitions, which undoubtedly forced subjects to think more carefully 

about the rating process. Consequently, Study 2 was designed to address this possibility, as it 

was conducted at the same time as Study 1, but did not ask for remember/know judgments after 

rating each MLQ 5X leadership item. 

Participants and Procedure  

We recruited 300 participants using a crowdsourcing site, Amazon Mechanical Turk 

(MTurk). The criteria for participation and sampling procedure were the same as in Study 1, 

which was conducted at the same time with random assignment to either Study 1 or 2. Eleven 

surveys completed in less than 10 minutes were not included in the sample, resulting in a total 

sample size of 289 (145 males and 144 females). 
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The average participant was 32 years old and had been working for his/her current 

supervisor for 3.35 years. In terms of educational attainment, 169 participants had a BA/BS 

degree, 36 had a master’s or terminal degree, and 84 had a high school diploma. Participants 

reported a wide variety of occupational fields and jobs, including information technology, 

engineering, sales, education, customer service, and reference librarian.   

Measures 

Transformational leadership. As in Study 1, transformational leadership was assessed 

using the 36-item Multifactor Leadership Questionnaire (MLQ 5X, Bass & Avolio, 1996) short 

form. However, this time, participants only indicated on a five point scale (0-4) ranging from 

“not at all” to “frequently, if not always” how frequently their supervisors showed the indicated 

behavior and did not indicate whether each item was a remember or know judgment. Participants 

also completed the same Cognition and Affect-based trust (McAllister, 1995), and Liking (Engle 

& Lord, 1997) measures as described in Study 1. All scale reliabilities and correlations are 

reported in Table 4.  

Study 2: Results 

Replication of Study 1 

The purpose of Study 2 was to replicate the episodic and semantic transformational scale 

results, even though we did not ask participants to make remember/know judgments in this 

study. To do so, we first created episodic and semantic transformational leadership scales based 

on the items identified by participants from Study 1 as being remember or know judgments.  

As would be expected with equivalent samples, Table 4 shows that correlations among 

variables were highly similar to those in Study 1 as shown in Table 2. Episodic and semantic 

transformational scales were highly correlated (r = .92, p = .000), and liking was strongly related 
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to the episodic scale (r = .78, p = .000), the semantic scale (r = .75, p = .000), and both of the 

trust scales (both r’s = .82, p = .000). 

As in Study 1, we used Hotelling’s t to compare the correlated correlations. The 

difference in correlations between episodic transformational leadership and cognition-based trust 

compared to the correlation between semantic transformational leadership and cognition-based 

trust (r = .76 vs. r = .73) was t = 1.964, p = .051. The correlation between episodic 

transformational leadership and affect-based trust was significantly different form the correlation 

between semantic transformational leadership and affect-based trust (r = .76 vs. r = .72, t = 

2.608, p = .010).  

Next, we entered each scale into a regression analysis to examine their unique values in 

estimating cognitive and affect-based trust, respectively. As in Study 1, the episodic 

transformational scale provided stronger estimations than the semantic transformational scale for 

both cognition (β = .55, p = .000 versus β = .22, p = . 02, see the right half of Table 3) and affect-

based trust (β = .62, p = .000 versus β = .16, p = .11), respectively. These results closely replicate 

those of Study 1. Thus, the results obtained in Study 1 appear to be driven by the memorial 

qualities of items rather than the between study differences involving asking for remember/know 

judgments for each MLQ item in Study 1 but not Study 2.  

As in Study 1, we tested whether the difference between the episodic and semantic beta 

weights for cognition-based trust was statistically significant. The confidence intervals 

overlapped by less than 50%, therefore the beta weights were statistically different (p < .05, 

Cumming, 2009, see Appendix Figure A3). Specifically, half of the average of the overlapping 

confidence intervals was calculated (.101) and added to the episodic beta weight lower bound 

estimate (.347) which was .448. As the semantic upper bound estimate of .41 did not exceed the 
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value of .448, the difference between the episodic and semantic beta weights was statistically 

significant.   

The same procedure was then used to test whether the difference between the episodic 

and semantic beta weights for affect-based trust was statistically significant. Again, the 

confidence intervals overlapped by less than 50% therefore the beta weights were statistically 

different (p < .05, Cumming, see Appendix Figure A4). Specifically, half of the average of the 

overlapping confidence intervals was calculated (.093) and added to the episodic beta weight 

lower bound estimate (.43) which was .523. As the semantic upper bound estimate of .339 did 

not exceed the value of .523, the difference between the episodic and semantic beta weights was 

statistically significant.  

Effect of Metacognitive Procedure on Liking 

We also considered the possibility that the procedure used in Study 1, which asks raters 

to indicate whether their response to each an item was based on a remember or know judgment, 

might encourage raters to more carefully consider their responses. In particular, as stated in 

Hypothesis 3, it seems plausible that taking additional time to consider one’s response may 

increase the availability of other leader behaviors and therefore reduce the impact of liking on 

ratings of transformational leadership. We, therefore, compared the results of Study 1 and Study 

2 to determine if the procedure used in Study 1 reduced the impact of liking on ratings of 

transformational leadership using all items. We found that, as compared to Study 2, where the 

correlation between liking and transformational leadership was r = .80 (p = .000), the Study 1 

procedure significantly reduced the correlation between liking and ratings of transformational 

leadership to r = .69, (p = .000). The difference between the obtained correlations in Study 2 and 

Study 1 was significant (z = 3.004, p < .01). This result is important because it suggests that 
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procedures that promote more controlled processing can reduce the effects of liking on 

leadership ratings. However, this shift in processing does not appear to affect the general finding 

that episodic items are better at estimating personally relevant outcomes. 

Discussion of Transformational Leadership Findings 

Taken together, Studies 1 and 2 address the important issue regarding how different types 

of memory and language impact relationships with outcomes. Our work demonstrates that a) 

transformational leadership questionnaire items can be classified in terms of their emphasis on 

episodic versus semantic memory and b) the language used in items is associated with different 

types of memories; c) scales based on episodic memory provide better estimates of trust than 

scales based on semantic memory; and d) the procedure which requires raters to indicate whether 

their response to each item is a remember or know judgment significantly reduces the impact of 

liking on leader ratings. 

One concern with Studies 1 and 2 was that they only used transformational leadership 

items. Thus, we conducted three additional studies using servant leadership items that replicated 

these results. Furthermore, we used a different measure of trust in order to illustrate that these 

results are not dependent upon particular trust measures. We turn now to the replication studies 

using servant leadership. 

Following the design for our first two studies, Studies 3 and 4 were conducted with 

precisely matched samples, Study 3 included remember/know judgments as part of the rating 

process, whereas Study 4 collected leadership ratings in a typical manner. Data for Studies 3 and 

4 were collected at the same time and subjects were randomly assigned to one study or the other.  

Study 3: Methods 

Participants and Procedure 
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Two hundred and seventy-one participants were recruited using MTurk. The criteria for 

participation were the same as described in Study 1 and 2. Fourteen participants were excluded 

to due to incomplete data, an identifiable response pattern, or a very rapid completion time (i.e. 

less than 1/3 of the mean completion time), resulting in total sample size of 257 (119 females and  

137 males).  

The average participant was 37 years old. One hundred and thirty-six participants had an 

undergraduate degree, 35 participants had a master’s or terminal degree, 70 participants had 

either a 2 year degree or some college, and 16 participants had a high school diploma. 

Participants reported a wide range of occupations including sales, information technology, 

management, education, and financial analyst.  

As described in Study 1, participants were provided with definitions of remember and 

know judgments and instructions for completing leader ratings. We used LCM (Semin & Fiedler, 

1991) as described in Study 1 to examine the level of abstraction of the items identified by 

participants as being either remember or know judgments.  

Measures 

Servant leadership was assessed using Liden, Wayne, Zhao, and Henderson’s (2008) 28-

item scale. The instructions were modified as described in Study 1. Participants indicated on a 

seven point scale the extent to which they agreed with each statement about their manager. A 

sample item is “My manager sacrifices his/her own interests to meet my needs”. Trust was 

assessed with a 7-item scale adapted from Robinson (1996). The wording was changed slightly 

to refer to “my manager” instead of “my employer”. Participants indicated on seven point scales 

the extent to which they agreed with each statement about their manager. All scale reliabilities 

are reported in Table 6. 
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Study 3: Results 

Remember Versus Know Judgment of Items 

Table 5 presents data pertaining to the remember/know judgments for the servant 

leadership items that tended to emphasize one type of memory over the other. Eighteen of the 28 

servant leadership items were considered either remember or know judgments by a clear 

majority (55% or greater) of the respondents. For example, participants classified “My manager 

wants to know about my career goals” as being a remember judgment; whereas participants 

classified “My manager is always honest” as a know judgment.   

Abstractness of Remember Versus Know Judgments 

The first and second author coded each of the 18 items identified by participants as either 

a remember or a know judgment as specified by LCM (Semin & Fieldler, 1991). The ratings of 

the first/second author were then compared to that of another individual who was not involved in 

the study (Κappa = .47, p = .001). As in Study 1, we anticipated that the items identified as 

remember judgments would be more concrete than items identified as being know judgments. 

The average abstractness for remember items was 2.86 whereas the average abstractness for 

know items was 3.82 (t = 1.64, p = .12 equal variances not assumed). Thus, the items that were 

classified as being know judgments were somewhat more abstract than were the items identified 

as being remember judgments, although this difference was not significant.  

Episodic and Semantic Servant Leadership Scales  

We created episodic and semantic scales of servant leadership based respectively on the 

items that were identified as being remember judgments (items #8, 9, 16, 17, 20, 22, and 25; α = 

.89) and the items identified as being know judgments (items #3, 4, 6, 10, 11, 14, 18, 19, 26, 27, 

and 28; α = .91). Notably, the items identified as being remember judgements centered on 
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solving work problems and decision making whereas the items identified as being know 

judgments centered on care and concern for the follower as well as general impressions of leader 

honesty. Thus, the content of the items identified as being remember judgments was not more 

focused on leader trust than was the content of the items identified as being know judgments. 

Correlations among all variables including servant leadership items that were not classified as 

remember or know judgments are depicted in Table 6. As in the previous studies, we used 

Hotelling’s t to compare the correlations between the episodic and semantic leadership scales 

and trust. The correlation between episodic servant leadership and trust was significantly 

different from the correlation between semantic servant leadership and trust (r = .80 vs. r = .71, t 

= 3.591, p < .001).  

Episodic and Semantic Scales of Servant Leadership and Trust Ratings 

To test Hypothesis 2, we entered the episodic and semantic servant leadership scales into 

a regression equation in order to examine whether their unique association with trust. As shown 

in Table 7, as predicted, the episodic scale provided a better estimates of trust than did the 

semantic scale (β =. 62, p = .000, vs β =. 24, p = .000).  

As in the prior studies, we tested whether the difference between the episodic and 

semantic beta weights was statistically significant. The confidence intervals overlapped by less 

than 50%, therefore the beta weights were statistically different (p < .05, Cumming, 2009, see 

Appendix Figure A5). Specifically, half of the average of the overlapping confidence intervals 

was calculated (.057) and added to the episodic beta weight lower bound estimate (.497) which 

was .554. As the semantic upper bound estimate of .343 did not exceed the value of .554 the 

difference between the episodic and semantic beta weights was statistically significant.  

Study 4: Methods 
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Study 4 was conducted to allow for the possibility that the procedure used in Study 3, 

which encouraged subjects to think more carefully about the rating process, may have impacted 

the results. Therefore, Study 4 was conducted at the same time as Study 3 but subjects were not 

asked to make remember/know judgments in this study. 

Participants and Procedure 

Two hundred and sixty-nine participants were recruited using MTurk. The criteria for 

participation were the same as described in Study 1, 2, and 3. Twenty-two participants were 

excluded to due to incomplete data, an identifiable response pattern, or a very rapid completion 

time (i.e., less than 1/3 of the mean completion time), resulting in total sample size of  247 (138 

females and 109 males).  

The average participant was 37 years old. One hundred and six participants had an 

undergraduate degree, 44 participants had a master’s or terminal degree, 77 participants had 

either a 2 year degree or some college, and 20 participants had a high school diploma. 

Participants reported a wide range of occupations including administrative assistant, sales, 

customer service, education, and software engineering. 

Measures 

Servant leadership was assessed using the 28-item servant leadership scale (Liden et al., 

2008). However, in this study, participants only indicated on a seven point scale, ranging from 

strongly disagree to strongly agree, to what extent they agreed with each statement about their 

manager and did not indicate whether each item was a remember or know judgment. Participants 

also completed the same Trust measure as described in Study 3. All scale reliabilities and 

correlations are reported in Table 8.  

Study 4: Results  
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Replication of Study 3 

The purpose of Study 4 was to replicate the episodic and semantic servant leadership 

results even though we did not ask subjects to make remember/know judgments in this study. To 

do so, we first created episodic and semantic servant leadership scales based on the items 

identified by participants from Study 3 as being either remember or know judgments. As would 

be expected with equivalent samples, Table 8 shows that the correlations among the variables 

were very similar to that of Study 3 as shown in Table 6. As in the previous studies, we used 

Hotelling’s t to compare the correlations between the episodic and semantic leadership scales 

and trust. The correlation between episodic servant leadership and trust was significantly 

different from the correlation between semantic servant leadership and trust (r = .78 vs. r= .68, t 

= 4.162, p < .001). Next, each scale was entered into a regression analysis to examine the unique 

association of each scale with trust. As in Study 3, the episodic scale was more useful in 

estimating trust than the semantic scale (β = .66, p = .000 versus β = .15, p = .04, see Table 7). 

These results closely replicate those of Study 3. Thus, the results obtained in Study 3 appear to 

be driven by the memorial qualities of the items rather than the remember/know procedure used 

in Study 3 but not in Study 4.   

As in the prior studies, we tested whether the difference between the episodic and 

semantic beta weights was statistically significant. The confidence intervals overlapped by less 

than 50%, therefore the beta weights were statistically different (p < .05, Cumming, 2009, see 

Appendix Figure A6). Specifically, half of the average of the overlapping confidence intervals 

was calculated (.078) and added to the episodic beta weight lower bound estimate (.492) which 

was .570. As the semantic upper bound estimate of .291 did not exceed the value of .570, the 

difference between the episodic and semantic beta weights was statistically significant.  
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Studies 1-4 were conducted using on-line data collection procedures, MTurk. Given that 

participants obtained through crowdsourcing sites are paid for each task completed, they may 

have been motivated to quickly answer questions, which could potentially affect the advantage of 

episodic compared to semantic memory. Namely, when people are trying to respond quickly, 

they may be more likely to rely on heuristics, which should increase the use of semantic 

processing and possibly reduce the advantage of the episodic scale. Furthermore, it was 

important to extend our results to an organizational sample that did not consist of individuals 

who routinely participate in research studies. Accordingly, we analyzed data from a fifth study in 

which participants were recruited from one company and completed paper and pencil 

questionnaires onsite during normal paid working hours with a researcher present.  

Study 5: Methods 

Participants and Procedure 

Two hundred and twenty-one participants were recruited from two locations of a 

production and distribution company located in the Midwest of the United States. It should be 

noted that these data were originally collected for the purposes of a different study (Panaccio, 

Henderson, Liden, Wayne, & Cao, 2015). Servant leadership was the only variable that was used 

in both our study and Panaccio et al. (2015). All organizational members were invited to 

participate in the research project and participation was completely voluntary. Participants 

completed surveys during paid working hours. Twelve participants were excluded due to 

incomplete data or an identifiable response pattern resulting in a total sample size of 209. 

Seventy-three percent of the sample was male and 27% of the sample was female. The average 

participant was 36 years old and had a high school diploma.   

Measures 
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Participants completed the same Servant Leadership and Trust measures described in 

Study 4. All scale reliabilities and correlations are reported in Table 9. Additional measures were 

also collected which allowed some exploratory analyses. They included empowerment, 

organizational commitment, and perceived organizational support. Empowerment was assessed 

using Spreitzer’s (1995) 12- item measure. Participants indicated on a seven point scale ranging 

from strongly agree to strongly disagree the extent to which they agreed with each statement. 

Organizational commitment was assessed using Porter, Steers, Mowday, and Boulian’s (1974) 

measure. Following Wayne, Shore, and Liden (1997), two items were deleted and the remaining 

seven items were summed to form a scale. Participants indicated on a seven point scales ranging 

from strongly disagree to strongly agree the extent to which they agreed with each item. 

Perceived organizational support was measured using the shortened 9-item measure that was 

adapted from the Survey of Perceived Organizational Support (SPOS, Eisenberger, Huntington, 

Hutchison, & Sowa, 1986). This measure has been used in prior research (e.g., Wayne et al., 

1997; Eisenberger, Fasolo, & Davis-La-Mastro, 1990). 

Study 5: Results 

Organizational Replication of Study 3 and 4 

The purpose of Study 5 was to replicate the episodic and semantic servant leadership 

scale results using an organizational sample even though subjects were not asked to make 

remember/know judgments. As described in Study 4, we first created episodic and semantic 

servant leadership scales based on the items identified by participants from Study 3 as being 

remember or know judgments. As described previously, we used Hotelling’s t to compare the 

correlations between the episodic and semantic scales and trust. The correlation between 
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episodic servant leadership and trust was not significantly different from the correlation between 

semantic servant leadership and trust (r = .66 vs. r = .64, t = .652, p = .515).  

Next, each subscale was used in a regression analysis to examine its unique association 

with trust. Again, as shown in Table 7, the episodic scale better estimated trust than the semantic 

scale (β = .42, p = .000 versus β =. 30, p = .001).  

Finally, we tested whether the difference between the episodic and semantic beta weights 

was statistically significant. The confidence intervals did not overlap by less than 50%, therefore 

the beta weights were not statistically different (p < .05, Cumming, 2009, see Appendix Figure 

A7). Specifically, half of the average of the overlapping confidence intervals was calculated 

(.094) and added to the episodic beta weight lower bound estimate (.223) which was .317. As the 

semantic upper bound estimate of .48 exceeded the value of .317 the difference between the 

episodic and semantic beta weights was not statistically significant.   

Exploratory analyses 

As previously noted, the data set used in Study 5 was originally collected for a different 

study that included empowerment, organizational commitment, and POS, which allowed us to 

consider whether episodic memory was more strongly associated with additional criteria. 

Heretofore, our focus has been on trust as a dependent variable, and trust is specific to one’s 

particular relationship with another, allowing one to easily access specific events. Other criteria, 

however, may be more abstract, making it difficult to link specific behaviors. To account for 

such differences, in this exploratory section we offer and test a principle that focuses on 

predictor-criteria congruence in terms of underlying memory processes. Specifically, we expect 

that the prediction of outcomes is best when the memorial basis of the scale is congruent with the 

nature of the criterion construct. One could view this Predictive Congruence Principle as an 
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extension of Tulving and Thomson’s (1973) encoding specificity principle to predictor/criterion 

relations. That is abstract, general constructs which apply across contexts should be more 

strongly associated with semantic leadership measures, whereas more context specific, and 

typically event-based, criteria should be more strongly associated with episodic leadership 

measures. Guided by the Predictive Congruence Principle, we examined the relationship of both 

episodic and semantic servant leadership scales with additional criteria.  

Because we are introducing our Predictive Congruence Principle here, we took an 

exploratory approach to analyzing these additional variables. As per the previous analyses, we 

entered the Servant Leadership scales based on episodic and semantic memory in a series of 

regression analyses to examine how much each scale was uniquely associated with each 

outcome. The scale based on episodic memory provided better estimates of both empowerment 

and organizational commitment than did the scale based on semantic memory (β = .32, p = .003 

vs, β = .08, p = .482; β = .32, p = .002 vs. β = .20, p = .05)5. However, the Servant Leadership 

scale based on semantic memory was a better estimator of POS than was the scale based on 

episodic memory (β = .55, p = .000 vs. β= .06, p = .537). Thus, consistent with the Predictive 

Congruence Principle, there appear to be circumstances where semantic measures are more 

strongly associated with outcomes. These findings are consistent with the general literature 

pertaining to each variable. Considering empowerment first, it is not a global construct but rather 

is specific to a particular work context; the scale is constructed such that the items focus on an 

individual’s experiences rather than a general description of the work environment that might 

                                                           
5 We also tested whether the difference between the episodic and semantic beta weights was 

statistically significant. The difference between the episodic and semantic beta weights was 

statistically significant for empowerment (p = .011) and POS (p < .001) but was not significant 

for organizational commitment (p = .19).  
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result in that experience (Spritzer, 1995). Therefore, the construct of empowerment is consistent 

with episodic memory and as indicated by our findings is more strongly associated with the 

episodic servant leadership scale.   

Turning to organizational commitment, it has been described as a construct based on both 

commitment related behaviors and attitudinal commitment such as affect (Mowday, Steers, & 

Porter, 1979). Therefore, organizational commitment should be consistent with both concrete 

behaviors associated with episodic memory and generalized impressions associated with 

semantic memory. Supporting this idea, although the episodic scale was significantly associated 

with organizational commitment, and semantic scale was not, the difference in beta weights was 

neither large (β = .32 versus β = .20) nor statistically significant.    

Finally, perceived organizational support (POS) is a generalized perception that the 

organization values employees’ contributions and cares about their well-being (Kurtessis, 

Eisenberger, Ford, Buffardi, & Adis, 2017). Employees develop perceptions of organizational 

support by ascribing trait-like qualities to organizations (Eisenberger, Huntington, Hutchison, & 

Sowa, 1986). POS is a summary judgment, or generalized impression, that the organization 

values employees. As our findings indicated, this conceptualization is consistent with semantic 

memory which is characterized by general, abstract, global impressions; hence, the semantic 

servant leadership scale was a much better estimator of POS than was the episodic servant 

leadership scale.  

Study 6: Methods 

As the previous studies are correlational, they are not able to directly test the effect 

remember judgments have on the recollection of past leadership behaviors that have occurred. As 

such, the purpose of Study 6 was to experimentally test the impact of a memory source 
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intervention (Martell & Evans, 2005) on accuracy in the recollection of previous leadership 

behaviors. Specifically, participants observed leadership vignettes, before rating the occurrence 

of leadership behaviors. We did this to test whether using only remember judgments increased 

accuracy in the recognition of leadership behaviors and whether it reduced biases associated with 

lenient responses.  

Participants and Procedure 

Participants in this study were undergraduates recruited from a large university in the 

south-eastern United States. The original sample consisted of 146 individuals. Data from 

participants were removed if they failed an attention check item, provided the same response to 

all leadership behavior items, or if they indicated that they could not understand who was 

speaking in the leadership vignettes (see Appendix Figure A8 for data removal process and 

robustness checks). The final sample consisted of 110 undergraduates. The sample consisted of 

73 percent women, with an average age of 19.24 (SD = 1.16).  

The stimulus materials employed in this study were four video vignettes originally 

created by Hanges, Lord, Day, Sipe, Gradwohl-Smith, and Brown (1997). Each vignette 

contained two male and two female actors portraying a work team with one designated male 

leader. Each vignette was approximately four to five minutes long. Each vignette was 

constructed to display a specific number of leadership behaviors, as defined by previous research 

(Lord, Foti, & DeVader, 1984). After watching the videos, participants completed a scale 

measuring the need for cognitive closure (Roets & Van Hiel, 2011). Participants were randomly 

assigned to either one of two conditions, a memory source intervention (MSI) condition (N = 56) 

or control condition (N = 54). Next, participants in the MSI condition received the definition of 

remember and know judgments, based on the Martell and Evans’ (2005) procedure. This 
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included telling the participants that remember and know judgments do not differ in confidence 

or certainty. To equate for the time taken by the remember vs. know instructions, participants in 

the control condition were asked to list several reasons why people attend college.  

At this point in the study, participants were then told that they would be answering 

questions about the leader and the group in the videos. They were given a set of possible 

behaviors that the leader performed in the videos and asked whether the behavior occurred. 

Participants in the MSI condition were asked only to answer yes if their judgment was based on a 

remember judgment. Those in the control condition were only asked to rate whether the 

leadership behavior occurred or not. 

Measures 

Recognition of leadership behaviors. Participants completed a behavioral recognition 

questionnaire consisting of a set of 17 items. Of these items, nine occurred in the videos, and 

eight did not occur. Behaviors were chosen based on their relative frequency.  

To measure the effects of the manipulation on memory, we followed past work (Martell 

& Evans, 2005; Martell & Willis, 1993) and calculated the four primary metrics of memory 

based on signal detection theory: (1) hit rate, (2) false alarm rate, (3) memory sensitivity, and (4) 

response bias. Hit rate represents the proportion of yes responses to behaviors that occurred. 

False alarm rate represents the proportion of yes responses to behaviors that did not occur. 

Memory sensitivity represents the hit rate – false alarm rate. While both the hit rate and false 

alarm rate represent forms of memory accuracy, memory sensitivity represents a composite 

measure. Finally, response bias represents whether participants had too liberal (i.e., bias towards 

choosing yes) or too conservative (i.e., bias towards saying choosing no) decision criteria when 

rating whether a behavior occurred. It is calculated by: false alarm rate/(1-(hit rate – false alarm 
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rate)). To understand the impact of the memory manipulation on the memory of leadership 

behaviors, we report the results from each of the four indexes below.  

Study 6: Results  

Hit Rates  

A one-way between-subjects ANOVA, using R software, was conducted to compare the 

effect of the memory source intervention on hit rates in the recognition of leadership behaviors. 

There was a significant effect of the MSI on hit rates across the two conditions, F (1, 108) = 

32.04, p < .001, partial η2 = .23. Those in the control condition had significantly higher hit rates 

(M = .52, SD = .18) than those in the MSI condition (M = .33, SD = .17).  

False alarm rates  

A one-way between-subjects ANOVA was conducted to compare the effect of the 

memory source intervention on false alarm rates in the recognition of leadership behaviors. 

There was a significant effect of the MSI on false alarm rates across the two conditions, F (1, 

108) = 22.65, p < .001, partial η2 = .17. Those in the control condition had significantly higher 

false alarm rates (M = .72, SD = .15) than those in the MSI condition (M = .59, SD = .16).  

Memory sensitivity  

A one-way between-subjects ANOVA was conducted to compare the effect of the 

memory source intervention on the memory sensitivity of leadership behaviors. There was no 

significant effect of the MSI on memory sensitivity across the two conditions, F (1, 108) = 1.61, 

p =.207. There was no significant difference in overall memory accuracy in the recall of past 

leadership behaviors across conditions (MSI condition: M = -.26, SD = .22; control condition: M 

= -.21, SD = .19). 

Response bias 
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A one-way between-subjects ANOVA was conducted to compare the effect of the 

memory source intervention on response bias of leadership behaviors. There was a significant 

effect of the MSI on response bias across the two conditions, F (1, 108) = 42.59, p < .001, partial 

η2 = .28. Those in the control condition had significantly more liberal response bias than those in 

the MSI condition (MSI condition: M = .47, SD =.10; control condition: M = .61, SD = .12). 

Response bias ranges from 0-1, with 0.5 representing no bias. A number above 0.5 

represents an excessively liberal decision criteria (bias towards yes), and below 0.5 represents an 

overly conservative decision criteria (bias towards no). As displayed in Figure 1, those in the 

memory source condition had a small bias towards no responses (95% CI = 0.44 – 0.49). 

However, those in the control condition had a more considerable bias towards yes responses 

(95% CI = 0.57 – 0.64).  

 

General Discussion 

The results from a series of six studies demonstrate that we can form scales that are 

primarily based on episodic versus semantic memory and scales based on episodic memory 

provide better estimations of trust. In addition, the language used in episodic items tends to be 

more concrete than the language used in semantic items. Finally, it is possible to develop 

interventions that reduce the impact of liking and false alarms on leadership ratings by reducing 

liberal biases. These findings are important in several ways.   

First, our work underscores the importance of the words used in scales and demonstrates 

that language is linked to the type of memory system used by raters. Namely, we showed that the 

language used in more episodic items was more concrete than the language used in items tending 

to emphasize semantic memory. Put differently, raters reported that they tended to rely on 
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generalized impressions when making judgments about abstract items, but tended to rely on 

vivid recollection of specific events when making judgments about concrete items.   

Second, scales based on episodic memory were better estimators of trust in the leader 

than were scales based on semantic memory in four out of five studies. Because asking 

participants to consider the memory basis of each item may be intrusive, we replicated the results 

using traditional response procedures which enabled us to rule out the possibility that the results 

were an artifact due to the methodology. The superiority of items based on episodic memory 

suggests that measures based on concrete behaviors may be more useful than those based on 

generalized impressions, at least for personally relevant outcomes such as trust. However, this 

statement must be qualified by recognizing that in our applied sample of working adults, 

differences between scales were not significant when predicting trust, although they were in the 

predicted direction. It should be noted the significant effects were not due to greater variance in 

the episodic scales. Instead, the standard deviations for the semantic scales are higher than those 

of episodic scales in Studies 1, 3, 4, and 5. This suggests that there may be more valid variance 

in the episodic scales, which is consistent with the results of our IRT analyses (see Appendix 

Tables A 4-5). Furthermore, the results were replicated with three different measures of trust that 

included both cognitive and affective trust which suggests that the dependent variable did not 

favor episodic memory. Therefore, determining whether an item emphasizes remember or know 

judgment may be a useful way to screen items when developing scales. It is noteworthy that the 

absence of significant results in Study 5 could be due to several factors: the applied nature of the 

sample, the much higher percentage of males subjects than any of the other studies, completing 

measures at the same time and in a work setting, or a combination of these factors. Future 

research should examine such factors.  



DO YOU REMEMBER? 42 

 

Third, asking raters to consider whether their ratings reflect remember or know 

judgments significantly reduces the impact of liking on ratings. One explanation, consistent with 

Srull and Wyer’s (1989) general evaluative judgment heuristic, is that asking raters to consider 

the memory basis of each item encourages more effortful processing and promotes engagement 

in a more extensive memory search. Therefore, as shown in Studies 1 and 2, the use of this 

procedure reduced the impact of general evaluations (e.g., liking). This effect is distinct from 

reducing the role of affect, which may have an important role in encoding and retrieving 

information from episodic memory (Allen et al., 2008; Naidoo, Kohari, Lord, & DuBois, 2010). 

These results may also be explained by the type information that is typically available to 

individuals when completing ratings of leader behavior. For example, Hastie and Park (1986) 

contend that summary judgments are routinely used in decision making due to their high 

availability. In this case, asking raters to consider whether each item reflected a remember or a 

know judgment may have increased the availability of other leader behaviors. Consistent with 

this interpretation, Baltes and Parker (2000) found that having subjects recall relevant behaviors 

before making ratings reduced the impact of performance expectations (i.e., performance cue 

effect) on ratings, an effect we equate with the use of semantic memory.    

Finally, the memory source intervention used in Study 6 that encouraged raters to rely on 

only episodic memory when completing ratings reduced false alarms in the recognition of leader 

behaviors, although it did not improve overall memory sensitivity. Furthermore, individuals 

completing ratings in the memory source condition tended to use more conservative decision 

criteria. In contrast, individuals in the control condition had higher hit rates and higher false 

alarms. This suggests that individuals in the control condition were inclined to endorse items in 

general as evidenced by a significantly more liberal response bias. In short, this study 
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demonstrated a causal relation between remember instructions and how participants reported 

memories for leader behavior. Although not increasing memory sensitivity, the memory source 

condition did reduce leniency bias, a finding that directly parallels the results of Martell and 

Evans’ (2005) training procedure. Therefore, the memory source manipulation leads to more 

conservative responses. In addition, a reduction in bias is consistent with reduced impact of 

liking shown in Study 1 versus Study 2, which can also be interpreted as causal because there are 

differences between conditions to which participants were randomly assigned. However, the 

memory source manipulation did not increase the hit rate, therefore, the overall memory 

sensitivity (hit rate-false alarms) was not increased. The memory source manipulation focuses on 

recall rather encoding, therefore, the manipulation may not impact which leader behaviors are 

encoded into memory. A well replicated effect in the memory literature is that recall is best when 

encoding conditions match those of retrieval (Shrondrick, et al., 2010), a principle called 

transfer-appropriate processes. It is possible to design manipulations that focus on encoding, 

such as frame of reference training, however, as noted by Sulsky and Day (1992), frame of 

reference training increased bias. The transfer-appropriate processing principle suggests memory 

sensitivity would improve only when both encoding and retrieval conditions emphasized 

remember judgments. 

Taken together, these results may help move the field away from the criticism that most 

measures of leadership primarily reflect gap-filling processes associated with implicit leadership 

theories and liking (Hunter et al., 2007; Martinko et al., 2018; Rush et al., 1977). This may be 

true when measurement processes tend to elicit semantic memory and reliance on implicit 

leadership theories (See Lord, Epitropaki, Foti, & Hansbrough, 2020). However, it may be 

possible to reduce bias and increase memory sensitivity if raters are trained to use remember 
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judgments in both encoding and retrieval processes. It is also possible to shift subjects away from 

using person schemas and toward greater reliance on scripts as a way to increase memory 

sensitivity (Foti & Lord, 1987). 

Validity of the Remember/Know Procedure 

The remember/know procedure was developed to distinguish between episodic and 

semantic memory (Tulving, 1985). However, there is a robust debate in the literature whether 

remember/know judgments represent different types of memory or differing degrees of 

confidence. Consistent with a dual process interpretation, neurophysiological studies support the 

contention that remember/know judgments reflect different types of memory (Eldridge, Sarfatti, 

& Knowlton, 2002). For example, only remember judgments are impacted by levels of 

processing (Gardiner, 1988) and hippocampal activity is elevated at retrieval for remember 

judgments but for not know judgments (Diana & Wang, 2018; Eldridge, Knowlton, Furmanski, 

Bookheimer, & Engel, 2000). Conversely, consistent with a signal detection interpretation, there 

is also empirical evidence that remember/know judgments represent differing degrees of memory 

strength (e.g., Donalson, 1996; Wixted, 2009). However, a signal detection interpretation does 

not allow for a description of the types of memories retrieved nor does it allow for the possibility 

that people can experience high confidence know judgments (Wixted & Mickes, 2010). Wixted 

(2009) calls for researchers to equate remember and know judgments for strength in order to 

disentangle memory strength (i.e., level of confidence) from recollection and familiarity. 

Notably, our instructions were carefully worded to indicate that remember and know judgments 

do not differ in terms of memory, their confidence or certainty. Therefore, the remember/know 

judgments reported here are more consistent with a dual processing interpretation.     

Future Research and Implications 
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Our results provide the initial foundation to develop a theory of measurement that 

incorporates the rater into the measurement process by considering rater metacognitive 

processes. Such memorial insights by raters can provide important information regarding the 

memory processes used at the item level as well as how the stimulus provided by each item in a 

measure interacts with raters’ memory systems. As detailed below, future research may wish to 

extend this method to other leadership or dependent variable scales, examine the accessibility 

and retrieval of different types of memories during the rating process, and use this method in 

scale development. Extensions to rater training are also feasible as suggested by Martell and 

Evans’ (2005) experimental finding that metacognitive training can reduce bias in ratings. 

Studies 1-5 used both transformational leadership (MLQ-5X) and servant leadership (SL-

28) to demonstrate that scales based on episodic memory generally were better estimators of trust 

than scales based on semantic memory. Nevertheless, future research should examine other 

leadership measures to establish boundary conditions for the finding that more concrete items 

based on episodic memory are more strongly associated with outcomes. Such research should not 

ignore the dependent variable, as with more abstract and general criteria (rather than personally 

relevant items, such as trust), semantic items may be more strongly associated with outcomes, 

albeit, not because of accuracy in behavioral ratings. Indeed, the exploratory analyses presented 

in Study 5 show that scales based on semantic memory were better estimators of POS which is 

based on generalized impressions. Further extensions would be of particular interest as it relates 

to LMX because liking is a key component of LMX. The dimension of affect is defined as “the 

mutual affection members of a dyad have for each other based primarily on interpersonal 

attraction” (Dienesch & Liden, 1986, p. 625) and the items (Liden & Maslyn, 1998) center on 

generalized impressions (e.g., “I like my supervisor very much as person”). Moreover, the 
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affective outcomes typically associated with LMX, such as satisfaction and organizational 

commitment, also may be based on generalized impressions rather than specific, concrete events. 

Therefore, based on the Predictive Congruence Principle, it is possible that scales based semantic 

memory may better estimate outcomes associated with LMX. Likewise, scales based on semantic 

memory might be particularly relevant for research focused on generalized impressions or 

schematic processing, such as implicit leadership theories.  

Our findings have implications for other leadership scales as well. In deciding which 

measures to use to replicate Studies 1 and 2, the first and second authors first coded several 

popular leadership scales using the LCM (Semin & Fieldler, 1991). Based on this coding, we 

chose not to use measures of abusive behavior (Tepper, 2000) or the Leader Behavior 

Descriptive Questionnaire (Stogdill, 1963), because items tended to be at the concrete end of 

these scales, which suggests that these measures might tend to emphasize episodic memory. 

However, it should be noted that, at least with the LBDQ, the finding that ratings are affected by 

performance information are well replicated (see Lord, 1985 for a review of studies showing this 

“performance cue effect”). Such results imply a strong semantic component to this scale.  

Together these results imply that there might be several ways to move raters toward 

episodic memory. For example, the personal relevance of many transformational and servant 

leadership items in addition to concrete language may encourage people to rely on episodic 

memory in responding to items. Future research may also wish to examine whether negative, 

particularly abusive, leadership behaviors are associated with episodic memory. For example, the 

emotions literature suggests that people are more likely to rely on schematic processing when in 

a positive mood (Isen & Daubman, 1984; Isen, 1993), whereas negative emotion improves 

memory for an event (Diana & Wang, 2018). Moreover, prospect theory (Kahnman & Tversky, 
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1979) posits that negative outcomes are more salient. Taken together, this suggests that negative 

leadership behaviors are more likely to be encoded into episodic memory.   

Our work could also be extended by using a reaction time paradigm to examine the 

possibility that semantic memory is more accessible and therefore is more likely to be used when 

completing leadership ratings (Diana, Reder, Arndt, & Park, 2006). Here, we anticipate faster 

reaction times for items that emphasize semantic memory but weaker relationships with criteria. 

Future research could also investigate other strategies to enhance the accessibility of episodic 

memory. For example, researches could design a study that manipulates response latencies 

coupled with a memory source intervention that encourages raters to rely on only on episodic 

memory (e.g., Martell & Evans, 2005). Doing so would enable us to pinpoint why raters 

prioritize semantic memory – is it a function of search time or the instructions or both. As 

already mentioned, priming script schemas rather than person schemas might increase accuracy 

(Foti & Lord, 1987).   

Future research may wish to further examine the impact of the language used in scale 

items. For example, it is possible that scale items could be rewritten to increase the accuracy of 

ratings. In particular, ter Doest and Semin (2005) report that individuals remember concrete 

words better than abstract words. Taken together with our results, we might expect that scales 

based on more concrete items would be less likely to promote the use of gap filling processes 

than would scales based on more abstract items. This notion could be tested by using signal 

detection theory to compare the hit rates and false alarms of different versions of scales. Scales 

that emphasize episodic memory may also foster higher levels of agreement among raters. For 

example, Morgeson (2005) found substantial group level agreement in leader ratings when raters 

were focused on a specific problem or event. Thus, it may possible to increase both accuracy and 



DO YOU REMEMBER? 48 

 

inter-rater agreement by creating items that focus on specific events rather than general 

impressions. It should be noted that this approach differs from behaviorally anchored rating 

scales (BARS; Smith & Kendall, 1963). Our approach to item development focuses squarely on 

the rater and memory processes raters are using during the rating process instead of a focus on 

items independent of the memory processes they elicit in raters.  

Developing items that trigger only episodic memory is an interesting conundrum. 

Episodic memory is based on memory of a vivid event. As such, if the specific leader behavior 

did not occur or if the respondent did not have the opportunity to witness the behavior, episodic 

memory would not be available during recall. This is particularly relevant for low baseline leader 

behaviors, such as abusive supervision. Asking respondents to only complete items if they had 

had the opportunity to observe the leader behavior in question would be a useful first step to 

increase the likelihood of tapping into episodic memory.  

Limitations 

Items were classified in terms of their memory basis if 55% or more of the respondents 

considered them either remember or know judgments. Yet, a third or more of respondents 

classified the item in question differently. This suggests that a portion of the distinction between 

the items based on episodic and semantic memory is a function of the rater. It is difficult to pull 

apart the rater effects on remember and know judgments in Studies 1 and 3 because the rater was 

not held constant. However, we did test for some individual differences in the propensity to rely 

on episodic memory and also controlled for gender differences. None of these factors impacted 

our results (see Appendix Tables A 1-3). It is possible that other factors such as binding capacity 

or working memory capacity may impact behavioral encoding and the availability of episodic 

memory.    
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In order to provide an adequate comparison of episodic and semantic memory, it is 

necessary to select items that differ substantially in terms of R/K percentage, which we 

arbitrarily defined as at least a 10% difference, and there also needs to be enough items to make 

a reliable scale. Those two criteria supported picking 55% or more as the criteria for allocating 

items to semantic and episodic scales (see Appendix Table A7) which was consistent with the 

results. The difference in regression weights went down with more lenient criteria (53%) for 

cognitive trust as the dependent variable, but they went up slightly for affective trust, likely 

reflecting the strong affective basis of both episodic memory and affective trust. Indeed, 

encoding events into episodic memory strongly depends on their affective basis. Also, as scale 

reliability decreased due to fewer items if we used more stringent criteria such as 57% or greater, 

the regression weights for semantic and episodic measures were no longer significantly different 

(see Appendix Table A8). Because the results depended on having enough items with clear 

differences in episodic proportions, it was particularly important to replicate findings with 

another measure, which we did with the servant leadership measure.  

Although the episodic and semantic scale were comprised of different items, they were 

highly correlated and therefore not independent. If the scales were uncorrelated, we would 

expect that the coefficients in the regressions would be similar to the raw correlations. Therefore, 

the observation that they differ is an indicator of collinearity. Yet, the portion of the variance that 

was unique to the episodic scales was consistently larger than that associated with semantic 

scales. Further, the difference in beta weights between the episodic and semantic scales 

associated with trust was statistically different across 4 studies and two different measures of 

trust. Although the difference between the beta weights in Study 5 was not statistically different, 

we found the same pattern of results with a sample that was markedly smaller than the other 
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studies, and was predominantly male. Nevertheless, measurement error can also affect the 

conclusions drawn from analyses, particularly when there is a high degree of collinearity.  

It is noteworthy that memories are consolidated over time (McClelland, McNaughton, & 

O’Reilly, 1994; Winocur et al., 2010), and through this process the gists of episodic memories 

are combined to create a more schematic, semantic memory that is distributed across neocortical 

networks (the episodic memory depends on the hippocampal system). Winocur et al. (2010) 

argue that even after consolidation, both episodic and semantic memory remain available, which 

is consistent with our finding that for all items some subjects reported using semantic memory 

and other subjects reported that they used episodic memory. Which type of memory is used 

during the leadership rating task may depend on the retrieval circumstance, which in our studies 

varied across items and a memory source intervention. Given this dual memory trace logic, it is 

quite understandable that episodic scales and semantic scales were highly correlated for both 

transformational and servant leadership, as they reflect overlapping memory structures that had a 

common origin.  

The relation of semantic memory to consolidation processes has two important 

implications. First, ratings of a supervisor may tend to become more semantic as tenure with that 

supervisor increases and many episodes with that supervisor are consolidated over time6. In 

addition, focusing leadership ratings on short time periods (i.e., the previous day or week) may 

emphasize episodic memory because the memory has not yet been consolidated, whereas a focus 

on a longer time period or an unspecified temporal focus for ratings may favor semantic 

memory. As such, it is possible that the impact of the memory source intervention on accuracy 

                                                           
6 The authors wish to thank Ron Riggio for this suggestion.  
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and bias may become more pronounced over time as it may facilitate the retrieval of older 

memories.  

Our results may also be impacted by endogeneity including omitted variables, common 

source bias, and measurement error. First in terms of omitted variables, while we did not find 

individual differences such as personality or gender impacted the results, there is always the 

possibility that a different omitted variable impacted the results. Given that people have different 

memories based on different experiences with different leaders, we would expect individual 

differences to matter. It is possible that memory might act as a mediator between individual 

differences and outcomes. Future studies could explore this possibility.  

It should be noted that we only examined single source data collected at one time. Given 

that we were interested in personally relevant variables (i.e., trust), the use of subordinate reports 

was appropriate. As noted by Podsakoff et al. (2012), the only known fix would have been to 

include an instrumental variable. For example, future research may wish to include the time of 

day as an instrumental variable because of diurnal variation in memory. Moreover, by collecting 

data at the same point in time, we were able to create a more difficult test that did not advantage 

episodic memory. Specifically, the results of Arnulf, Larsen, Martinsen, and Bong (2014)’s study 

demonstrated the main source of quantitative variation in the surveys measuring leadership and 

organization outcomes was the degree of semantic overlap among the items. Furthermore, using 

single source data generalizes our findings to the “typical leadership study” (Hunter et al., 2007). 

However, future research should examine how scales based on episodic memory might predict 

future outcomes that come from multiple sources. Indeed, as detailed previously, we anticipate 

that scales based on episodic memory might increase inter-rater agreement.  
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The interrater agreement for the LCM coding, as represented by the Kappa statistic, was 

.58 for Study 1 and .47 in Study 3. Although the Kappa was significant in both studies, it 

represents moderate agreement (Landis & Koch, 1997). We did not use LCM (Semin & Fiedler, 

1991) to code outcomes. LCM is used as it relates to person perception therefore it is less 

applicable for items that focus on an individual’s internal experience. Nevertheless, based on the 

Predictive Congruence Principle, we might expect semantic leadership scales to be more strongly 

related to scales comprised of abstract items. While the level of abstraction as assessed by LCM 

tends to correlate with different types of memories, they are not synonymous. For example, the 

empowerment items focus on the psychological experience of empowerment and include word 

that are highly valenced (e.g., confident, important, and meaningful). Emotion is associated with 

episodic memory because it helps bind the memory to the source. Therefore it is possible that 

items that are highly valenced may also tap into episodic memory.   

Four of our six samples were comprised of heterogeneous individuals drawn from an 

online sample. While there has been some criticism of the use of online samples (Harms & 

Desimone, 2015), several studies suggest that the behavior of MTurk participants is comparable 

to that of laboratory subjects. For example, Paolacci, Chandler and Ipeirotis (2010) were able to 

replicate the results of decision making experiments on MTurk samples. Moreover, Horton, 

Rand, and Zeckhauser (2011) in a replication of prior laboratory studies, found that both 

laboratory subjects and MTurk workers irrationally cooperative during a one-shot Prisoner’s 

Dilemma game. As concluded by Mason and Suri (2011), evidence that MTurk is a valid means 

of collecting data is consistent and continues to accumulate. Nevertheless, concerns have been 

raised about the data quality and representativeness of MTurk samples. In particular, Feitosa, 

Joseph, and Newman (2015) found that data collected from non-English speakers contributed to 
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poor data quality. Moreover, Paolacci et al. (2009) caution that MTurk samples that may be 

disproportionately young and female as well as include “professional” Turkers. However, it 

should be noted that our samples were neither disproportionately young nor female. The lab 

setting for Study 6 also enabled us to control possible distractions and answer any questions 

about the remember vs. know instructions. 

Although Study 6 provided the opportunity for stronger inferences due to its experimental 

design, given the nature of memory source manipulation, it is possible that participants in the 

memory source condition were aware that the study focused on memory processes. Participants 

in the memory source intervention (MSI) condition were asked to indicate that the behavior in 

question occurred only if it was based on a remember judgment, possibly creating a demand 

effect (Lonati, Quiroga, Zehneder, & Antonakis, 2018) which might promote more conservative 

ratings. The instructions used in the experiment were identical to the memory source 

manipulation used by Martell and Evans (2005). However, we took steps to minimize the 

demand of characteristics while maintaining the integrity of the memory source manipulation. 

The experiment was conducted by individuals who were unaware of the experimental hypotheses 

or the purpose of the study. To reduce the social desirability of remember judgments, the 

instructions stated that both types of judgments are useful and that remember and know 

judgments do not differ in terms of their confidence or certainty. As such, there should not have 

been any indication of the hypotheses or any preferred response from participants. Finally, while 

individuals in the MSI condition had a minor conservative decision bias (i.e., tendency to rate 

“No” on recall of behaviors), they did not have a strong conservative decision bias (i.e., response 

bias close to .5). Nevertheless, future research should give additional consideration to the role of 

demand characteristics in designing memory source interventions.  
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Finally, it is important to note that episodic memory may be unusual. First, in terms of 

person perception, individuals give priority to categorization-based knowledge structures and 

only move on from schematic processing if they have the motivation and cognitive resources 

available to so do (Brewer, 1988; Fiske & Neuberg, 1990). Upon retrieval, general evaluations 

are quicker to access and individuals may end their memory search once a response has been 

found. Furthermore, leadership measures center on questions about the leader. If raters did not 

encode the information in terms of leadership, responding to questions that refer to this 

categorization may pose challenges. Finally, the content of some of the items used in leadership 

scales does not ask for episodic memory and instead focuses on generalized impressions or 

whether people like their boss (e.g., Yammarino et al., 2020). Nevertheless, we believe that it is 

possible to move people toward episodic memory by a variety of strategies detailed here. Under 

some circumstances, this might increase validity. 

Conclusions 

 Rater memory systems are a crucial component of leadership ratings due to the 

retrospective nature of the rating task. The type of memory expressed upon retrieval depends, in 

part, on the cues that are present in the items and setting (Wincocur et al., 2010). Our results 

suggest that scales based on episodic memory and a memory source intervention may act as 

memory probes that move raters toward episodic processing. Taken together, this represents a 

fundamental step toward a better understanding of the role of rater memory processes in 

leadership ratings and how this information can be used to improve leadership measurement. We 

expect that there are many ways future research can build on these findings to further the 

understanding of memory processes on rating leader behavior or other types of behavior (e.g., 

performance appraisals).   
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Table 1: MLQ 5X Items Considered either Remember or Know Judgments (Study 1) 

(Transformational items in bold) 

Remember items (N=8) (% remember responses in parentheses) 

1 (57.6), 3 (54.5), 7 (60.0), 8 (55.5), 9 (56.2), 11 (61.7), 13 (64.8), 15 (59.3), 16 (55.9), 19 

(55.2), 27(57.9), 30 (57.6), 31 (55.2), 32 (61.0), 33 (59.0), 35 (66.2) 

 

Know items  (N=6) (% know responses in parentheses)  

2 (58.6), 10 (57.9), 14 (54.8), 17 (58.6), 18 (58.3), 20 (55.5), 23 (63.1), 24 (56.2), 34 (59.7) 

 

Unclassified items* 

4 (54.1), 5 (52.8), 6 (53.1), 12 (54.1) , 21 (48.3) , 22 (53.1), 25 (47.2), 26 (51.0), 28 (46.7), 29 

(53.1), 36 (51.4)  

 

*Episodic percentage, semantic percentage =1-epsisodic percentage 
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Table 2: Correlations among Transformational Leadership, Episodic and Semantic 

Transformational Leadership Scales, Liking, and Trust (Study 1) 

 M SD 1 2 3 4 5 6 

1. Unclassified TL Items 3.22 .81 (.78)      

2. Episodic scale  3.22 .88 .85** (.89)     

3.Semantic scale 3.10 .92 .83** .89** (.87)    

4. Affect-based trust 3.42 1.10 .71** .74** .69** (.93)   

5. Cognition-based trust 3.79 .94 .63** .70** .66** .71** .(89)  

6. Liking 3.78 1.00 .63** .69** .63** .82** .77** (.94) 

Note: *p <.05; ** p<.01, Reliabilities in brackets in the diagonal 

N= 290 
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Table 3: Estimated Coefficients and Effect Sizes for Cognition-Based and Affect-Based Trust 

with Episodic and Semantic Scales of Transformational Leadership 

 STUDY 1 STUDY  2 

 B 95%  CI β B 95% CI β 

Cognition-based trust       

   Episodic Scale .55** .36 to .74 .52** .52* .34 to .70 .56* 

   Semantic Scale .21* .03 to .39 .20* .23* .04 to .43 .22* 

   Adjusted R2   .49   .58 

Cohen’s ƒ2 Episodic Scale7 

Cohen’sƒ2 Semantic Scale            

 

 

 .12 

.02 

 

 

 .15 

.02 

Affect-based Trust       

   Episodic Scale .77** .56 to .98 .62** .62** .43 to .81 .62** 

   Semantic Scale .17 -.03 to .37 .14 .17 -.04 to .38  .14 

   Adjusted R2   .55   .58 

Cohen’sƒ2 Episodic Scale   .18   .17 

Cohen’sƒ2 Semantic Scale    .02   .02 

Note: ** p<.01, * p<.05, B= unstandardized coefficients, β= standardized coefficients. Study 1 N 

= 290, Study 2 N = 289.  

  

                                                           
7 Cohen’s f2 (Cohen, 1988) is commonly used for calculating global effect size. However, a 

variation of Cohen’s f2 for local effect size  is more relevant here in order to account for the 

proportion of variance uniquely accounted for by each scale f2= R2
AB – R2

A 

                                                        1 – R
2

AB 
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Table 4: Correlations among Transformational Leadership, Episodic and Semantic Scales of 

Transformational Leadership, Liking, and Trust (Study 2) 

 M SD 1 2 3 4 5 6 

1.Unclassified TL 

Items 

3.29 .91 (.84)      

2. Episodic Scale 3.73 1.08 .90** (.89)     

3. Semantic Scale 3.21 .98 .88** .92** (.88)    

4. Affect-based trust 3.31 1.08 .74** .76** .72** (.92)   

5. Cognition-based 

trust 

3.71 1.00 .73** .76** .73** .73** (.90)  

6. Liking 3.73 1.07 .76** .78** .75** .82** .82** (.95) 

Note: *p <.05; ** p<.01, Reliabilities in brackets in the diagonal 

N= 289 
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Table 5: Servant Leadership Items Considered either Remember or Know Judgments (Study 3)  

Remember items (N=7) (% remember responses in parentheses) 

8 (56.4), 9 (60.3), 16 (59.1), 17 (58.4), 20 (65.4), 22 (58.8), 25 (56.4),  

 

Know items  (N=11) (% know responses in parentheses)  

3 (58.8), 4 (71.2), 6 (64.6), 10 (64.6), 11 (58.8), 14 (56.0), 18 (62.4), 19 (59.5), 26 (63.8), 27 

(55.6), 28 (61.9) 

 

Unclassified items (N=10) 

1, 2, 5, 7, 12, 13, 15, 21, 23, 24 
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Table 6: Correlations among Servant Leadership, Episodic and Semantic Servant Leadership 

Scales, and Trust (Study 3) 

 M SD 1 2 3 4 

1. Unclassified SL 

items 

5.01 1.07 (.87)    

2. Episodic scale 5.25 1.15 .87** (.89)   

3. Semantic scale 4.22 1.26 .86** .77** (.91)  

4. Trust 5.39 1.44 .80** .80** .71** (.94) 

Note: *p <.05; ** p<.01, Reliabilities in brackets in the diagonal 

N= 257 
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Table 7: Estimated Coefficients and Effect Sizes for Trust with Episodic and Semantic Scales of Servant Leadership  

 STUDY 3 STUDY 4 STUDY 5 

 

  

Trust B       95% CI  β B      95% CI β  B 95% CI β   

   Episodic Scale .78** .63 to 92  .62** .79** .63 to .96 .66**  .51**  .30 to .72  .42**   

   Semantic Scale .27** .14 to .40   .24** .14* .01 to .28 .15*  .36** .16 to .56 .30**   

   Adjusted R2    .66   .60    .47   

Cohen’ƒ2 Episodic 

Scale 

   .47   .38    .11   

Cohen’s ƒ2 Semantic 

Scale 

   .01   0    .06   

Note: ** p<.01, * p<.05, B= unstandardized coefficients, β= standardized coefficients. Study 3 N =257, Study 4 N = 247, Study 5 

N=209 
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Table 8: Correlations among Servant Leadership, Episodic and Semantic Servant Leadership 

Scales, and Trust (Study 4) 

 M SD 1 2 3 4 

1. Unclassified SL Items 5.0 1.09 (.89)    

2. Episodic scale  5.24 1.10 .91** (.87)   

3.Semantic scale 4.26 1.34 .86** .82* (.94)  

4. Trust   5.47    1.33 .78** .78** .68** (.93) 

Note: *p <.05; ** p<.01, Reliabilities in brackets in the diagonal 

N= 247 
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Table 9: Correlations among Servant Leadership, Episodic and Semantic Servant Leadership 

Scales, and Trust (Study 5) 

 M SD 1 2 3 4 5 6 7 

1. Unclassified SL 

Items 

4.78 .94 (.85)       

2. Episodic scale  5.01 1.02 .86** (.86)      

3. Semantic scale 4.14 1.04 .85** .81** (.90)     

4. Trust 4.99  1.24 .71** .66** .64** (.89)    

5. Empowerment 5.78 .74 .38** .38** .34** .18** (.85 )   

6. Commitment 

7. POS 

5.85 

4.67 

.97 

1.10 

.47** 

.53** 

.48** 

.50** 

.46** 

.60** 

.26** 

.41** 

.53** 

.44** 

(.88) 

.59** 

 

(.90) 

Note: *p <.05; ** p<.01, Reliabilities in brackets in the diagonal 

N= 209 
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Figure 1 Response Bias Across Condition (Study 6) 

 

 

 

 

 

 

 

 

Note:  This figure represents the distribution of response bias across subject in the control and 

MSI condition. Response bias ranges from 0-1. The dashed line represents 0.5, indicating no 

response bias. Below the line indicates a conservative rating bias (tendency to rate no, a behavior 

did not occur), and above the line indicates a liberal rating bias (tendency to rate yes, a behavior 

did occur).  MSI = Memory Source Intervention.  
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Appendix 

Table A1: Estimated Coefficients for R Sum with Individual Differences (Study 1) 

 B 95% CI β   

Openness 

Conscientiousness 

Agreeableness 

Extraversion 

Neuroticism 

Honesty 

Positive affect 

Negative affect 

Adjusted R2 

 

-.16 

-.23 

1.11 

.01 

.35 

-.44 

1.25 

-.23 

-1.51 to 1.12 

-2.0 to 1.52 

-.33 to 2.56 

-1.65 to 1.66 

-1.03 to 1.72 

-1.86 to .97 

-.21 to 2.71 

-1.74 to 1.27 

      -.01 

     -.01 

     .07 

     .00 

     .02 

     -.03 

     .09 

     -.02 

     .001 

   

Note: R sum is the individual propensity to rely on remember judgments across all responses.  

This variable was created by computing a proportion which was the number of a subject’s 

remember responses summed over the all of the items divided by their total number of scale 

items (i.e., 36). B= unstandardized coefficients, β= standardized coefficients. Study 1 N = 290.  
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Table A2: Estimated Coefficients for Cognition-Based and Affect-Based Trust with Episodic and 

Semantic Scales Transformational Leadership Controlling for Gender 

 STUDY 1   STUDY  2  

 B 95%  CI β B 95% CI β 

Cognition-based trust       

   Gender -.04 -.20 to .11 -.02 -.17* -.32 to -.02 -.08* 

   Episodic Scale .55** .36 to .74 .52** .53** .35 to .70 .56** 

   Semantic Scale .21* .03 to .39 .20* .23* .03 to .42 .22* 

   Adjusted R2   .49   .59 

Affect-based Trust       

   Gender -.10 -.27 to .08 -.04 -.13 -.30 to .03 -.06 

   Episodic Scale .77** .56 to .98 .62** .63** .44 to .82 .63** 

   Semantic Scale .17 -.03 to .37 .14 .17 -.04 to .38  .15 

   Adjusted R2   .55   .59 

Note: ** p<.01, * p<.05. B= unstandardized coefficients, β= standardized coefficients. Study 1 N 

= 290, Study 2 N = 289.  
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Table A3: Estimated Coefficients for Trust with Episodic and Semantic Scales of Servant 

Leadership Controlling for Gender 

 STUDY 3      STUDY 4       

                

Trust B       95% CI  β B      95% CI β    

   Gender .00 -.11 to .11  .00 .01 -.09 to .12 .01    

   Episodic Scale .78** .63 to 92  .62** .79** .63 to .96 .66**    

   Semantic Scale .27** .14 to .40   .24** .15* .01 to .28 .15*    

   Adjusted R2    .66   .60    

Note: ** p<.01, * p<.05. B= unstandardized coefficients, β= standardized coefficients Study 3 N 

=257, Study 4 N = 247  
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Table A4: Parameter estimates from Samejima’s graded response IRT model (Study 1) 

 a b1 b2 b3 b4 
Max 

IIF 

Know Items      
 

#2  
1.57 -2.41 -0.86 0.55 1.85 0.72 

#10  
2.45 -1.08 -0.33 0.46 1.28 1.79 

#14 
2.29 -1.33 -0.48 0.31 1.49 1.57 

#18  
2.96 -1.27 -0.61 0.26 1.30 2.56 

#23  
2.09 -1.89 -0.79 0.15 1.36 1.28 

#34  
1.87 -1.77 -0.80 0.30 1.68 1.04 

Remember Items      
 

#8  
1.53 -2.28 -0.73 0.34 2.00 0.71 

#9  
1.58 -2.32 -1.06 0.03 1.56 0.75 

#13 
2.02 -2.11 -1.12 -0.18 1.24 1.21 

#15  
1.63 -1.55 -0.40 0.41 1.53 0.82 

#19  
1.51 -2.31 -1.32 -0.42 0.98 0.71 

#30  
2.59 -1.25 -0.47 0.38 1.36 1.95 

#31  
4.09 -1.19 -0.48 0.15 1.08 4.62 



DO YOU REMEMBER? 82 

 

#32  
3.65 -1.30 -0.42 0.41 1.37 3.60 

Note. N = 290.  α = discrimination parameter; b = difficulty parameter.  Max IIF = maximum 

value of the item information function, IRT results for each scale separately as per equating 

procedure Scherbaum et al., 2006).  
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Table A5 Test Level Information for the Know and Remember Items (Study 1) 

Theta -2.8 -2.4 -2.0 -1.6 -1.2 -0.8 -0.4 0.0 0.4 0.8 1.2 1.6 2.0 2.4 2.8 

Item type 

Know 2.81 4.03 5.78 7.93 9.46 9.87 9.79 9.70 9.56 9.08 9.20 8.16 5.76 3.67 2.39 

Remember 3.70 4.95 6.96 11.09 14.79 14.46 15.33 14.73 14.17 13.22 13.86 10.35 6.08 3.69 2.48 

Remember items compared to know items 

 1.31 1.23 1.20 1.40 1.56 1.47 1.57 1.52 1.48 1.46 1.51 1.27 1.06 1.01 1.04 
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Table A6 Estimated Coefficients for Cognition-Based and Affect-Based Trust with Weighted 

Episodic and Semantic Scales of Transformational Leadership (Study1) 

    

 B 95%  CI β 

Cognition-based trust    

   Weighted Episodic Scale .96** .64 to 1.29 .52** 

   Weighted Semantic Scale .35* .04 to .66 .20* 

   Adjusted R2   .49 

Affect-based Trust    

   Weighted Episodic Scale 1.30** .94 to 1.66 .60** 

   Weighted Semantic Scale .32 -.03 to .66 .15 

   Adjusted R2   .55 

Note: ** p<.01, * p<. 05. B= unstandardized coefficients, β= standardized coefficients. Study 1 

N=290.  
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Table A7 Decision Criteria for Episodic and Semantic Transformational Leadership Scales, Item 

Inclusion, and Reliability (Study 1) 

 

Decision 

Criteria 

Number of 

Remember 

Items (TL) 

Alpha Number of 

Know Items 

(TL) 

Alpha Difference 

in R/K 

Proportion 

60% 2 (#13, 32) .73 2 (23 , 34) .61 .20 

59% 3 (#13, 15 , 32) .76 3 (#2 , 23 , 34) .70 .18 

58% 4 (#13, 15, ,30,  

32) 

.82 5 (#2 , 10 ,18, 

23, 34) 

.84 .16 

57% 4 (#13 , 15, 30, 

32) 

.82 5 (#2 , 10  ,18 

, 23 , 34) 

.84 .14 

56% 6 (#8 , 9 , 13, 

15, 30, 32) 

.85 5 (#2, 10 ,18 , 

23, 34) 

.84 .12 

55% 8 (#8 , 9, 13, 15, 

19, 30, 31, 32) 

.89 6 (#2 ,10, 14, 

18, 23 , 34) 

.87 .10 

54% 8 (#8 , 9 , 13 , 

15 , 19 , 30 , 31, 

32 ) 

.89 6 (#2 ,10, 14, 

18, 23, 34) 

.87 .08 

53% 10 (#6, 8, 9, 13, 

15, 19, 29, 30, 

31 , 32) 

.89 7 (#2 ,10, 14, 

18, 23, 25, 34) 

.86 .06 

52% 10 (#6, 8, 9, 13 , 

15 , 19 , 29 , 30 , 

31 , 32 ) 

.89 8 (#2 , 10 , 14, 

18 , 21, 23, 25 

, 34) 

.88 .04 

51% 12 (#6,, 8 , 9 , 

13 , 15 , 19 , 26, 

29 , 30 , 31 , 32, 

36) 

.91 8 (#2 , 10, 14, 

18, 21, 23, 25, 

34 ) 

.88 .02 
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Table A8: Estimated Coefficients for Cognition-Based and Affect-Based Trust with Episodic and Semantic Scales of 

Transformational Leadership with Different Decision Criteria 

 57% Criteria 55% Criteria 53% Criteria 

 

  

Cognition-based trust  B       95% CI  β B      95% CI β  B 95% CI β   

   Episodic Scale .39** .25 to .54  .40** .55** .36 to .74      .52**  .41** .20 to .61 .36**   

   Semantic Scale .35**   .34** .21* .03 to .39 .20*  .38** .18 to .58 .35**   

   Adjusted R2                           .50   .49    .47   

Affect-based trust 

  Episodic Scale 

 

.33** 

 

.16 to .50 

  

.29** 

 

.77** 

 

.56 to .98 

 

.62** 

  

.86** 

 

.64 to 1.08 

 

.65** 

  

  Semantic Scale 

  Adjusted R2                         

.56** .39 to .74  .47** 

.52 

.17 -.03 to .37 .14 

.55 

 .14 -.08 to .35 .11 

.56 

  

Note: ** p<.01, * p<.05. B= unstandardized coefficients, β= standardized coefficients. N=290 
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Figure A1 Confidence Intervals for Beta Coefficients for Episodic and Semantic Scales of 

Transformational Leadership (Study 1) 
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Figure A2 Confidence Intervals for Beta Coefficients for Episodic and Semantic Scales of 

Transformational Leadership (Study 1) 
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Figure A3 Confidence Intervals for Beta Coefficients for Episodic and Semantic Scales of 

Transformational Leadership (Study 2) 
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Figure A4 Confidence Intervals for Beta Coefficients for Episodic and Semantic Scales of 

Transformational Leadership (Study 2) 
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Figure A5 Confidence Intervals for Beta Coefficients for Episodic and Semantic Scales of 

Servant Leadership (Study 3) 
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Figure A6 Confidence Intervals for Beta Coefficients for Episodic and Semantic Scales of 

Servant Leadership (Study 4) 
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Figure A7 Confidence Intervals for Beta Coefficients for Episodic and Semantic Scales of 

Servant Leadership (Study 5) 
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Figure A8 Subject Removal Process for Study 6 

 

 

 

 

 

 

 

 

 

 

Original Sample = 146 

 

Removed 5 that reported being 

unable to hear/see who was 

taking in video = 141 

 

As a robustness check, 

analyses were 

performed prior to 

removing any subjects. 

Results for hit rates, 

false alarm rates, and 

response bias were 

significant in the same 

pattern as the final 

results. Those in the 

control group had 

significantly more 

memory sensitivity (p 

= .04). However, the 

effect size was small 

(ω2 = .02; Field, 2013).  

 

Final Sample Used = 110 

 

Removed two subjects based on strong 

evidence of careless responding. One 

based on note from experimenter of not 

following directions, and one based on the 

same response to all behavior items  = 110 

 

 Removed 29 that failed attention 

check  = 112.  

 


