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ABSTRACT 

 Figurative language appears to be a viable method for examining one’s abstract reasoning 

abilities, as it requires one to make interpretations and inferences based on social context and 

prior knowledge. Deficits in figurative language have been linked to a variety of clinical 

conditions and a range of negative psychosocial outcomes. However, in clinical practice there 

are few measures available to evaluate these language abilities, and the few that do exist are 

rarely utilized. Previous research indicates that idioms, proverbs, and metaphors are types of 

figurative language that may prove to be clinically useful in assessing not only abstract reasoning 

abilities, but also a broader range of cognitive functions. As such, these relationships were 

examined through two studies. The first study assessed figurative language interpretation in a 

cognitively-healthy young adult population to describe the range of typical interpretations, and to 

determine which figurative phrases have the best psychometric utility. Study two utilized the test 

items identified in study one to examine the relationship between figurative language 

interpretation and cognitive abilities, including abstract reasoning, cognitive flexibility, working 

memory, and inhibition.
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GLOSSARY OF TERMS 

 

• Abstract reasoning: the ability to quickly reason with information to solve novel, 

unfamiliar problems, independent of any prior knowledge, and the ability to reach logical 

conclusions in the absence of physical data or concrete phenomena (Marini & Case, 

1994; Medin et al., 2002). 

 

• Cognitive flexibility: a subdomain of executive function; the ability to appropriately 

adjust one’s behavior according to a changing environment by efficiently disengaging 

from a previous task, reconfiguring a new response set, and implementing this new 

response set to the task at hand; most commonly measured with task switching and set 

shifting tasks (Armbruster et al., 2012; Scott, 1962). 

 

• Executive functions (EF): a set of processes aimed at regulating and directing behavior 

through the management of strategies and plans, the creation of action hierarchies, and 

the monitoring and adaptation of strategies to different contexts (Delis et al., 2001a). 

 

• Figurative language: phrases or statements that convey meaningful information, but are 

not literally true, and in which context plays an important role in determining the true 

communicative function of the phrase (Arcara & Bambini, 2016; Merriam-Webster, n.d.). 

 

• Idioms: conventional language expressions whose meaning cannot be derived from the 

literal interpretation of the words, and whose definitions are typically connected to 

culture, and have a more abstract, and socially-agreed-upon definition (Papagno, 2010).  

 

• Inhibition: a subdomain of executive function; the ability to control one’s attention, 

behavior, or thoughts and suppress distracting information and unwanted responses in 

order to override competing cognitions (Diamond, 2013; Gilmore et al., 2015). 

 

• Metaphors: a sentence or phrase that aims to indicate that a property of one item is being 

conceptually transferred or applied to another item (Iskandar, 2014; Ortony, 1993). 

 

• Pragmatic language: the effective use of language to communicate with others in 

various social contexts (Paltridge, 2021; ASHA, n.d.c). 

 

• Proverbs: succinct, concrete phrases that convey a deeper, abstract meaning which 

express well-known truth based on common sense, social norms, moral concerns, or 

practical experience (Leyhe et al., 2011; Gibbs & Beitel, 1995; Delis et al., 2001b).  

 

• Set shifting: a type of lower-level cognitive flexibility; a type of task that requires 

individuals to follow one set of rules to complete a task, then shift to using a different set 

of rules to complete the task (Yerys et al., 2015). 
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GLOSSARY OF TERMS (continued) 

 

• Working memory: a subdomain of executive function; a limited-capacity system that 

monitors and manipulates information in mind and functions as short-term storage of 

information (Joormann, 2010; Gilmore et al., 2015; Cohen et al., 1997). 
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Introduction 

It may not take more than a quick walk across our campus to hear a phrase like, “That 

new Drake album slaps1, it’s been living rent free in my mind.” As just demonstrated, everyday 

communication not only involves literal language, but also is riddled with figurative (or non-

literal) language that can often leave room for interpretation (and, at times, miscommunication). 

Figurative language is defined as phrases or statements that convey meaningful information, but 

are not literally true (Merriam-Webster, n.d.). A statement or phrase is considered “figurative” 

when the gap between the literal meaning and the implied meaning differs, and in which context 

plays an important role in determining the true communicative function of the phrase (Arcara & 

Bambini, 2016).  

Common examples of figurative language include but are not limited to metaphors, 

proverbs, idioms, jokes, and irony (Iskandar, 2014). Existing research on idiom, proverb, and 

metaphor interpretation supports a substantial link between these types of figurative language, 

various cognitive abilities, and a range of cognitive and psychiatric conditions (Kempler et al., 

1988; Papagno et al., 2003; Papagno et al., 2006; Titone et al., 2002; Van Lancker & Kempler, 

1987; Cutting & Murphy, 1990; Iakimova et al., 2006; Drury et al., 1998; Kircher et al., 2007; 

Happe, 1993; Gold & Faust, 2010; Giora et al., 2012; Leyhe et al., 2011; Cardoso et al., 2014; 

Murphy et al., 2013; McDonald et al., 2007). Additionally, idioms, proverbs, and metaphors are 

believed to be a viable and valuable method of assessing verbal abstraction skills, as they 1) are 

generally brief, 2) at face-value, they appear to be concrete phrases, and 3) they convey a deeper, 

abstract meaning which individuals are required to reason through and decode. As such, idioms, 

proverbs, and metaphors were chosen as the primary constructs of interest in the present study. 

 
1 Examples of figurative language will be italicized throughout this document. 
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Proverbs are succinct, concrete phrases that convey a deeper, abstract meaning (Delis et al., 

2001b), while metaphors are defined as a sentence or phrase that aims to indicate that a property 

of one item is being conceptually transferred or applied to another item (Iskandar, 2014). Idioms, 

on the other hand, are conventional language expressions whose meaning cannot be derived from 

an analysis of the literal meaning of the individual words within the expression (Papagno, 2010). 

Figurative language interpretation, through the use of proverbs, has been utilized for 

psychological research and clinical purposes in the assessment of abstract reasoning for over a 

century (Mieder, 1978, Gorham, 1956a, Delis et al., 2001b); however, less information is 

available on measures of figurative language beyond proverbs (i.e., idioms and metaphors). 

Existing research on metaphor and idiom interpretation also supports a substantial link between 

these types of figurative language and abstract reasoning abilities, although there are very few 

published idiom or metaphor measures and no known clinically-used measures (Kempler et al., 

1988; Papagno et al., 2003; Rassiga et al., 2009; Papagno et al., 2006; Papagno & Caporali, 

2007; Van Lancker & Kempler, 1987; Kempler et al., 1999; Papagno & Vallar, 2001; Titone et 

al., 2002; Papagno et al., 1995; Amanzio et al., 2008; Monetta & Pell, 2007; Giora et al., 2012; 

Iakimova et al., 2006; Cutting & Murphy, 1990; Iakimova et al., 2006; Drury et al., 1998; 

Kircher et al., 2007). Further, no known studies have examined whether idioms, proverbs, and 

metaphors are equally good measures of abstract reasoning, or whether one or two types of 

figurative language interpretation are superior measures of abstract reasoning. 

 Beyond abstract reasoning, a cluster of different executive functions (EF; e.g., set 

shifting, planning, working memory, inhibition) have also been broadly associated with idiom, 

proverb, and metaphor interpretation (Brune & Bodenstein, 2005; Spoheim et al., 2003; Papagno 

& Caporali, 2007; Schettino et al., 2010; Amanzio et al., 2008; Monetta & Pell, 2007; Iskandar, 
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2014). However, no known studies have explicitly examined the strength of the relationships 

between idiom, proverb, and metaphor interpretation as they relate to different EF abilities.  

In summary, idiom, proverb, and metaphor interpretation are known to be related to 

abstract reasoning abilities. However, to date, proverbs have been given the most research and 

clinical attention. No clinically-used measures of metaphor or idiom interpretation exist at 

present, and no study has explicitly examined whether idioms, proverbs, and metaphors have 

comparable levels of effectiveness at measuring abstract reasoning. Additionally, a cluster of 

other cognitive abilities are associated with idiom, proverb, and metaphor interpretation, 

although no known studies have comprehensively compared the strength of the relationships 

between these three types of figurative language and other cognitive abilities. 

Purpose of the Present Study 

The present study aimed to fill these gaps in the literature through the conduction of two 

related studies. Study one aimed to develop a figurative language interpretation task, which 

included a range of idiom, proverb, and metaphor items which were utilized in study two. The 

study accomplished these purposes by assessing cognitively-healthy young adults on 60 different 

figurative language interpretation items. The resulting Figurative Language Interpretation Task 

was the primary instrument of interest in study two.  

Study two aimed to assess how interpretation of idioms, proverbs, and metaphors relate 

to abstract reasoning, and to examine the strength of the relationship between these types of 

figurative language interpretation and abstract reasoning. Additionally, this study aimed to 

explore the relationship between different types of figurative language interpretation and other 

cognitive measures through the use of pre-existing neuropsychological tests that assess abstract 

reasoning, inhibition, cognitive flexibility, and working memory.  
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The results of this exploration were intended to provide additional evidence for the utility 

of these three types of figurative language interpretation as psychological assessment tools. It 

was hypothesized that one or two types of figurative language interpretation may be superior 

measures of abstract reasoning and (or) superior measures of cognitive functioning (as measured 

by inhibition, intelligence, cognitive flexibility, and working memory tasks).  

Literature Review 

Background Context of Figurative Language 

 Pragmatic Language 

 Figurative language interpretation falls under a larger set of communication skills called 

“pragmatic language.” Pragmatic language refers to the effective use of language to 

communicate with others in various social contexts (Paltridge, 2021; ASHA, n.d.c). Pragmatic 

skills include both verbal (e.g., oral speech, written language, prosody, tone, etc.) and nonverbal 

forms of communication (e.g., eye contact, body language, etc.). Of interest to the present study 

are verbal pragmatic skills, which typically rely on higher-order linguistic skills, as well as 

higher-order cognitive abilities (ASHA, n.d.a). Verbal pragmatic language encompasses a variety 

of linguistic and cognitive abilities. Linguistically, one must understand speech sounds, 

vocabulary, grammar, prosody, and tone (ASHA, n.d.a). Cognitively, one must be able to take 

another’s perspective, understand and act on social norms, follow social and linguistic rules, 

decode figurative language, and draw inferences from what is not explicitly stated (ASHA, n.d.a; 

ASHA, n.d.c). Additionally, language must be interpreted in relation to previous knowledge, the 

context of the conversation, and within the schema of social cues from the co-communicator 

(Martin & McDonald, 2003; ASHA, n.d.a). As such, pragmatic language relies on the ability to 

simultaneously account for both linguistic (e.g., vocabulary, grammar, etc.) and contextual 
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information (e.g., social, situational, general world knowledge, etc.) (Paltridge, 2021; ASHA, 

n.d.a). For example, many statements, such as the phrase “My car broke down again” may be 

used for different communicative purposes. On one hand, this phrase may be used for the 

purpose of complaining about the car (and so we label the phrase a ‘complaint’). However, that 

same phrase — “My car broke down again” — may also be used for the purposes of explaining 

and apologizing for why a person is late (and so we label the utterance an ‘explanation’). As 

demonstrated in this example, the primary purpose of a single utterance can vary significantly 

based on the social context in which it is used, which is why pragmatic language skills are 

critical in helping the listener infer the true meaning of the statement.  

Clinical Significance of Pragmatic Language 

The importance of pragmatic language proficiency for social interaction becomes evident 

when considering the number of clinical syndromes in which this ability is impaired. Difficulties 

with pragmatic language are commonly seen in a variety of developmental disorders, including 

intellectual, developmental, and learning disabilities, autism spectrum disorder, and attention-

deficit hyperactivity disorder (APA, 2013; ASHA, n.d.b). Pragmatic deficits are also known to 

arise in the context of various acquired disorders, including traumatic brain injuries, aphasias, 

dementias, and right-hemisphere damage (APA, 2013; ASHA, n.d.b; Stemmer, 2008; Bambini, 

2010; Bambini & Bara, 2012).  

Relatedly, it is well documented that difficulties with pragmatic language skills can result 

in far-reaching problems, including difficulty participating in social settings (St Clair et al., 

2011), developing peer relationships (Whitehouse et al., 2009), achieving academic success 

(ASHA, n.d.b), and performing successfully on the job (Lewis et al., 2008; Eaves & Ho, 2008). 

Similarly, pragmatic proficiency has been negatively correlated with social-emotional and 



 

 
6 

behavioral difficulties, and positively correlated with peer acceptance and the ability to engage in 

collaborative learning assignments (Gottman et al., 1975; Helland et al., 2014; Kemple et al., 

1992; Murphy et al., 2014).  

Given the variety of disorders and problems associated with pragmatic impairment, 

prevalence rates of pragmatic impairment vary considerably depending on the specific 

population. However, estimates based on a community sample of over 1,300 kindergarteners 

suggests that pragmatic language impairment occurs in around 7.5% of children (Ketelaars et al., 

2009), and another study of eighth graders reported pragmatic language difficulties in 7% to 11% 

of students (Ellis Weismer et al., 2021). Additionally, prevalence rates may be as much as three 

times higher for individuals with additional language disorders, and this type of language 

impairment is more prevalent in boys than girls by a ratio of 5:2 (Ellis Weismer et al., 2021). 

Taken together, we see that pragmatic language deficits, which impact an estimated 7 to 11% of 

the population, are associated with a wide range of clinical disorders and with many adverse 

psychosocial outcomes.  

Figurative Language 

Description of Figurative Language 

Figurative language, a subtype of pragmatic language, is defined as phrases or statements 

that convey meaningful information, but are not literally true (Merriam-Webster, n.d.). A 

statement or phrase is considered “figurative” when the gap between the literal meaning and the 

implied meaning differs, and in which context plays an important role in determining the true 

communicative function of the phrase (Arcara & Bambini, 2016). These phrases or statements 

draw upon many of the higher-order cognitive and linguistic skills associated with pragmatic 

language. Specifically, figurative language requires individuals to integrate a wide range of 
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contextual and linguistic information in order to reach the intended meaning (Arcara & Bambini, 

2016). Because of this, figurative language interpretation may be a useful avenue for assessing 

higher-order cognitive abilities. 

Common examples of figurative language include but are not limited to metaphors, 

proverbs, idioms, jokes, and irony (Iskandar, 2014). As such, figurative language can come in 

highly varied forms (Nunberg et al., 1994; Cacciari & Glucksberg, 1995; Gibbs & Colston, 

2006). For example, some nonliteral expressions convey plausible actions (e.g., kick the bucket, 

spill the beans), while others represent implausible actions (e.g., wear one’s heart on one’s 

sleeve). Similarly, some expressions are ambiguous and can be interpreted literally as well as 

figuratively (e.g., a red eye flight), whereas others have only a figurative interpretation (e.g., cost 

an arm and a leg). Also, some nonliteral expressions are semantically opaque—difficult to 

understand based on the literal interpretation of the words (e.g., kick the bucket), while others are 

more semantically transparent—feasibly understood based on the literal interpretation of the 

words (e.g., skate on thin ice; Papagno & Genoni, 2004). In short, figurative language can vary 

widely in how easily interpreted it is based on its plausibility, literality, and transparency. This 

range in difficulty also makes figurative language interpretation a suitable candidate for 

assessing a range of cognitive abilities. 

History of Figurative Language and Psychology 

Clinical psychology has experienced several waves of exploring figurative language use, 

initially dating back to the very early days of modern psychology. The first known figurative 

language interpretation test—a proverb test—was designed to measure intelligence, and was first 

used in 1906 (Mieder, 1978). From there, additional records have indicated that several updated 

iterations of proverb tests existed between 1914-1927 (Mieder, 1978). However, the use of 



 

 
8 

proverbs in clinical practice is most commonly associated with Gorham’s (1956a) Proverb Test. 

Initial research on this measure focused on abstract reasoning abilities and on its capacity to 

identify individuals with psychotic symptoms (Gorham, 1956a; Gorham, 1956b). Gorham’s 

Proverb Test was later incorporated into clinical practice through its publication as a measure of 

abstract reasoning within the Delis-Kaplan Executive Functioning System (D-KEFS, Delis et al., 

2001a). In summary, we see that figurative language interpretation, primarily through the use of 

proverbs, has been utilized for psychological research and clinical purposes for over a century, 

however, very little information is available on other types of figurative language beyond 

proverbs.  

Types of Figurative Language 

Figurative language includes but is not limited to metaphors, proverbs, idioms, jokes, and 

irony, as each of these types of language requires individuals to integrate contextual information 

and linguistic content in order to reach the intended meaning (Iskandar, 2014; Arcara & 

Bambini, 2016). Existing research on idiom, proverb, and metaphor interpretation supports a 

substantial link between these types of figurative language, and various cognitive abilities and 

psychiatric conditions. As such, idioms, proverbs, and metaphors were chosen as the primary 

constructs of interest in the present study. Previous literature for each of these subtypes of 

figurative language is reviewed below. See Model 1 for an overview of the relationship between 

pragmatic language, figurative language, and idioms, proverbs, and metaphors. Additionally, see 

Table 1 for examples of idioms, proverbs, and metaphors. 
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Model 1.  

Relationship between Pragmatic Language, Figurative Language, and Idioms, Proverbs, and 

Metaphors 

Pragmatic Language: 

the effective use of language to 

communicate with others in various 

social contexts (Paltridge, 2021; 

ASHA, n.d.c). 

Nonverbal Skills: 

eye contact, body language, use 

of gestures, etc. 

Verbal Skills*: 

oral speech, written language, 

prosody, tone, etc. 

Figurative Language Interpretation*: 

interpretation of statements or phrases that 

convey meaningful information, but are not 

literally true (Arcara & Bambini, 2016, 

Merriam-Webster, n.d.). 

Vocabulary Knowledge Grammar Knowledge 

Jokes 
Irony 

Proverbs: 

succinct, concrete phrases that 

convey a deeper, abstract 

meaning which express well-

known truth based on 

common sense, social norms, 

moral concerns, or practical 

experience (Leyhe et al., 

2011; Gibbs & Beitel, 1995; 

Delis et al., 2001b).  

 

Metaphors: 

a sentence or phrase that aims 

to indicate that a property of 

one item is being 

conceptually transferred or 

applied to another item, or 

communication of a similarity 

between a vehicle and a topic 

(Iskandar, 2014; Ortony, 

1993). 

 

Idioms: 

conventional language 

expressions whose meaning 

cannot be derived from the 

literal interpretation of the 

words which are typically 

connected to culture, and have 

a more abstract, and socially-

agreed-upon definition. are 

(Papagno, 2010).  

 

Note: The * symbol indicates that the examples given within each 

category are not inclusive of all possible constructs that fall within 

that category. 
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Table 1.  

Examples of Figurative Language Utilized in the Present Study 

Type Example Phrase Classification Properties 

(transparency; plausibility; interpretation) 

Idiom To play with fire Transparent; plausible; ambiguous 

interpretation 

Idiom Pass with flying colors Opaque; implausible; figurative 

interpretation  

Proverb Actions speak louder than 

words 

Transparent; implausible; figurative only 

Proverb A watched pot never boils Opaque; plausible; ambiguous interpretation 

Metaphor A judge is a balance Transparent; N/A; figurative interpretation 

Metaphor Hard work is a ladder Transparent; N/A; ambiguous interpretation  

 

Proverbs. 

 Definition. Proverbs are succinct, concrete phrases that convey a deeper, abstract 

meaning (Delis et al., 2001b). They are known to be simple, familiar sayings which express well-

known truth based on common sense, social norms, moral concerns, or practical experience 

(Leyhe et al., 2011; Gibbs & Beitel, 1995). To convey their message, most—but not all—

proverbs make explicit or implicit comparisons between ideas from different, usually unrelated 

knowledge domains (Gibbs, 1999; Uekermann et al., 2008). For example, the phrase “every 

bread has its crust” has a literal meaning—bread always has crust—but socially, this phrase is 

used to convey the more abstract meaning that even good things are not without flaw or a 

negative side. Due to their primary purpose of conveying well-known truths or social beliefs, 

they are among the most commonly used forms of figurative language.  

 Ties to Psychosocial and Neurocognitive Functioning. The earliest published studies of 

proverb interpretation were conducted on patients with schizophrenia (Gorham, 1956b); 

however, more recent studies have expanded into different neurocognitive and psychiatric patient 

populations. Initial studies on patients with schizophrenia demonstrated that these individuals 
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have impaired proverb interpretation (Gorham, 1956b), which sparked significant interest in the 

study of proverb interpretation as a form of measuring abstract thinking abilities. Many studies 

repeatedly demonstrated that these individuals selected abstract, but incorrect interpretations for 

the given proverbs (Thoma et al., 2009; Meadow et al., 1953; Elmore & Gorham, 1957; Haas et 

al., 2015; Kiang et al., 2007). These deficits in proverb interpretation have been shown in both 

comprehension and production domains and are thought to be related to the symptoms of 

executive dysfunction associated with schizophrenia (Haas et al., 2015; Kiang et al., 2007; 

Thoma et al., 2009).  

Since then, several studies have shown that individuals with various neurocognitive 

disorders also demonstrate impairment in proverb interpretation. Specifically, studies of patients 

with Alzheimer’s disease have found that these individuals tend to produce concrete, rather than 

abstract interpretations of proverbs (Kempler et al., 1988; Leyhe et al., 2011). Additionally, 

patients with amnestic mild neurocognitive disorder performed worse than healthy controls on 

tasks of proverb interpretation, providing concrete and, at times senseless, responses at a higher 

rate (Leyhe et al., 2011; Cardoso et al., 2014). Parkinson’s disease has also been linked to 

impaired proverb comprehension (Levin et al., 1989). In all of these cases, however, it is worth 

noting that proverb comprehension deficits also emerge in the course of normal aging, which 

researchers believe to be related to reduced executive skills (Uekermann et al., 2008). 

In addition to these neurocognitive disorders, several different brain lesions and 

neurologic disorders have also been associated with poor proverb interpretation abilities. For 

example, in a study examining frontal lesions, Murphy and colleagues (2013) found that medial 

and left frontal lesions were associated with significantly impaired proverb interpretation while 

right frontal lesions were associated with proverb interpretation errors that approached statistical 
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significance. Interestingly, although all groups made interpretation errors, only the left frontal 

lesion group was associated with higher rates of concrete responses (Murphy et al., 2013). 

Similarly, patients with frontal lobe epilepsy (FLE) and temporal lobe epilepsy (TLE) have 

demonstrated impaired performance relative to healthy controls on proverbs tests, with left FLE 

showing the most inaccuracy in their responses (McDonald et al., 2007). Additionally, the FLE 

patients demonstrated more impairment in their abstraction abilities than patients with TLE 

(McDonald et al., 2007). Together, these studies on FLE and left and right frontal lesions suggest 

that the frontal cortex plays an integral role in abstraction abilities and accurate proverb 

interpretation. Additionally, coordination and communication between the left and right 

hemisphere appears to play an important role in proverb interpretation. For example, one study 

has also found that lack of growth and development in the corpus callosum appears to lead to 

significant difficulty in proverb interpretation (Rehmel et al., 2016). Taken together, these 

findings indicate that proverb interpretation, used as a measure of abstract reasoning abilities, 

may be a valid and clinically useful form of assessing cognitive and psychological deficits.  

Metaphors. 

Definition. A metaphor is defined as a sentence or phrase that aims to indicate that a 

property of one item is being conceptually transferred or applied to another item (Iskandar, 

2014). Similarly, according to traditional psycholinguistic models (Ortony, 1993), a metaphor is 

defined as the communication of a similarity between a vehicle and a topic. For example, in a 

metaphor such as “love is a battlefield,” “battlefield” is the vehicle and “love” is the topic. The 

similarity that the reader infers between these two concepts is the metaphor. A metaphor also can 

be defined through its function. Metaphors, therefore, function as bridges between two concepts 
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and create new ideas that transcend what these concepts represent individually (Muran & 

DiGiuseppe, 1990). 

Ties to Psychosocial and Neurocognitive Functioning. Similar to proverb interpretation, 

metaphor interpretation has also been linked to a wide range of cognitive and psychiatric 

disorders. Specifically, many individuals with neurocognitive disorders have demonstrated 

impaired performance on metaphor interpretation tasks. For example, autism spectrum disorder  

(ASD) has been associated with differences in metaphorical language processing. Specifically, 

individuals with ASD demonstrate poorer performance on metaphor tasks, display different 

patterns of brain activation when interpreting metaphors than healthy controls, and may also 

demonstrate comorbid difficulties with literal language interpretation and theory of mind tasks 

(Happe, 1993; Gold & Faust, 2010; Giora et al., 2012). Furthermore, individuals with language-

based learning disabilities (LDs) tend to have more trouble with metaphorical language than 

literal language (Jones & Stone, 1989; Lee & Kamhi, 1990; Nippold & Fey, 1983). Interestingly, 

providing additional context does not appear to improve performance for those with an LD, 

which is contrary to findings with healthy controls (Lee & Kamhi, 1990). Furthermore, one study 

has also found Down Syndrome to be associated with impaired metaphorical processing even in 

the presence of typical performance on general language tasks (Papagno & Vallar, 2001). These 

studies on ASD, language-based LDs, and Down Syndrome suggest that both intact literal 

language processing abilities and higher-order cognitive abilities (e.g., contextual processing and 

perspective taking abilities) are necessary for accurate metaphor interpretation.  

Beyond these developmental neurocognitive disorders, several acquired neurocognitive 

disorders have also been linked to poorer performance on metaphor interpretation tasks. 

Particularly, individuals with Alzheimer’s disease and individuals with Parkinson’s disease 
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demonstrate impairment in metaphor interpretation, likely due to verbal and executive 

dysfunction commonly seen with these disease processes (Papagno, 2001; Amanzio et al., 2008; 

Monetta & Pell, 2007). In addition, right-hemisphere brain damage (RBD) has been associated 

with more incorrect metaphorical interpretations (Winner & Gardner, 1977; Brownell et al., 

1990). 

Beyond neurocognitive dysfunction, a few psychiatric conditions have also been 

associated with impaired metaphorical processing. For example, one study found that individuals 

with depression performed worse on metaphor interpretation tasks than healthy controls, with 

severity of depressive symptomology and psychomotor retardation being associated with more 

inaccurate responses (Iakimova et al., 2006). Metaphor interpretation is also impaired in patients 

with schizophrenia, with patients being more likely to provide literal or concrete responses 

(Cutting & Murphy, 1990; Iakimova et al., 2006; Drury et al., 1998; Kircher et al., 2007). 

Further, the severity of formal thought disorder and the presence of an acute psychotic episode 

have been associated with higher degrees of impairment in metaphor interpretation. Taken 

together, similar to proverb interpretation, metaphor interpretation appears to measure abstract 

reasoning abilities, and may be a valid and clinically useful form of assessing cognitive and 

psychological deficits. 

Idioms. 

Definition. Idioms are conventional language expressions whose meaning cannot be 

derived from an analysis of the literal meaning of the individual words within the expression 

(Papagno, 2010). These statements are typically deeply connected to culture, and have a more 

abstract, and socially-agreed-upon definition. For example, the phrase “it’s raining cats and 

dogs” could have a literal (although implausible) interpretation—that cats and dogs are literally 
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falling from the sky. However, the socially-known interpretation of this phrase is that the rain is 

very heavy. Idiomatic expressions are among some of the most commonly used forms of 

figurative language, as they function to convey general information using socially or culturally 

known definitions (Papagno, 2010; Jackendoff, 1995). Because of this, some idioms are thought 

to be stored in semantic memory together with word meanings and concepts, as well as other 

common word strings, such as book titles, lyrics, and clichés (Jackendoff, 1995).  

Ties to Psychosocial and Neurocognitive Functioning. As with proverb and metaphor 

interpretation, idiom interpretation has also been linked to a wide range of psychiatric and 

cognitive disorders. Specifically, several types of acquired neurocognitive dysfunction have been 

associated with impaired abstraction abilities on idiom interpretation tasks. For example, 

individuals with Alzheimer’s disease demonstrate impairment in idiom interpretation, wherein 

concrete and literal responses are more likely to be produced than abstract responses (Kempler et 

al., 1988; Papagno et al., 2003; Rassiga et al., 2009). In addition, individuals with right-

hemisphere (RBD) and left-hemisphere brain damage (LBD) can also demonstrate impaired 

idiom comprehension, although the pattern of impairment varies based on the location of lesion 

(i.e., RBD patients have normal literal interpretations and impaired figurative interpretations; 

Van Lancker & Kempler, 1987; Kempler et al., 1999). 

Additionally, disorders that affect language processing abilities have also been associated 

with impaired idiom comprehension. Specifically, patients with aphasia (both fluent and non-

fluent) performed worse than healthy controls on tasks of idiomatic interpretation, selecting 

inaccurate and literal responses at a higher rate (Papagno et al., 2006; Papagno & Caporali, 

2007). Theoretically, it is believed that since language resources are damaged in aphasics, a 

greater involvement of executive control is required in linguistic tasks, thus depleting the 
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attentional pool, and preventing the appropriate suppression/inhibition of the literal meaning 

(Papagno et al., 2006; Papagno & Caporali, 2007). One study also found a connection between 

Down Syndrome and impaired idiom interpretation even in the presence of typical performance 

on general language tasks (Papagno & Vallar, 2001). These studies suggest that both intact literal 

language processing abilities as well as higher-order cognitive abilities (e.g., inhibition and 

selection processes) are integral components of idiom comprehension.  

Furthermore, idiomatic language processing has also been shown to be impaired in 

patients with Schizophrenia, with patients demonstrating difficulty in producing abstract and 

nonliteral responses (Titone et al., 2002; Papagno et al., 1995). These difficulties are thought to 

be associated with lower abstract thinking abilities and with difficulty in inhibiting contextually 

inappropriate responses (Titone et al., 2002; Papagno et al., 1995). In summary, similar to 

proverb and metaphor interpretation, idiom interpretation appears to measure abstract reasoning 

abilities, and may be a valid and clinically useful form of assessing cognitive and psychological 

deficits. 

Cognitive Models of Figurative Language Processing 

There are two main hypotheses used to describe how figurative language is cognitively 

processed. The first, more traditional model is referred to as the sequential approach or 

the indirect approach, which suggests that figurative language processing occurs in a series of 

steps. In the first step, all phrases are processed literally, and in the second step, the meaning of 

the statement is judged for accuracy (Searle, 1979). If the literal meaning is found to be 

inaccurate based on context, it is subsequently suppressed and sent to a non-literal processing 

center (Papagno, 2010). In the third step, a higher-level process occurs in order to decode and 

infer the nonliteral meaning of the phrase (Searle, 1979). This model posits that understanding 
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figurative language will always be more effortful than understanding literal language, and that 

literal interpretations will always take priority over nonliteral interpretations (Iskandar, 2014; 

Papagno, 2010). Further, to reach the accurate nonliteral conclusion through the indirect or 

sequential approach, it can be inferred that an inhibitory process likely occurs to prevent acting 

on the first interpretation and to provide a mental working space for further decoding and 

processing.   

The second model is referred to as the direct approach or the parallel processing approach 

(Honeck & Hoffman, 1980). The direct model posits that literal processing and nonliteral 

processing occur through parallel mental search processes rather than through successive mental 

search processes. In this model, to reach accurate nonliteral interpretations divided attention and 

working memory would likely play an important role, as these abilities allow an individual to 

process information through separate channels or systems (Mordkoff & Yantis, 1991). 

Some researchers have explored these theories by attempting to distinguish between 

automatic and effortful processing of figurative language, and most support has been in favor of 

the direct/parallel processing approach. One study found that the degree of processing (i.e., 

automaticity or effortfulness) of metaphorical language is largely dependent on context (e.g., the 

phrase “let the cat out of the bag” is automatically understood as figurative when preceded by a 

phrase like “the surprise was spoiled by Sarah, she…;” Ortony, 1978). Other studies have found 

differences in response times between different types of figurative language and between literal 

and nonliteral language (Johnson, 1996; Glucksberg et al., 1982). For example, Johnson (1996) 

found that participants responded quicker to certain metaphors (“cigarettes are timebombs”) as 

compared to their simile counterparts (“cigarettes are like timebombs”). These findings are 

important, as it suggests that not all figurative language is processed through the sequential or 
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indirect approach, as one would expect all types of figurative language to elicit the similar 

response times in that model.  

However, a more realistic explanation may be that different types of figurative language 

are processed differently depending on the characteristics of the particular phrase or statement. 

For example, some researchers theorize that when the phrase is familiar or simple, both its literal 

and figurative meanings are equally activated (Graded-Salience Hypothesis; Giora, 1997). On 

the other hand, when it is novel or more complex, the literal meaning is more likely to be 

activated than the figurative meaning. In support of this idea, studies have shown the figurative 

meaning of highly familiar metaphors is processed before the literal meaning (e.g., “She is a 

warm person” was more quickly understood as a personality trait than an actual temperature; 

Blasko & Connine, 1993; Giora et al., 2012). This may suggest that some figurative phrases 

(familiar or overlearned phrases) are encoded into long-term memory as entire semantic units 

(i.e., vocabulary terms), and no longer require the mental search to find a similarity between the 

two concepts (Iskandar, 2014). Alternatively, the mental search may occur as an automatic 

process, which also would bypass the mental search step. On the other hand, novel or complex 

phrases likely still require the use of higher-order cognitive processes. In conclusion, there 

appear to be various factors that may influence the manner in which figurative language is 

cognitively processed, and characteristics such as context, degree of complexity, and degree of 

familiarity likely mediate which type of processing occurs.  

Neuroimaging Correlates of Figurative Language Processing 

Early studies on figurative language comprehension emphasized the role of the right 

hemisphere (McDonald, 1999; Brownell et al., 1990; Pobric et al., 2008). More recent studies 

have expanded upon this finding, and it is now believed that rather than strict lateralization of 
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functions among brain regions, a widely distributed network involving both hemispheres 

contributes to figurative language processing (Lee & Dapretto, 2006; Rapp et al., 2004; Rapp et 

al., 2007; Stringaris et al., 2007; Mashal & Faust, 2010). This is likely the case as figurative 

language interpretation appears to follow the same procedure as literal language interpretation, 

plus a selection and monitoring process between alternative meanings (Balconi, 2010). The 

processing of literal language is known to primarily activate the left hemisphere and bilateral 

temporal lobes as well as Broca’s area for speech production and Wernicke’s area for language 

comprehension. EF-related abilities, including the aforementioned communication selection and 

monitoring processes, are generally believed to be housed within the frontal lobe, and more 

specifically within the prefrontal regions (Bottini et al., 1995; Balconi, 2010). Based on this 

information, one would expect to see diffuse patterns of activation in the right hemisphere, 

frontal regions, and throughout the temporal lobes.  

Additionally, previous research supports an increased pattern of brain activation for 

figurative language interpretation. Specifically, studies assessing event-related brain potentials 

(ERPs) have demonstrated that more processing (i.e., more brain activation) was required to 

understand nonliteral sentences than literal ones (Pynte et al., 1996; Coulson & Van Petten, 

2002; Sotillo et al., 2004). In addition, there appears to be a pattern of higher left hemisphere 

activation with nonliteral sentence interpretation when compared to literal sentence interpretation 

(Yi et al., 2017).  

Furthermore, there are some specific brain regions that appear to be activated for 

figurative language interpretation. For example, findings from functional magnetic resonance 

imagining (fMRI) studies have demonstrated that proverb interpretation (Bohrn et al., 2012; 

Kaiser et al., 2013), metaphor analysis (Bottini et al., 1994), and idiom processing (Lauro et al., 
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2008; Zempleni et al., 2007; Hillert & Buracas, 2009) lead to increased activation in the 

prefrontal region. Additionally, results from several repetitive transcranial magnetic stimulation 

(rTMS) experiments indicate that the prefrontal region plays an important role in idiomatic 

processing (Fogliata et al., 2007; Rizzo et al., 2007; Oliveri et al., 2004). Additionally, fMRI 

studies have demonstrated that proverb interpretation (Bohrn et al., 2012; Kaiser et al., 2013), 

metaphor interpretation (Shibata et al., 2007; Eviatar & Just, 2006), and idiom interpretation 

(Lauro et al., 2008; Zempleni et al., 2007; Hillert & Buracas, 2009) lead to increased activation 

in areas of the left temporal lobe. Support for right temporal lobe activation for metaphor 

comprehension (Bottini et al., 1994) and idiom processing (Lauro et al., 2008; Zempleni et al., 

2007; Hillert & Buracas, 2009) has also come from fMRI studies. Furthermore, both Broca’s 

area and Wernicke’s area have been found to be activated when an individual is tasked with 

interpreting figurative language (Lee & Dapretto, 2006; Rapp et al., 2004; Rapp et al., 2007; 

Stringaris et al., 2007; Mashal & Faust, 2010). Taken together, these studies appear to support 

the idea that a diffuse network of language-related (left hemisphere, bilateral temporal lobes) and 

executive function-related brain regions (the prefrontal areas) are involved in the processing of 

figurative language.  

Comparison of Types of Figurative Language 

Differences in Definition. Significant overlap is present among the various types of 

figurative language; however, it is also worth noting the differences between idioms, proverbs, 

and metaphors. Metaphors differ from proverbs and idioms, as metaphors do not necessarily 

have a standardized meaning among speakers, but instead can convey more than one meaning 

and are somewhat more subjective, or based on individual interpretation (Canal et al., 2010). 

Idioms, on the other hand, do have a unique, standardized meaning among speakers of the 
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language that can also be customized or uniquely implemented based upon context, but the 

standard meaning does not change (Fellbaum, 2007). Proverbs also function differently, as they 

are generally true statements—both literally and figuratively—that typically comment on 

culturally or community-wide shared situations or experiences (Canal et al., 2010).  

Differences in Clinical Syndromes. In addition to differences in definition, these three 

types of figurative language are also associated with different arrays of clinical conditions. These 

variations may provide supportive evidence for the conclusion that idioms, proverbs, and 

metaphors involve different types or levels of cognitive processing. However, no studies to date 

have comprehensively compared each of these types of figurative language as they relate to 

clinical syndromes or cognitive functions, so it may also be possible that these types of figurative 

language are more closely related than current evidence suggests. For example, some clinical 

conditions, such as Alzheimer’s disease and schizophrenia, are associated with proverbs, 

metaphors, and idioms. On the other hand, Parkinson’s disease has only been associated with 

metaphors and proverbs, while Down syndrome has only been associated with metaphors and 

idioms. There are also a number of conditions that, to date, have only been associated with one 

form of figurative language interpretation. A summary of this data can be found in Model 2.   
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Model 2. 

Comparison of Clinical Conditions associated with Types of Figurative Language 

 

Differences in Cognitive Abilities. There is also substantial variation in previous 

literature regarding what cognitive abilities are associated with idioms, proverbs, and metaphors. 

As described above, abstract reasoning abilities are associated with impaired idiom, proverb, and 

metaphor interpretation. Beyond abstract reasoning, the most common set of cognitive abilities 

associated with figurative language interpretation are a cluster of different executive functions. 

Executive functions are typically defined as a set of processes aimed at regulating and directing 

behavior through the management of strategies and plans, the creation of action hierarchies, and 

the monitoring and adaptation of strategies to different contexts (Delis et al, 2001b). Executive 

functions are typically activated in one or more of these situations: (1) when the level of 

complexity of a task requires more than automatic processing, (2) when old information must be 

processed in a novel way, or (3) when the incoming information to be processed is novel 

(Iskandar, 2014). Theoretically, it is believed that figurative language interpretation requires 
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effortful, conscious effort (Balconi, 2010, Stuss & Alexander, 2000), as less familiar or typical 

forms of language are associated with higher levels of executive control (Balconi, 2010; 

Iskandar, 2014). However, there appears to be much variation in the relationships between 

different executive functions and different types of figurative language.  

Specifically, proverb interpretation has been shown to correlate with the EF abilities of 

planning, problem solving, fluency, and cognitive flexibility (Brune & Bodenstein, 2005; 

Spoheim et al., 2003). On the other hand, poor idiom comprehension has been correlated with 

deficits in inhibition, cognitive flexibility, and working memory (Papagno & Caporali, 2007; 

Schettino et al., 2010; Amanzio et al., 2008). Additionally, impaired verbal working memory and 

short-term memory have been associated with performance on metaphor comprehension and 

production tasks (Monetta & Pell, 2007; Iskandar, 2014).  

In summary, EF abilities appear to have direct associations with the interpretation of 

figurative language, as a wide range of EF abilities (e.g., cognitive flexibility, working memory, 

inhibition, etc.) can be associated with impaired performance on measures of figurative 

language. However, findings between different types of figurative language (i.e., idioms, 

proverbs, and metaphors) appear to be inconsistent and variable as to which cognitive abilities 

they are associated with. Additionally, no known studies have comprehensively examined the 

relationships (and the strength of the relationships) between cognitive abilities and proverb, 

metaphor, and idiom interpretation (i.e., studies to date have typically chosen only one form of 

figurative language and one, two, or three cognitive abilities).  A summary of this information 

can be found in Model 3.   
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Model 3. 

Summary of Cognitive Abilities known to be associated with Figurative Language Interpretation 

Deficits 

 

Figurative Language in Clinical Practice 

Assessment. Figurative language tests are believed to assess an individual’s verbal 

abstract reasoning abilities (Elmore & Gorham, 1957; Delis et al., 2001b; Iskandar, 2014). 

Idioms, proverbs, and metaphors may represent a viable and valuable method of assessing verbal 

abstraction skills, as they 1) are generally brief, 2) at face-value, they appear to be concrete 

phrases, and 3) they convey a deeper, abstract meaning which individuals are required to reason 

through and decode. 

At present, only one form of figurative language interpretation has been created for adult 

clinical practice—the Proverbs subtest of the Delis-Kaplan Executive Function System (D-

KEFS; Delis et al., 2001a), which was based on Gorham’s (1956a) Proverb Test. Although 

proverb interpretation has been associated with a variety of psychiatric and cognitive disorders, 
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historically, these tasks have primarily been used as a diagnostic tool to aid in the diagnosis of 

schizophrenia, and later to differentiate individuals with dementia (Rapp & Wild, 2011). Other 

forms of figurative language beyond proverb interpretation, such as metaphorical and idiomatic 

interpretation, have not been included in any clinically used English-language tests for adults 

(Iskandar, 2014). However, research demonstrates that other forms of figurative language 

interpretation (i.e., metaphors and idioms) may be uniquely affected by different lesions and 

clinical conditions. For this reason, metaphor and idiom interpretation may also be suitable 

methods for assessing verbal abstract reasoning abilities and other cognitive functions (Murphy 

et al., 2013). Overall, figurative language may be a valuable part of a cognitive profile, although 

very little attention is given to this domain of functioning at present. 

Therapy. Regarding therapeutic practice, studies have found that the use of figurative 

language, such as metaphors, can enhance understanding between client and therapist, as this 

type of language allows two different individuals to make common comparisons based on shared 

experiences or knowledge (Robert & Kelly, 2010; Muran & DiGiuseppe, 1990). Specifically, 

clients may be encouraged to use metaphors to help them express and structure their experience 

by connecting it to a similar concept through their own unique perception of the world. Through 

this, clients do not have to delve into details of their own issues and concerns in the literal sense 

but can still understand and confront difficult issues in their lives. Therapists may also use 

metaphors as an indirect method of communication in order to offer their clients ideas, solutions 

to consider, reframing, or other inputs which may or may not be immediately acceptable to a 

client (Barker, 1992).  

For example, many third-wave cognitive behavioral therapy (CBT) approaches, such as 

Acceptance and Commitment Therapy (ACT) and other mindfulness-based techniques, employ 
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the use of metaphors as psychoeducation for clients (Hayes et al., 2016). For example, a therapist 

may relate negative thoughts to “a hungry tiger,” in which the more you feed (i.e., pay attention 

to) the thoughts, the larger they grow, and subsequently the more you have to feed (i.e., pay 

attention to) these thoughts, and so on in a self-reinforcing cycle. As another example, 

mindfulness of thoughts may be related to “leaves on a stream,” where the client’s thoughts are 

presented as leaves which the client should allow to flow down a stream (i.e., away from them 

freely, without continuing to think over them). In summary, we see that, in addition to its utility 

as a psychological assessment measure, figurative language interpretation plays an important role 

in the therapeutic setting. 

Present Study 

Overall, previous research has demonstrated that various forms of figurative language can 

be uniquely affected by different lesions, clinical syndromes, and cognitive abilities (e.g., 

Kempler et al., 1988; Papagno et al., 2003; Papagno et al., 2006; Titone et al., 2002; Van 

Lancker & Kempler, 1987; Cutting & Murphy, 1990; Iakimova et al., 2006; Drury et al., 1998; 

Kircher et al., 2007; Happe, 1993; Gold & Faust, 2010; Giora et al., 2012; Leyhe et al., 2011; 

Cardoso et al., 2014; Murphy et al., 2013; McDonald et al., 2007). Despite this, figurative 

language assessments are 1) largely unavailable for use with adult populations in psychological 

treatment or assessment settings, and 2) what is currently available is not popularly incorporated 

into clinical practice (Arcara & Bambini, 2016). The most widely available assessment of 

figurative language interpretation is the D-KEFS Proverb Test, which is primarily used as a 

measure of abstract reasoning (Delis et al., 2001a). However, other types of figurative language 

interpretation (i.e., metaphors and idioms) are not incorporated into clinical practice, although 

current evidence suggests that impaired metaphor and idiom interpretation is associated with 
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deficits in abstract reasoning (Kempler et al., 1988; Papagno et al., 2003; Rassiga et al., 2009; 

Papagno et al., 2006; Papagno & Caporali, 2007; Van Lancker & Kempler, 1987; Kempler et al., 

1999; Papagno & Vallar, 2001; Titone et al., 2002; Papagno et al., 1995; Amanzio et al., 2008; 

Monetta & Pell, 2007; Winner & Gardner, 1977; Brownell et al., 1990; Happe, 1993; Gold & 

Faust, 2010; Giora et al., 2012; Jones & Stone, 1989; Lee & Kamhi, 1990; Nippold & Fey, 1983; 

Iakimova et al., 2006; Cutting & Murphy, 1990; Iakimova et al., 2006; Drury et al., 1998; 

Kircher et al., 2007).  

 Beyond abstract reasoning, a wide range of EF abilities (e.g., set shifting, planning, 

working memory, inhibition, etc.) has been associated with impaired performance on measures 

of idiom, proverb, and metaphor interpretation (Brune & Bodenstein, 2005; Spoheim et al., 2003; 

Papagno & Caporali, 2007; Schettino et al., 2010; Amanzio et al., 2008; Monetta & Pell, 2007; 

Iskandar, 2014). However, current research on the relationships between different types of 

figurative language—idioms, proverbs, and metaphors—and EF abilities is largely inconsistent.  

In summary, idioms, proverbs, and metaphors are each assumed to measure abstract 

reasoning. However, no known studies have examined whether idioms, proverbs, and metaphors 

are equally good measures of abstract reasoning, or whether one or two types of figurative 

language interpretation are superior measures of abstract reasoning. Furthermore, there is mixed 

and inconsistent evidence regarding how different types of figurative language relate to other 

cognitive abilities beyond abstract reasoning, such as verbal intelligence, inhibition, cognitive 

flexibility, and working memory.  

The present study aimed to help fill these gaps in the literature through two related 

studies. Study one aimed to develop a figurative language interpretation task, which included a 

range of idiom, proverb, and metaphor items. The study accomplished these purposes by 
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assessing cognitively-healthy young adults on 60 different figurative language interpretation 

items. Participants’ responses to each item were scored based on both accuracy and level of 

abstraction by two independent raters. The Figurative Language Interpretation Task has a total 

score and three subscale scores—one for idioms, one for proverbs, and one for metaphors. The 

resulting Figurative Language Interpretation Task was the primary instrument of interest in study 

two. The specific aims of study one were to:  

1) Ensure inter-rater reliability among co-raters on the Figurative Language 

Interpretation Task items. 

2) Reduce the number of items of the Figurative Language Interpretation Task by 

removing items that fail to elicit an adequate range of responses or do not 

demonstrate adequate association with other items on the measure. 

3) Obtain acceptable alpha levels for each subscale.  

Study two aimed to assess how interpretation of idioms, proverbs and metaphors relate to 

abstract reasoning, and to examine the strength of the relationship between these three types of 

figurative language interpretation and abstract reasoning. Additionally, this study aimed to 

explore the relationship between different types of figurative language interpretation and other 

cognitive measures through the use of pre-existing neuropsychological tests that assess general 

intelligence, inhibition, cognitive flexibility, and working memory. Figurative language 

interpretation was assessed using the Figurative Language Interpretation Task created in study 

one, which includes a total score, an idiom score, a proverb score, and a metaphor score. The 

results of this exploration can be utilized to provide additional evidence for or against the utility 

of figurative language interpretation as a psychological assessment tool. It is believed that one or 

two types of figurative language interpretation may be superior measures of abstract reasoning 
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and (or) superior measures of cognitive functioning (as measured by inhibition, intelligence, 

cognitive flexibility, and working memory tasks), although the mixed and inconsistent literature 

limits the ability to make strong directional hypotheses at present. As such, there were two aims 

of study two:  

1) Examine the final factor structure of the measure. 

2) Assess alpha levels for any identified scales. 

Additionally, study two had four experimental hypotheses: 

1) As current evidence suggests that figurative language interpretation is linked to abstract 

reasoning (Elmore & Gorham, 1957; Delis et al., 2001b; Iskandar, 2014), the Figurative 

Language Interpretation Task scales will collectively demonstrate a positive association with 

other measures of abstract reasoning.   

2) Performances on the idiom, proverb, and metaphor interpretation subscales will each 

significantly contribute to predicting abstract reasoning performance.  

3) The total score, idiom score, proverb score, and metaphor score will each demonstrate a 

positive association with a) intelligence scores, b) inhibition scores, c) working memory 

scores, and d) cognitive flexibility scores, as each of these cognitive abilities have been 

associated with types of figurative language interpretation in previous studies (Brune & 

Bodenstein, 2005; Spoheim et al., 2003; Papagno & Caporali, 2007; Schettino et al., 2010; 

Amanzio et al., 2008; Monetta & Pell, 2007; Iskandar, 2014).  

4) Male participants and female participants will vary in their figurative language interpretation 

abilities, with female participants scoring higher on average, as previous research has 

indicated that the ratio of language impairment between females and males is 2:5 (Ellis 

Weismer et al., 2021). 
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Study One 

Method 

Participants 

 Based on a power analysis conducted with GPower, study one required 64 participants to 

achieve 80% power. Accordingly, a total of 64 students from a midsized university in the 

Midwestern U.S. participated in this study and were compensated with either required research 

credits for a course or extra credit. Participants were recruited through the SONA Experiment 

Management System, an online participant management software system, and through 

advertisements distributed across the university’s campus. Individuals were eligible to participate 

if they were fluent American-English speakers between the ages of 18 and 89 years old. 

However, participants with a history of severe psychiatric disorder (i.e., Schizophrenia, Bipolar 

Disorder), neurodevelopmental disorder (e.g., developmental disorder, learning disorder), or 

brain injury known to impact their cognition were excluded. The total sample (N = 64) was 

composed of 21 male participants (33%) and 43 female participants (67%). The participants’ 

average age was 24.48 (SD = 8.06) years. There were 44 White/non-Hispanic (68%), 7 African-

American/Black (11%), 6 Hispanic/Latino (9%), 4 Asian/Pacific Islander (7%), 1 American 

Indian/Native Alaskan/Aleutian/Eskimo (2%), and 2 bi-racial (3%) participants. All participants 

were fluent in American English, however, 56 participants (88%) indicated that English was 

their primary or native language, while 8 participants (12%) indicated that English was not their 

primary or native language. Fifty-one participants (80%) reported being fluent in only one 

language, 11 participants (17%) reported being fluent in two languages, and 2 participants (3%) 

reported being fluent in three or more languages.  
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Procedures 

Ethical approval was granted by the Wichita State University Institutional Review Board, 

and informed consent was obtained from all participants before testing. Each study session 

consisted of one participant with the examiner. Each participant attended the study appointment 

via the videoconferencing platform Zoom. First, participants were consented into the study, and 

then the tasks were presented in the following order: the SHIPLEY-1 Verbal Reasoning subtest, 

the Figurative Language Interpretation Task, and the demographics form. For each task, the 

examiner read aloud and presented written instructions on a PowerPoint slide that was 

screenshared with the participant. For the SHIPLEY-1, the Figurative Language Interpretation 

Task pilot items, and the demographics form, the participants were given as much time as needed 

to read each item, decide on an answer, and then verbally tell the examiner their answer. The 

examiner recorded each answer on a data collection form. The study took approximately 40 

minutes to complete. After completion of the study, participants were compensated with research 

participation credits to use for class credit. 

Materials 

 Demographics Form. The demographics form was a self-report questionnaire made by 

the author, which collects information on age, sex, race/ethnicity, educational level, total years of 

education, native language, and number of languages the participant is fluent in. The 

demographics form was created in accordance with the American Psychology Association’s 

guidelines for assessing multicultural demographic information (American Psychological 

Association [APA], 2017; APA, 2019). 

SHIPLEY Institute of Living Scales, Verbal Reasoning Subtest. The SHIPLEY 

Institute of Living Scales (SHIPLEY-1; Shipley, 1946), Verbal Reasoning Subtest is a 40-item 
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IQ test that is designed to assess verbal reasoning abilities. Each item prompts the participant to 

read a target word and then choose from four options which word is closest in meaning to the 

target word. There is one correct answer, and the other three options are foils. The SHIPLEY-1 

has demonstrated good test-retest reliability after a two-month interval (r = .72) and a four-

month interval (r = .79) (Goodman et al., 1974). Evidence for convergent validity has been 

demonstrated through correlations with other measures of intelligence, such as the Weschler 

Adult Intelligence Scale (r = .81), the Weschler Adult Intelligence Scale – Revised (r = .86), and 

the Wide Range Vocabulary Test (r = .73; Zachary et al., 1985; Martin et al., 1979; Winkler, 

1980; Weiss & Schell, 1991).  

Figurative Language Interpretation Task Pilot Stimuli. The Figurative Language 

Interpretation Task pilot stimuli developed for this study included a total of 60 items—15 

familiar (American English) idioms, and 15 unfamiliar (Australian English) idioms ,15 proverbs, 

and 15 metaphors. The 60-item Figurative Language Interpretation Task pilot stimuli can be 

found in Appendix A.  

Selection of Items for the Figurative Language Interpretation Task. The proverbs were 

chosen from two studies on proverb understanding (Benjafield et al., 1993; Billow, 1975), which 

drew many of their proverbs from pre-existing proverb measures used in psychological testing 

(e.g., Root, 1921; Watts, 1950). Benjafield et al.’s (1993) study asked participants to rate each 

proverb on a variety of characteristics, one of which was “concreteness,” defined as the degree to 

which the item refers to objects, persons, places, or things that can be perceived through the 

senses as compared to abstract concepts that cannot be directly experienced. Concreteness was 

rated on a 7-point Likert scale. For the present study, items were chosen with a moderate level of 

concreteness with scores ranging from 3.03 to 5.53 (M = 4.38). To aid in the creation of scoring 
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criteria, standardized definitions for each of these proverbs were used from the Oxford 

Dictionary of Proverbs—Sixth Edition (Speake, 2015). 

The metaphors were chosen from two studies on metaphor understanding (Katz et al., 

1988; Campbell & Raney, 2016). Campbell and Raney’s (2016) study was a 25-year replication 

of Katz et al.’s (1988) design, and as such the 2016 data were utilized to choose the metaphors 

for this study. Campbell and Raney (2016) asked participants to rate each metaphor on a variety 

of characteristics, two of which were “ease of interpretation,” defined as how easily one can 

interpret the meaning of the phrase, and “metaphor goodness,” defined as how good or apt the 

metaphor is perceived to be. Both ease of interpretation and metaphor goodness were rated on a 

7-point Likert scale. For the present study, items were chosen with a moderate level of ease of 

interpretation (range: 4 to 6, M = 5.54) and a moderate level of metaphor goodness (range = 4 to 

6, M = 4.85). To aid in the creation of scoring criteria, definitions for each of these metaphors 

were initially modeled from the responses elicited in Iskandar and Baird’s (2013) Metaphor 

Interpretation Task.  

The familiar (American English) idioms were chosen from previous studies on idiom 

understanding (Titone & Connine, 1994; Libben & Titone, 2008; Tanner & Bulkes, 2017), and 

example sentences were drawn from existing dictionaries (Kelly, 2007; Ayto & Oxford 

University Press, 2020). In each of the studies on idiom understanding, participants were asked 

to rate each idiom on a variety of characteristics, one of which was “familiarity,” defined as how 

often the expression is used or heard. For the present study, items were chosen with a moderate 

level of familiarity with scores ranging from 2.6 to 6.4 (M = 5.29). To aid in the creation of 

scoring criteria, definitions for each of the idioms were used from the Cambridge Idioms 
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Dictionary—Second Edition (Kelly, 2007) and the Oxford Dictionary of Idioms—Fourth Edition 

(Ayto & Oxford University Press, 2020).  

Idioms are posited to be stored in semantic memory (memory for vocabulary words), and 

generally have a socially-agreed-upon definition (Jackendoff, 1995). As such, it is possible that 

idioms may not tap abstract reasoning abilities as well as other forms of figurative language, 

such as proverbs or metaphors. Instead, well-known idioms may function more like a test of 

vocabulary knowledge. For this reason, unfamiliar idioms (i.e., Australian English idioms that 

are less likely to be well-known by American participants) were chosen for this study as an 

additional option in the case that familiar idioms fail to demonstrate adequate associations with 

the other constructs of interest. Unfortunately, similar data as utilized in the selection of the other 

proverbs, metaphors, and familiar idioms was not available for the unfamiliar idioms. As a result, 

the unfamiliar English idioms were chosen from an online dictionary of Australian slang (Aussie 

Slang Dictionary, 2022) which provided sample statements as well as general definitions of each 

phrase, which were utilized in the creation of scoring criteria for the measure.  

Subscales and Scoring System for the Figurative Language Interpretation Task. These 

different types of figurative language—idioms, proverbs, and metaphors—were treated as 

separate constructs and scales within the Figurative Language Interpretation Task based on their 

unique definitions and distinct functionality in the English language (i.e., these subtypes of 

figurative language are classified as separate constructs in the English language; Canal et al., 

2010; Fellbaum, 2007). Subsequently, one subscale score was computed for each of the 

figurative language constructs included in the pilot items – a familiar idiom subscale, an 

unfamiliar idiom subscale, a proverb subscale, and a metaphor subscale. Additionally, a Total 
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Achievement Score was calculated by summing the participant’s scores on all 60 items and was 

used to represent an individual’s ability to interpret figurative language as a singular construct. 

For the administration of this measure, each of the 60 phrases and statements were 

simultaneously read aloud and visually presented to the participant. After each item was 

presented, the participant was asked to provide a verbal response of what they believed each 

phrase or statement meant. The instructions were as follows: “I am going to read some 

statements and phrases. After each one, tell me what the statement or phrase means. The 

statements and phrases will also be presented here for you to read. The phrase or statement will 

be printed in bold, underlined font.” 

The scoring system for this measure was informed by several pre-existing clinically and 

experimentally used measures (Albert et al., 1990; Delis et al., 2001a; Wechsler, 1997; Iskandar 

& Baird, 2013). Based on these sources, verbal responses can vary according to the degree of 

accuracy and the degree of abstraction, so a scoring system was developed to examine the degree 

of abstraction and the degree of accuracy of each response. Accuracy is rated according to how 

well the meaning of the response “fits” the meaning of the statement regardless of the level of 

abstraction of the response. Accuracy scores can be fully accurate (2 points), partially accurate (1 

point) or incorrect (0 points). Abstraction is rated according to the level of generalization (i.e., 

applies to more situations, people, or concepts than are reflected in the literal meaning of the 

original statement) represented by the response without regard to its accuracy. Abstract 

responses are awarded 2 points, while concrete/literal responses are awarded 0 points. These two 

dimensions are scored independently of each other, and the two scores are combined to form a 

total score for each response, with a maximum total score of 4 points. Consequently, responses 
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fall into five general types, as seen in Table 2. Specific scoring criteria can be found in Appendix 

B.   

Table 2.  

Description of Scores Possible for the Figurative Language Interpretation Task 

Description 

Accuracy Score 

(max: 2) 

Abstraction Score 

(max: 2) 

Total Score  

(max: 4) 

Accurate & Abstract 2 2 4 

Partial & Abstract 1 2 3 

Accurate & Concrete 2 0 2 

Partial & Concrete 1  0 1 

Incorrect/Concrete 0 0 0 

 

The total score for every item was summed into a single Total Achievement Score for the 

Figurative Language Interpretation Task pilot stimuli. In addition to the Total Achievement 

Score, a separate subscale score was computed for each of the individual four subscales using the 

sum of its respective items’ total scores (e.g., all 15 metaphor scores were summed into the 

Metaphor Subscale score). 

In addition to the primary researcher, a graduate research assistant was trained to score 

the items using sample responses and standardized scoring criteria. The training process involved 

scoring three protocols together and discussing the reasoning and decision-making process 

behind each score. After completing this, the primary researcher and the graduate research 

assistant scored three additional protocols separately, compared their separate scores, and 

discussed any relevant differences to ensure that scoring aligned and was based on similar 

reasoning and decision-making processes. At this point, each researcher scored the remaining 

protocols independently. A random sampling of 20 protocols from the present study was scored 

by this second rater to ensure inter-rater reliability for all response types.  
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Data Analysis 

 Analytic Strategy. Following data cleaning, demographic frequencies were run on 

answers to the demographic form, as well as scores on the SHIPLEY-1 to examine the sample’s 

characteristics. Additionally, univariate comparisons and independent-samples t-tests using 

relevant demographic variables and the main scores of interest were conducted to examine 

potential differences and associations that may influence subsequent analyses and interpretation 

of the data. Demographic information, the SHIPLEY-1 score, the Familiar Idiom Subscale, 

Unfamiliar Idiom Subscale, Proverb Subscale, Metaphor Subscale, and Total Achievement Score 

were included in these analyses.  

To address aim (1), ensuring interrater reliability, a random sampling of 20 participant 

protocols was scored by a second rater and an intraclass correlation was conducted between the 

two raters’ scores. According to Koo and Li, (2016), “values less than 0.5 are indicative of poor 

reliability, values between 0.5 and 0.75 indicate moderate reliability, values between 0.75 and 

0.9 indicate good reliability, and values greater than 0.90 indicate excellent reliability.”  

 To address aim (2), reducing the number of items, an item discrimination analysis was 

computed by correlating each item’s average score with the average score obtained on the item’s 

respective subscale and with the Figurative Language Total Score. Previous research indicates 

that Pearson’s r correlations of 0.2 or higher are considered acceptable items to maintain in the 

measure (Schweizer & DiStefano, 2016, pg. 98). In addition, an item difficulty index was 

calculated (see Schweizer & DiStefano., 2016, pg. 97 for a description) for each item by 

calculating the average score across all participants for each item. The average score obtained on 

each item represents the item’s “difficulty,” with higher scores representing “easier” items and 

lower scores representing “more difficult” items. The items are then arranged in descending 
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order of difficulty, and items with different levels of difficulty can be identified and selected for 

further analysis or further inclusion in the final measure.  

To address aim (3), Cronbach’s alpha was calculated for each subscale (idiom, proverb, 

metaphor, and Total Achievement), any potential items that drop the alpha level below the 

adequate threshold were removed. Cronbach’s alpha of 0.70 or higher is considered adequate 

internal consistency for exploratory research (Hair et al., 2014; Nunnally, 1978). This technique 

was applied concurrently with the item reduction techniques to produce a measure that is both 

succinct and psychometrically sound. 

Results 

Data Cleaning 

 After data collection was completed, data cleaning procedures were undertaken prior to 

any further analyses. Descriptive statistics were examined to explore for potential data entry 

errors and outliers. No outliers or missing data points were found. The data did not deviate 

significantly from a Gaussian distribution (e.g., skew, kurtosis, non-linearity, range restriction), 

and compromising levels (r > .8) of multicollinearity were not identified. As such, the proposed 

analyses were utilized for this dat. 

Interrater Reliability 

An intraclass correlation was conducted based on a mean-rating (k = 2), consistency, two-

way random-effects model. The intraclass correlation between the two raters in this study was 

found to be .82, p < .001, which is considered good interrater reliability (Koo & Li, 2016). 

Descriptive Statistics 

Univariate comparisons between age, total years of education, the SHIPLEY-1, and the 

Familiar Idiom Subscale, Unfamiliar Idiom Subscale, Proverb Subscale, Metaphor Subscale, and 
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Total Achievement Score are presented in Table 3 below. Age was significantly associated with 

higher levels of education, and higher scores on the SHIPLEY-1, but not with any of the 

figurative language scales. Higher levels of education were significantly associated with higher 

scores on the SHIPLEY-1 and higher scores on the Familiar Idioms Subscale, but not with any 

other figurative language scales. Scores on the SHIPLEY-1 were positively associated with 

scores on Familiar Idioms Subscale, Proverbs Subscale, Unfamiliar Idioms Subscale, and the 

Figurative Language Total Score. Each of the figurative language subscales—Familiar Idioms, 

Unfamiliar Idioms, Proverbs, Metaphors, and Figurative Language Total—demonstrated 

significant positive correlations with each other. 

Table 3. 

Means, Standard Deviations, and Correlations of Sample Characteristics and Main Subscale 

Score 

 M SD 1 2 3 4 5 6 7 

1. Age 24.48 8.06        

2. Total Years of 

Education 
14.34 2.01 .57**       

3. Vocabulary 30.17 4.69 .28* .40**      

4. Familiar Idioms  50.82 4.92 .21 .26* .42**     

5. Proverbs  36.5 9.72 -.01 .14 .43** .60**    

6. Metaphors  38.98 8.91 -.21 .08 .21 .31* .68**   

7. Unfamiliar Idioms  46.68 6.13 .05  .09  .30*  .59** .51** .48**  

8. Figurative Language  171.98 24.22 -.03 .16 .41** .71** .90** .83** .76** 

Note: Vocabulary was measured via the SHIPLEY-1 Verbal Reasoning Subtest. 

**Correlation is significant at the 0.01 level (2-tailed). 

*Correlation is significant at the 0.05 level (2-tailed). 

 

Independent samples t-tests examining sex differences, did not indicate any significant 

differences between male participants’ (n = 21) and female participants’ (n = 43) performance on 

the SHIPLEY-1, Familiar Idiom Subscale, Unfamiliar Idiom Subscale, Proverb Subscale, 

Metaphor Subscale, or Figurative Language Total Score. Additionally, independent samples t-
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tests did not indicate any significant differences between monolinguals’ (i.e., those who are only 

fluent in English; n = 51) and multilinguals’ (i.e., those who are fluent in two or more languages; 

n = 13) performance on the SHIPLEY-1, Familiar Idiom Subscale, Unfamiliar Idiom Subscale, 

Proverb Subscale, Metaphor Subscale, or Figurative Language Total Score. 

The means and standard deviations for each of the four figurative language subscales can 

be found in the tables below. Table 4 represents the Familiar Idioms subscale, Table 5 represents 

the Unfamiliar Idioms subscale, Table 6 represents the Proverbs subscale, and Table 7 represents 

the Metaphors subscale. 

Table 4. 

Means and Standard Deviations of Familiar Idioms and the Familiar Idiom Subscale Score 

 M SD 

Item 1 3.79 .64 

Item 2 3.89 .29 

Item 3 3.80 .58 

Item 4 3.61 1.08 

Item 5 3.63 .88 

Item 6 3.61 .46 

Item 7 .95 1.36 

Item 8 3.25 1.06 

Item 9 3.50 .93 

Item 10 3.70 .43 

Item 11 3.39 1.16 

Item 12 3.27 1.09 

Item 13 2.91 1.03 

Item 14 3.82 .59 

Item 15 3.71 .61 

Familiar 

Idiom 

Subscale 

50.82 4.92 
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Table 5. 

Means and Standard Deviation of Unfamiliar Idioms and the Unfamiliar Idiom Subscale Score 

 M SD 

Item 16 2.46 1.19 

Item 17 3.16 1.07 

Item 18 2.36 1.75 

Item 19 3.23 1.30 

Item 20 3.48 1.01 

Item 21 3.41 1.08 

Item 22 3.62 .63 

Item 23 2.48 1.20 

Item 24 3.52 .99 

Item 25 2.02 1.71 

Item 26 3.54 .89 

Item 27 3.30 .82 

Item 28 3.18 1.13 

Item 29 3.59 .89 

Item 30 3.32 1.09 

Unfamiliar 

Idiom 

Subscale 

46.68 6.13 

 

Table 6. 

Means and Standard Deviation of Proverbs and the Proverb Subscale Score 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 M SD 

Item 31 3.09 1.21 

Item 32 2.29 1.44 

Item 33 2.32 1.61 

Item 34 2.30 1.67 

Item 35 .64 1.09 

Item 36 1.66 1.58 

Item 37 2.91 1.09 

Item 38 3.36 .90 

Item 39 1.66 1.46 

Item 40 2.86 1.27 

Item 41 2.30 1.56 

Item 42 2.86 1.53 

Item 43 3.05 1.35 

Item 44 1.91 1.71 

Item 45 3.29 1.09 

Proverb 

Subscale 
36.50 9.72 
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Table 7. 

Means and Standard Deviation of Metaphors and the Metaphor Subscale Score 

 M SD 

Item 46 3.04 1.17 

Item 47 3.04 1.18 

Item 48 2.29 1.64 

Item 49 2.16 1.41 

Item 50 3.27 .81 

Item 51 2.09 1.21 

Item 52 2.57 1.33 

Item 53 2.98 1.05 

Item 54 1.59 1.19 

Item 55 2.43 1.34 

Item 56 2.59 1.29 

Item 57 3.27 1.06 

Item 58 2.23 1.48 

Item 59 2.95 1.35 

Item 60 2.50 1.43 

Metaphor 

Subscale 
38.98 8.91 

 

Item Reduction Methods 

 Item Discrimination Analysis. To aid in the reduction of the number of items on the 

Figurative Language Interpretation Task, an item discrimination analysis was conducted by 

correlating each item’s average score with the average total score on the item’s respective 

subscale as well as the Figurative Language Total Score. The discrimination analysis for each 

subscale is presented below – Familiar Idioms are presented in Table 8, Unfamiliar Idioms are 

presented in Table 9, Proverbs are presented in Table 10, and Metaphors are presented in Table 

11. 



 

 

 

 

Table 8. 

Correlations between Familiar Idioms, the Familiar Idioms Subscale, and the Figurative Language Total Score 

 
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 

Idiom 

Subscale 

Item 1                 

Item 2 -.11                

Item 3 -.02 .08               

Item 4 -.11 .34** .40**              

Item 5 .04 .11 .06 -.14             

Item 6 .23 -.16 .22 .14 -.13            

Item 7 .10 .11 -.09 .10 .18 -.01           

Item 8 .02 -.07 .41** .01 .02 .21 -.03          

Item 9 .08 .36** .13 .11 .07 .00 .15 .23         

Item 10 .14 .15 -.02 .18 .15 .03 .19 -.06 .14        

Item 11 -.07 .06 -.11 .05 -.06 -.01 .08 .03 .19 .02       

Item 12 .07 .08 .25* .05 .21 .06 .06 .39** .06 -.05 -.01      

Item 13 .12 -.08 .11 .13 .20 .07 .11 .22 .03 .20 -.01 .01     

Item 14 -.09 .09 .75** .50** .13 .18 -.17 .44** .06 .00 -.12 .36** .26*    

Item 15 .06 .12 .08 .09 .06 .27* -.06 .32** .06 -.05 -.02 -.02 .27* .49**   

Familiar 

Idioms 

Subscale 

.21 .28* .48** .45** .33** .27* .41** .55** .45** .28* .26* .47** .47** .58** .37**  

Figurative 

Language 

Total 

Score 

.27* .06 .27* .18 .11 .18 .36** .50** .52** .29* .14 .37** .29* .30* .14 .71** 

Note: **Correlation is significant at the 0.01 level (2-tailed). 

*Correlation is significant at the 0.05 level (2-tailed). 



 

 

 

 

Table 9. 

Correlations between Unfamiliar Idioms, the Unfamiliar Idioms Subscale, and the Figurative Language Total Score 

 

16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 

Unfamiliar 

Idiom 

Subscale 

Item 16                 

Item 17 .20                

Item 18 .04 .20               

Item 19 .00 .06 .32**              

Item 20 .06 .01 .28* .00             

Item 21 .24 .14 .13 .00 -.16            

Item 22 -.09 -.04 -.05 -.02 .05 -.12           

Item 23 .34** -.10 .22 .32* .09 .05 -.12          

Item 24 .11 .16 .16 .00 -.13 .19 -.18 .19         

Item 25 .00 -.11 -.36** -.20 .00 -.26* .09 -.18 -.09        

Item 26 .03 .02 -.06 -.18 .24 -.09 -.19 .14 .24 .12       

Item 27 -.08 .00 .20 -.21 .02 .25* -.05 .08 .34** .02 .24      

Item 28 .20 .02 .20 .15 .10 .23 -.12 .10 .35** .09 .03 .24     

Item 29 -.06 -.04 .05 -.09 .13 .01 .04 .32* .02 .13 .19 .40** .11    

Item 30 .25* .22 .00 .07 .09 .36** -.17 .19 .17 -.02 .35** .30* .33** .01   

Unfamiliar 

Idioms 

Subscale 

.43** .32** .49** .29* .32** .34** -.06 .49** .44** .08 .33** .44** .57** .35** .55**  

Figurative 

Language 

Total 

Score 

.31* .21 .47** .07 .44** .33** -.05 .27* .18 .03 .24 .44** .49** .29* .42** .76** 

Note: **Correlation is significant at the 0.01 level (2-tailed). 

*Correlation is significant at the 0.05 level (2-tailed). 
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Table 10. 

Correlations between Proverbs, the Proverbs Subscale, and the Figurative Language Total Score 

 
31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 

Proverb 

Subscale 

Item 31                 

Item 32 .08                

Item 33 .12 .26*               

Item 34 .29* .24 .19              

Item 35 .26* .15 .15 .33**             

Item 36 .30* .22 .09 .27* .17            

Item 37 .33** .13 .15 .14 .00 .28*           

Item 38 .06 .10 .08 .12 .15 .17 .18          

Item 39 .21 .13 .07 .05 .32** .21 .26* .19         

Item 40 .11 .24 -.10 .21 .00 .22 .12 -.11 .07        

Item 41 .26* .40** .10 .15 .10 .33** .06 .20 .09 .31*       

Item 42 .33** .11 .04 .18 -.11 .17 .18 .09 -.03 .27* .15      

Item 43 .32* .35** .31* .21 .21 .25* .09 -.04 .06 .06 .45** .19     

Item 44 .04 .31* .08 .18 .17 .21 .15 .03 .09 .20 .17 .10 .37**    

Item 45 .32* .21 -.06 .31* .30* .06 .22 .02 .02 .18 .01 .21 -.08 .11   

Proverbs 

Subscale 
.55** .58** .38** .57** .43** .58** .44** .28* .38** .40** .56** .42** .56** .49** .37**  

Figurative 

Language 

Total 

Score 

.46** .52** .44** .54** .39** .49** .35** .19 .26* .34** .54** .43** .57** .39** .31* .90** 

Note: **Correlation is significant at the 0.01 level (2-tailed). 

*Correlation is significant at the 0.05 level (2-tailed). 
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Table 11. 

Correlations between Metaphors, the Metaphor Subscale, and the Figurative Language Total Score 

 
46 47 48 49 50 51 52 53 54 55 56 57 58 59 60 

Metaphor 

Subscale 

Item 46                 

Item 47 .36**                

Item 48 .14 .20               

Item 49 .20 .16 .32*              

Item 50 .13 .42** .18 .06             

Item 51 .23 .39** .29* .31* .34**            

Item 52 .13 .18 .04 .23 .15 .23           

Item 53 -.01 .36** .10 .22 .19 .30* .20          

Item 54 .19 .37** .46** .33** .12 .45** .15 .19         

Item 55 .05 .28* .31* .14 .04 .38** .38** .38** .27*        

Item 56 .20 -.09 .00 .15 -.06 .21 .13 .02 .16 -.20       

Item 57 .13 .02 .11 -.16 -.04 .03 -.03 -.14 .20 .03 -.07      

Item 58 .24 .22 -.02 .08 -.11 -.05 -.03 -.09 .09 .04 .07 .22     

Item 59 .13 .32* .05 .37** .14 .21 .28* .07 .33** .03 .24 .18 .37**    

Item 60 .07 .39** .29* .00 .21 .41** .21 .17 .18 .41** .07 .04 -.08 .17   

Metaphor 

Subscale 
.44** .63** .53** .51** .34** .66** .47** .40** .64** .52** .27* .20 .30* .56** .51**  

Figurative 

Language 

Total 

Score 

.28* .61** .43** .44** .33** .59** .36** .38** .61** .56** .12 .14 .18 .36** .42** .83** 

Note: **Correlation is significant at the 0.01 level (2-tailed). 

*Correlation is significant at the 0.05 level (2-tailed)



 

 

 

 

The item-to-subscale correlations were assessed to determine which items were eligible 

to be maintained in the subscale. Items with a Pearson’s r correlation greater than or equal to 0.2 

were considered acceptable items to maintain in the subscale (Schweizer & DiStefano, 2016, pg. 

98). Among the familiar idioms, all items (items 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, and 15) 

demonstrated significant associations with the Familiar Idioms Subscale score, except item 1. 

Among the unfamiliar idioms, all items (items 16, 17, 18, 19, 20, 21, 23, 24, 26, 27, 28, 29, and 

30) demonstrated significant associations with the Unfamiliar Idioms Subscale score, except 

items 22 and 25. Each of the proverbs (items 31, 32, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42, 43, 44, 

and 45) demonstrated significant associations with the Proverbs Subscale score. Among the 

metaphors, all items (items 46, 47, 48, 49, 50, 51, 52, 53, 54, 55, 56, 58, 59, and 60) 

demonstrated significant associations with the Metaphors Subscale score, except item 57.  

All significant correlations surpassed the minimum threshold of a Pearson’s r of 0.2 or 

higher, which allowed these items to maintain eligibility in the final measure. Additionally, it 

was decided that the Familiar Idioms subscale demonstrated strong enough psychometric 

properties to be included in the final measure, and the Unfamiliar Idioms were not included in 

further analyses or the final measure.  

Item Difficulty Index. In addition to the item discrimination analysis, an item difficulty 

index was created by computing the average score across all participants for each item. Scores 

near “0” represented more difficult items, while scores nearer to “4” represented easier items. 

The item difficulty index is presented in Table 12. 
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Table 12. 

Item Difficulty Index for the Figurative Language Interpretation Task Pilot Items 

Item 

Number 

Item 

Difficulty 
 

Item 

Number 

Item 

Difficulty 

35 .64  53 2.98 

7 .95  46 3.04 

54 1.59  47 3.04 

36 1.66  43 3.05 

39 1.66  31 3.09 

44 1.91  8 3.25 

51 2.09  12 3.27 

49 2.16  50 3.27 

58 2.23  57† 3.27 

32 2.29  45 3.29 

48 2.29  38 3.36 

34 2.3  11 3.39 

41 2.3  9 3.5 

33 2.32  4 3.61 

55 2.43  6 3.61 

60 2.5  5 3.63 

52 2.57  10 3.7 

56 2.59  15 3.71 

40 2.86  1† 3.79 

42 2.86  3 3.8 

13 2.91  14 3.82 

37 2.91  2 3.89 

38 3.36    

Note: † Indicates that the item was not eligible for inclusion in the final measure due to non-

significant correlation on the item discrimination analysis.  

 

Internal Consistency Analysis. Cronbach’s alpha was also calculated for each subscale 

to remove any potential items that dropped the alpha level below the adequate threshold. Items 

were removed based on the “alpha-if-deleted” statistic in a series of iterations to optimize alpha 

levels of the subscales. For the purposes of item reduction, Cronbach’s alpha of 0.70 or higher 

was considered adequate internal consistency for an exploratory measure (Hair et al., 2014; 

Nunnally, 1978). The Familiar Idiom Subscale initially consisted of 15 items (α = .57), however, 

after removing items that lowered the alpha level of this subscale and considering each item’s 
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difficulty and discrimination analysis, the final Familiar Idioms Subscale consisted of 6 items 

that represented the highest possible alpha level for this subscale (α = .67). The Proverbs 

Subscale initially consisted of 15 items (α = .74), however, after reducing items based on the 

item discrimination analysis and item difficulty index, the final Proverbs Subscale consisted of 9 

items, while maintaining a near-identical alpha level (α = .73). Similarly, the Metaphors Subscale 

initially consisted of 15 items (α = .74), however, after reducing items based on the item 

discrimination analysis and item difficulty index, the final Metaphors Subscale consisted of 7 

items, while maintaining a similar alpha level (α = .72). Together, the original Figurative 

Language Interpretation Task consisted of 60 items, and after applying the aforementioned item 

reduction techniques the final Figurative Language Interpretation Task consisted of 22 items, 

with good internal consistency (α = .83). 

Psychometrics of the Final Figurative Language Interpretation Task 

In summary, after utilizing an item discrimination analysis, calculating an item difficult 

index, and obtaining acceptable alpha levels on all scales, the 60-item measure was reduced to a 

final 22-item Figurative Language Interpretation Task. The final measure consists of 6 idioms, 9 

proverbs, and 7 metaphors. Each of the items included correlated significantly with its respective 

subscale scores (r ranged from .27 to .66) and represented a range of difficulty according to the 

item difficulty index (ranging from 1.59 to 3.82). The three subscales—the Familiar Idioms 

Subscale (α = .67), the Proverbs Subscale (α = .73), and the Metaphors Subscale (α = .72)—

approached or surpassed the minimum internal consistency threshold of .70 necessary for 

exploratory measures (Hair et al., 2014; Nunnally, 1978). Additionally, the Figurative Language 

Interpretation Task demonstrated good internal consistency (α = .83). The final psychometric 
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properties of the 22-item Figurative Language Interpretation Task are presented in Table 13 

below.  

Table 13. 

Psychometrics of Revised Figurative Language Measure 

Item Subscale 

Item 

Difficulty 

Correlation 

with 

Respective 

Subscale 

Correlation 

with Total 

Score 

3 Idiom 3.80 .48** .27* 

6 Idiom 3.61 .27* .18 

8 Idiom 3.25 .55** .50** 

13 Idiom 2.91 .47** .50** 

14 Idiom 3.82 .58** .30* 

15 Idiom 3.71 .37** .14 

31 Proverb 3.10 .55** .46** 

32 Proverb 2.29 .58** .52**. 

34 Proverb 2.30 .57** .54** 

36 Proverb 1.66 .58** .49** 

40 Proverb 2.86 .40** .34** 

41 Proverb 2.30 .56** .54** 

43 Proverb 3.05 .56** .57** 

44 Proverb 1.91 .49** .39** 

45 Proverb 3.29 .37** .31* 

47 Metaphor 3.04 .63** .61** 

48 Metaphor 2.29 .53** .43** 

50 Metaphor 3.27 .34** .33** 

51 Metaphor 2.09 .66** .59** 

53 Metaphor 3.00 .40** .38** 

54 Metaphor 1.59 .64** .61** 

55 Metaphor 2.43 .52** .56** 

Note: **Correlation is significant at the 0.01 level (2-tailed). 

*Correlation is significant at the 0.05 level (2-tailed). 
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Study Two 

Method 

Participants 

 A power analysis conducted with GPower was based on the statistical analysis which 

required the largest number of participants (i.e., analyses required to test hypothesis 2). The 

power analysis determined that study two would require 100 participants to achieve 80% power. 

Accordingly, a total of 100 community members and students from a midsized university in the 

Midwestern U.S. participated in this study. Community members did not receive compensation 

for participation; however, students were compensated with either required research credits for a 

course or extra credit. Participants were recruited through the SONA Experiment Management 

System, an online participant management software system, and through advertisements 

distributed across the university’s campus. Individuals were eligible to participate if they were 

fluent American-English speakers and were between the ages of 18 and 89 years old. However, 

participants with a history of severe psychiatric disorder (i.e., Schizophrenia, Bipolar Disorder), 

neurodevelopmental disorder (e.g., developmental disorder, learning disorder), or brain injury 

known to impact their cognition were excluded. The total sample (N = 100) was composed of 32 

male participants (32%) and 68 female participants (68%). The participants’ average age was 

22.96 (SD = 8.23) years. There were 69 White/non-Hispanic (69%), 8 African-American/Black 

(8%), 11 Hispanic/Latino (11%), 8 Asian/Pacific Islander (8%), 1 American Indian/Native 

Alaskan/Aleutian/Eskimo (1%), and 3 bi-racial (3%) participants. All participants were fluent in 

American English, however, 90 participants (90%) indicated that English was their primary or 

native language, while 10 participants (10%) indicated that English was not their primary or 

native language. Seventy-six participants (76%) reported being fluent in only one language, 22 
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participants (22%) reported being fluent in two languages, and 2 participants (2%) reported being 

fluent in three or more languages. On the Demographic Index of Cultural Exposure (DICE; Cruz 

et al., 2012), six is the maximum score, which indicates a high degree of acculturation to 

American culture, 68 participants (68%) received a score of 6, 11 participants (11%) received a 

score of 5, 11 participants (11%) received a score of 4, 4 participants (4%) received a score of 3, 

2 participants (2%) received a score of 2, 2 participants (2%) received a score of 1, and 2 

participants (2%) received a score of 0. 

Procedures 

Ethical approval was obtained from the Wichita State University Institutional Review 

Board. The assessments in this study were administered by a graduate student and two 

undergraduate research assistants who were trained on the standardized administration of each 

instrument. Each research assistant administered three batteries of the testing procedures under 

the observation of the graduate student before administering the tests independently. 

Periodically, the researchers observed each other’s sessions to ensure adherence to 

standardization protocols.  

Each session was conducted in-person, and individually with each participant. First, 

participants were consented into the study, and then the assessment instruments were 

administered in the following order: Digit Span, Similarities, the Stroop Task, the Wisconsin 

Card Sorting Test, the Figurative Language Interpretation Task, the SHIPLEY-2, the TIPI, and 

the demographics form. For each task, the examiner read aloud the instructions and answered 

any questions according to the standardization procedures for each instrument. Relevant data was 

recorded on a data collection form by the examiner. Each session of the study took 

approximately 60 minutes to complete.  
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Materials 

Demographics Form. The demographics form was a self-report questionnaire made by 

the author. This form collected information on age, sex, race/ethnicity, educational level, and 

total years of education in accordance with the American Psychology Association’s guidelines 

for assessing multicultural demographic information (American Psychological Association 

[APA], 2017; APA, 2019). Participants were also asked to report on their native language, 

number of languages the participant is fluent in, their country of origin, and their history of 

speech and language, learning, or other developmental disorders.  

In addition to this data, the demographics form utilized questions from the Demographic 

Index of Cultural Exposure (DICE; Cruz et al., 2012) to assess the degree of cultural exposure 

that each participant has to the majority culture (i.e., United States culture). In calculating the 

DICE, a value of “1” was assigned to each of the following indicators to reflect U.S. cultural 

exposure, while a value of “0” was assigned if an individual did not have exposure to that 

indicator. The six indicators include (1) country where the participant attained highest level of 

formal education, (2) country where the participant lived the longest, (3) participant’s native 

language, (4) participant’s country of birth, (5) participant’s mother’s country of birth, and (6) 

participant’s father’s country of birth. The six items were then summed to obtain a DICE score 

for each participant. When compared to other measures of acculturation, such as the Cultural 

Lifestyles Inventory (CLSI, Mendoza, 1989), the Bidimensional Acculturation Scale (BAS; 

Marin & Gamba, 1996), and fatalism and folk illness belief scales (Cuellar et al., 1995), it was 

found that the DICE successfully differentiates individuals along a spectrum of cultural 

exposure, and that an individual’s index score is associated with their cultural beliefs, behaviors, 

and preferences (Cruz et al., 2012). 
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Ten-Item Personality Inventory. The Ten-Item Personality Inventory (TIPI; Gosling et 

al., 2003) is a paper-and-pencil self-report questionnaire that is composed of 10 items designed 

to assess the Big Five personality dimensions of Agreeableness, Conscientiousness, Emotional 

Stability, Extraversion, and Openness to Experience. Each Big Five personality domain is 

assessed through two items, one coded in the positive direction and one in the negative direction. 

Each item is composed of the statement “I see myself as:” followed by two descriptive words or 

phrases. The responses to the statement range from “disagree strongly” to “agree strongly” rated 

along a 7-point Likert scale. In previous research, the TIPI has demonstrated good test-retest 

reliability over a six-week period (mean r = .72), with subscale test-retest reliability ranging from 

.62 (Openness to Experience) to .77 (Extraversion; Gosling et al., 2003). As this measure 

includes only two items per sub-scale, it is not designed to have a high alpha level. The TIPI has 

demonstrated convergent validity with other measures of Big Five personality domains, 

including the Five Factor Form and the Big Five Inventory (John et al., 1991; Rojas & Widiger, 

2014; Gosling et al., 2003). 

SHIPLEY Institute of Living Scales – Second Edition. The SHIPLEY Institute of 

Living Scales—Second Edition (Shipley-2; Shipley et al., 2009) is a brief measure of crystallized 

abilities (abilities gained through education and experience) and fluid abilities (the ability to 

problem solve or learn and acquire new information; Kaya et al., 2012). The Vocabulary scale is 

used to measure crystallized ability, while either the Block Patterns or Abstraction scale is used 

to measure fluid abilities. The Vocabulary and Abstraction scales form Composite A, while the 

Vocabulary and Block Pattern scales form Composite B. Composite A (Vocabulary and 

Abstraction) was used in the present study. The Vocabulary scale includes 40 items. Each item 

prompts the participant to read a target word and then choose from four options which word is 
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closest in meaning to the target word. There is one correct answer, and the other three options are 

foils. The Abstraction scale includes 25 items. Each item includes a sequence or pattern, and the 

participant is required to fill in what they believe accurately completes or continues the 

sequence. The SHIPLEY-2 takes approximately 20-25 minutes to administer. Evidence for 

convergent validity has been demonstrated through positive correlations with other measures of 

intelligence, such as the and the Wechsler Adult Intelligence Scale—Third Edition (WAIS-III; 

Wechsler, 1997; Shipley et al., 2009), and Wechsler Adult Intelligence Scale—Fourth Edition 

(WAIS-IV; Wechsler, 1997; Lodge, 2013). The test-retest correlation coefficients ranged from 

.74 to .94 for the subscales and from .76 to .94 for the resulting composite scores (Shipley et al., 

2009). Internal consistency reliability estimates for ranged from .88 to .97 with a median of .91 

(Shipley et al., 2009).  

The Stroop Color and Word Test (SCWT). The Stroop Color and Word Test (SCWT; 

Stroop, 1935) is a neuropsychological test used to assesses the ability to maintain a goal in mind, 

selectively attend to different stimuli, and inhibit automatic responses in favor of a more 

effortful, or controlled responses (Strauss et al., 2006). The Victoria Stroop Test (VST; Regard, 

1981 cited in Strauss et al., 2006) was utilized in the present study, which takes approximately 5 

minutes to administer. The VST includes three white cards with different stimuli printed on 

them—one page with colored dots (green, red, blue, and yellow), one page with names of colors 

(green, red, blue, and yellow) printed in black ink, and one page with the names of the colors 

printed in an incongruent colored ink (e.g., the word “red” printed in green ink). Each card 

contains 24 of these stimulus items. Of primary interest is the participant’s behavior when 

presented with colored words printed in incongruent colored inks, as the participants are required 

to perform a less automatic task (i.e., naming ink color) while inhibiting the interference from a 
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more automatic task (i.e., reading the word; MacLeod & Dunbar, 1988; Ivnik et al., 1996). This 

difficulty in inhibiting the more automatic process is called the Stroop effect (Stroop, 1935), with 

slower completion times and higher number of errors representing more difficulty with inhibition 

(Strauss et al., 2006). The Completion Time score and the Number of Errors score will be used 

for the current study. The Stroop interference score has been related to another measure of 

response inhibition—the difference score between Trails A and B (r = .55; May & Hasher, 

1998). Additionally, Stroop interference loads on the same factors as several WAIS-III measures 

of processing speed, conceptual abilities, and attention (i.e., Digit Symbol, Block Design, 

Similarities, Digit Span; Graf et al.,1995; Bondi et al., 2002). Bullock et al. (unpublished data) 

retested participants on the VST with a one-month interval between test sessions. Reliability 

coefficients were high—.90, .83, and .91 for each of the three parts of the test (cited in Strauss et 

al., 2006). However, participants demonstrated significant practice effects, improving by several 

seconds on the interference trial. Correlations among test trials tend to be moderate in normal 

individuals for the VST (Pineda & Merchan, 2003).  

Wisconsin Card Sorting Test. The Wisconsin Card Sorting Test (WCST; Berg, 1948; 

Grant & Berg, 1948) is a measure of planning, goal-oriented behavior, inhibition of impulsive 

responses, and the ability to form abstract concepts (Heaton et al., 1981; Heaton et al., 1993). 

The WCST consists of cards with different shapes (crosses, circles, triangles, or stars) printed in 

various colors (red, blue, yellow, or green), and arranged in sets of numbers (1, 2, 3 or 4). To 

begin, four stimulus cards are placed in front of the subject, the first with a red triangle, the 

second with two green stars, the third with three yellow crosses, and the fourth with four blue 

circles on them. The participant is then given a stack of cards and is instructed to sort each 

response card onto one of the stimulus cards in whichever manner she or he thinks is correct. No 
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other instructions are given throughout the test. After each sort, the participant is told whether 

the sort was right or wrong. After 10 consecutive correct responses, the sorting rule changes 

without any warning to the participant. The sequence of correct sorting follows this order: color, 

shape, number, color, shape, and number. The test ends when the participant has successfully 

completed six sets of sorting rules, or until all the response cards are used. Typical 

administration takes 15-20 minutes. The Total Number of Correct Responses and the Number of 

Perseverative Responses are the two scores that will be utilized for the present study. Total 

Number of Correct Responses indicates how well the participant understood and executed the 

task properly, while the number of Perseverative Responses indicates an inability to move from 

the old category for the new one, or the inability think flexibility about a new possibility (Strauss 

et al., 2006). The WCST has been found to modestly correlate with other measures of general 

reasoning, such as Full-Scale IQ (Ardila et al., 2000; Greve et al., 1999; Sherman et al., 1995). 

Additionally, performance on the WCST appears to measure conceptual processing similar, but 

not identical, to that of other tests of rule derivation such as the Weigl Test (Laiacona et al., 

2000) and the Category Test (e.g., Golden et al., 1997; Pendleton & Heaton, 1982). Scores on 

WCST appear to measure attention and working memory, as WCST has been found to load onto 

similar factors as scores from Trails B, Continuous Performance Test, and Digit Symbol (Pukrop 

et al., 2003, Greve et al., 1998, Greve et al., 1999). In various studies the WCST has 

demonstrated poor test-retest reliability, as the test appears to be sensitive to practice effects 

(Basso et al., 1999; Paolo et al., 1996; Ferland et al., 1998). 

Digit Span (from the Wechsler Adult Intelligence Scale – Third Edition). The Digit 

Span (DS) subtest of the Wechsler Adult Intelligence Scale—Third Edition (WAIS-III; Wechsler 

1997) includes two tasks—digit span forward and digit span backward. Digit span forward is a 
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measure of attention span and short-term memory, while digit span backward is a measure of 

working memory (Wechsler, 1997). DS forward involves asking participants to repeat a series of 

digits verbatim. The task starts with two digits and increases by one digit every two trials. DS 

backward involves asking participants to repeat digits in the reverse order of presentation. DS 

forward and backward takes approximately 10 minutes to administer. Practice effects on these 

tasks are negligible and there is high test-retest reliability when measured across various weeks 

(r = .90; Psychological Corporation, 1997; McCaffery et al., 2000). The DS subtest has 

demonstrated high correlations with the Wechsler Intelligence Scale for Children—Third Edition 

Digit Span subtest (r = .73), and with the Stanford-Binet Intelligence Scale—Fourth Edition 

Short-Term Memory scale (r = .52; Psychological Corporation, 1997). 

Measure of Effort: Reliable Digit Span. Reliable Digit Span (RDS) is one of the oldest 

and most heavily researched symptom validity tests and is commonly used in clinical practice to 

detect suspect effort (Schroeder et al., 2012). The RDS is calculated by “summing the longest 

string of digits repeated without error over two trials under both forward and backward 

conditions” (Greiffenstein et al., 1994, pp. 219-220). A meta-analysis of over 20 studies on RDS 

has indicated that a cutoff score of ≥ 6 can be used effectively in a range of samples with 

specificity rates between 96-97% (Schroeder et al., 2012), and as such, scores ≥ 6 are considered 

evidence that the participant gave sufficient effort during testing. 

Similarities (from the Wechsler Adult Intelligence Scale – Third Edition). The 

Similarities subtest of the Wechsler Adult Intelligence Scale—Third Edition (WAIS-III; 

Wechsler 1997) is a measure of verbal abstract reasoning. Similarities contains 19 items, which 

are pairs of words (e.g., “piano” and “drum”). The examiner reads the word pair to the examinee, 

and the examinee is tasked with describing how the two words (either objects or intangible 
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concepts) are alike (Wechsler, 1997). Similarities takes approximately 10 minutes to administer. 

Similarities requires clinical judgment in scoring, however, inter‐rater reliability for Similarities 

is good, with a coefficient of .93 (Psychological Corporation, 1997). Test-retest reliability 

measured across several weeks for Similarities is also good, with a coefficient of .88 

(Psychological Corporation, 1997). The Similarities subtest is a component of the Verbal 

Comprehension Index, which has demonstrated high correlations with the Stanford-Binet 

Intelligence Scale—Fourth Edition verbal reasoning scale (r = .87; Psychological Corporation, 

1997). 

Figurative Language Interpretation Task. The Figurative Language Interpretation 

Task consisted of 22 sayings that were presented in a free inquiry format—6 idioms, 9 proverbs, 

and 7 metaphors. The same administration and scoring protocol described for study one was 

utilized for study two. Additionally, the same training protocol used in study one was utilized in 

study two to train both the primary and secondary raters of the responses on the Figurative 

Language Interpretation Task. 

Data Analysis 

Preparation of the Data. Following data cleaning, descriptive statistics were run for 

demographic variables, personality traits, scores on the Figurative Language Interpretation Task, 

and scores on each cognitive measure. Additionally, univariate comparisons and ANOVAs 

utilizing demographic variables, personality traits, scores on the Figurative Language 

Interpretation Task, and scores on the cognitive measures were run to examine potential 

differences and associations that may influence subsequent analyses and interpretation of the 

data.  
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Furthermore, to ensure interrater reliability of the figurative language interpretation 

scores a random sampling of 20 participant protocols was scored by a second rater and an 

intraclass correlation was conducted between the two raters’ scores. According to Koo and Li, 

(2016), “values less than 0.5 are indicative of poor reliability, values between 0.5 and 0.75 

indicate moderate reliability, values between 0.75 and 0.9 indicate good reliability, and values 

greater than 0.90 indicate excellent reliability.”  

Determining the Psychometric Properties of the Figurative Language Interpretation 

Task. The same psychometric analyses as were conducted in study one were also conducted on 

the figurative language scores in study two to further determine the characteristics of the 

Figurative Language Interpretation Task. Correlations were conducted between each item and its 

respective scale, and between each item and Figurative Language Total Score. An item difficulty 

index was also calculated by computing the average score across all participants for each item. 

Scores near “0” represent more difficult items, while scores near “4” represent easier items. 

Additionally, a Spearman Rho rank order correlation was conducted to assess the relationship 

between scores on each item in study one and study two. Furthermore, to address aims (1) and 

(2) of study two, an exploratory factor analysis was conducted with a minimum average partial 

test to determine the number of factors (Caron, 2019). For any identified scales and for the 

figurative language subscale scores, Cronbach’s alpha was conducted to assess internal 

consistency of scales on the Figurative Language Interpretation Task. For exploratory measures, 

a minimum internal consistency threshold of .70 is recommended (Hair et al., 2014; Nunnally, 

1978).  

Hypothesis Testing. Hypothesis (1) stated that the three types of figurative language 

would demonstrate a positive association with other measures of abstract reasoning. To address 
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this hypothesis, a canonical correlation was conducted with the three figurative language 

subscale scores (the Idioms Subscale, the Proverbs Subscale, and the Metaphors Subscale) 

entered as the independent variables, while the measures of verbal abstract reasoning (as 

measured by Similarities) and abstract reasoning (as measured by SHIPLEY-2 Abstraction) were 

input as the dependent variables. 

Hypothesis (2) predicted that performances on the idiom, proverb, and metaphor 

subscales would significantly contribute to predicting abstract reasoning performance. To 

address this hypothesis two forced entry linear regressions were conducted. One regression 

utilized verbal abstract reasoning (as measured by Similarities) as the outcome variable. The 

Idiom Subscale, the Proverb Subscale, and the Metaphor Subscale were entered into the 

regression, along with significant associations between demographic variables and Similarities in 

the univariate comparisons. The second regression utilized abstract reasoning (as measured by 

SHIPLEY-2 Abstraction) as the outcome variable. The Idiom Subscale, the Proverb Subscale, 

and the Metaphor Subscale were entered into the regression, along with significant associations 

between demographic variables and SHIPLEY-2 Abstraction in the univariate comparisons. 

Hypothesis (3) was that the idioms, proverbs, metaphors, and the figurative language 

total score would each demonstrate a positive association with a) intelligence scores, b) 

inhibition scores, c) working memory scores, and d) cognitive flexibility scores. To address 

hypothesis (3) a series of Pearson’s r correlations were conducted between the Idioms Subscale, 

the Proverbs Subscale, the Metaphors Subscale, Figurative Language Total Score, and scores on 

measures of cognition. Specifically, to address hypothesis (3a), involving higher intelligence, 

correlations were conducted between figurative language scores and the SHIPLEY-2 Composite 

Scale. For hypothesis (3b), involving inhibition ability, correlations were conducted between 
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figurative language scores and the Stroop Color Word Test scores. For hypothesis (3c), involving 

working memory, correlations were conducted between figurative language scores and the Digit 

Span Backward score. For hypothesis (3d), involving cognitive flexibility, correlations were 

conducted between figurative language scores and the Wisconsin Card Sorting Test scores.  

Hypothesis (4) was that male participants and female participants would vary in their 

figurative language interpretation abilities. To examine any potential sex differences, male 

participants’ and female participants’ scores on the figurative language subscales (the Idioms 

Subscale, the Proverbs Subscale, the Metaphors Subscale, and the Figurative Language Total 

Score) were examined using a series of between-groups ANOVAs.  

Model 4, below, summarizes the relationships between figurative language interpretation 

and cognitive abilities that will be explored in study two, while Table 14 summarizes the 

instruments employed in study two, along with the scores used from each instrument, and the 

psychological construct which each score represents. 
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Model 4. 

Relationships between Figurative Language Interpretation and Cognitive Abilities that will be 

examined in Study Two 

 

Table 14.  

Summary of Measures, Scores, and Associated Constructs for Study Two 

Test Scores Used Construct Measured 

Figurative Language 

Interpretation Task 

Idioms Subscale Score 

Proverbs Subscale Score 

Metaphors Subscale Score 

Total Score 

 

Idiom interpretation 

Proverb interpretation 

Metaphor interpretation 

Figurative language interpretation 

 

SHIPLEY-2 Vocabulary Score 

Abstraction Score 

Composite A Score 

Crystallized knowledge 

Fluid (abstract) reasoning 

General intelligence 

 

Similarities Total Score Verbal abstract reasoning 

 

Stroop Color and Word 

Test 

Condition 3 Total Time 

Condition 3 Total Errors 

 

Inhibition 

Inhibition 

Wisconsin Card Sorting 

Test 

Total Number of Correct 

Responses 

Perseverative Responses 

 

Cognitive flexibility 

 

Cognitive flexibility 

Digit Span DS Backward Score Working memory 
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Results 

Data Cleaning 

 After data collection was completed, data cleaning procedures were undertaken prior to 

any hypothesis testing. Descriptive statistics were examined to explore for potential data entry 

errors and outliers. No outliers were found, and only two missing data points were discovered 

within the database. Both these data points were from the same participant who was not 

administered one trial of an assessment, and their values were replaced with the sample’s mean 

score for those items. Additionally, reliable digit span (RDS) was computed as a measure of 

valid performance on cognitive testing. All participants met or exceeded the minimum threshold 

for valid performance according to RDS (Greiffenstein et al., 1994, pp. 219-220, Schroeder et 

al., 2012), indicating that sufficient effort was given on cognitive testing by all participants. The 

data did not deviate significantly from a Gaussian distribution (e.g., skew, kurtosis, non-linearity, 

range restriction), and compromising levels (r > .8) of multicollinearity were not identified. As 

such, the proposed parametric tests were utilized for the analysis of this data.  

Interrater Reliability 

 To ensure accurate scoring of the Figurative Language Interpretation Task, a random 

sampling of 20 participant protocols was scored by a second rater following the procedures 

outlined in study one. An intraclass correlation was conducted based on a mean-rating (k = 2), 

consistency, two-way random-effects model. The intraclass correlation between the two raters in 

this study was found to be .92, p < .001, which is considered excellent reliability (Koo & Li, 

2016). 
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Descriptive Statistics  

Descriptive statistics were run for demographic variables, personality traits, scores on the 

Figurative Language Interpretation Task, and scores on each cognitive measure. The means and 

standard deviations of these variables are displayed below, with the demographic variables and 

Big Five personality traits displayed in Table 15, the Figurative Language Interpretation Task 

displayed in Table 16, and each cognitive measure displayed in Table 17.  

Table 15. 

Means and Standard Deviation of Demographic and Personality Variables 

 

 

 

 

 

 

 

 

 

 

Note: Acculturation was measured via the Demographic Index of Cultural Exposure. 

 

Table 16. 

Means and Standard Deviation of Figurative Language Scores 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 M SD 

Age 22.96 8.23 

Total Years of Education 13.75 1.91 

Acculturation  5.25 1.40 

Extraversion  7.48 3.08 

Agreeable 10.06 2.29 

Conscientious 10.90 2.50 

Emotionally Stable 8.42 2.65 

Openness 10.36 2.21 

 M SD 

Idioms Subscale 21.17 5.89 

Proverbs Subscale 19.55 7.12 

Metaphors Subscale 14.66 5.81 

Figurative Language Total Score  54.70 12.40 



 

 
66 

Table 17. 

Means and Standard Deviations of Cognitive Testing Scores 

 

 

 

 

 

 

 

 

 

 

 

Note: Working Memory was measured via Digit Span Backwards; Inhibition was measured via 

Stroop Color-Word Test Condition 3 Time and Condition 3 Errors; Cognitive Flexibility was 

measured via Wisconsin Card Sorting Test Total Correct and Perseverative Errors; Vocabulary 

was measured via SHIPLEY-2 Vocabulary; Abstract Reasoning was measured via SHIPLEY-2 

Abstraction; IQ was measured via SHIPLEY-2 Composite Score; and Verbal Abstract Reasoning 

was measured via Similarities. 

 

Univariate Comparisons  

Correlations were conducted between demographics variables and the Figurative 

Language Interpretation Task subscales, between demographic variables and cognitive 

assessment scores, and between personality traits and the Figurative Language Interpretation 

Task subscales. Additionally, a series of ANOVAs were conducted to examine any significant 

differences among categorical demographic variables (i.e., sex, English as a native language, and 

number of languages spoken) and Figurative Language Interpretation Task scores.  

Demographics and Figurative Language Comparisons. The univariate comparisons 

between age, total years of education, acculturation, and the Idiom Subscale, Proverb Subscale, 

Metaphor Subscale, and Figurative Language Total Score are presented in Table 18 below.  

 

 

 

 

 

 

 M SD 

Working Memory 6.82 2.03 

Inhibition (Time) 20.13 4.83 

Inhibition (Errors) .62 1.10 

Cognitive Flexibility (Correct) 49.36 7.75 

Cognitive Flexibility (Perseverative) 7.71 7.90 

Vocabulary 29.08 3.94 

Abstract Reasoning 15.40 3.24 

IQ 44.48 6.02 

Verbal Abstract Reasoning 24.27 3.83 
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Table 18. 

Means, Standard Deviations, and Correlations of Sample Characteristics and Figurative 

Language Scores 

 1 2 3 4 5 6 

1. Age       

2. Total Years of 

Education 
.58**      

3. Acculturation  .22* .20     

4. Idioms  .32** .21* .15    

5. Proverbs  .22* .29** .26** .28**   

6. Metaphors  .06 .09 .21* .08 .41**  

7. Figurative Language  .21* .29** .32** .33** .87** .76** 

Note: Acculturation was measured via the Demographic Index of Cultural Exposure. 

**Correlation is significant at the 0.01 level (2-tailed). 

*Correlation is significant at the 0.05 level (2-tailed). 

 

Age demonstrated a significant positive association with years of education, 

acculturation, the Idioms Subscale, the Proverbs Subscale, and the Figurative Language Total 

Score, but not with the Metaphors Subscale. Higher levels of education demonstrated a 

significant positive association with the Idioms Subscale, the Proverbs Subscale, and the 

Figurative Language Total Score, but not with the Metaphors Subscale. Acculturation 

demonstrated a significant positive association with the Proverbs Subscale, the Metaphors 

Subscale, and the Figurative Language Total Score, but not with the Idioms Subscale. Each of 

the figurative language subscales—Familiar Idioms, Unfamiliar Idioms, Proverbs, Metaphors, 

and Figurative Language Total—demonstrated significant positive correlations with each other, 

however, the Metaphors Subscale and Idioms Subscale were not significantly correlated. 

A series of one-way between-groups analysis of variance (ANOVAs) were conducted to 

examine any potential differences between monolinguals’ (n = 76) and multilinguals’ (n = 24) 

scores on the figurative language subscale scores. There was a statistically significant difference 

in scores on the Metaphors Subscale for monolinguals and multilinguals: F(1, 98) = 4.17, p = 
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.04. The monolinguals’ score (M = 15.32, SD = 5.54) was significantly higher than the 

multilinguals’ score (M =12.58, SD = 6.26). No statistically significant difference was found 

between monolinguals and multilinguals for the Idioms Subscale (F(1, 98) = 0.27, p = .60), or 

the Proverbs Subscale (F(1, 98) = 1.94, p = .17).  

Additionally, a series of between-groups ANOVAs was conducted to explore for 

potential differences between native English speakers’ (n = 90) and nonnative English speakers’ 

(n = 10) scores on the figurative language subscales. No statistically significant differences were 

found between native English speakers’ and nonnative English speakers’ scores on the Idioms 

Subscale (F(1, 98) = 1.98, p = .16), the Proverbs Subscale (F(1, 98) = 2.81, p = .10), or the 

Metaphors Subscale (F(1, 98) = 0.80, p = .37).  

To examine any potential sex differences, male participants’ (n = 32) and female 

participants’ (n = 68) scores on the figurative language subscales were examined using a series 

of one-way between-groups ANOVAs. No statistically significant differences were found 

between male participants’ and female participants’ scores on the Idioms Subscale (F(1, 98) = 

0.00, p = .99), the Proverbs Subscale (F(1, 98) = 1.80, p = .18), or the Metaphors Subscale (F(1, 

98) = 2.22, p = .14).  

Personality Traits and Figurative Language Comparisons. In addition to examining 

demographic variables, personality traits (based on the Big Five model of personality) were 

included to control for any potential impact on Figurative Language Interpretation Task scores. 

Correlations were conducted between all five personality traits, the Idioms Subscale, the 

Proverbs Subscale, the Metaphors Subscale, and the Figurative Language Total Score. These 

correlations are presented in Table 19 below.  

 

 



 

 
69 

Table 19. 

Means, Standard Deviations, and Correlations of Personality Traits and Main Subscale Score 

 1 2 3 4 5 6 7 8 

1. Extraversion         

2. Agreeable .11        

3. Conscientious .09 .30**       

4. Emotionally Stable .22* .15 .11      

5. Openness .19 .18 -.02 .18     

6. Idioms  .11 .08 .08 .00 .06    

7. Proverbs  .26** .14 .07 .08 .00 .28**   

8. Metaphors  .12 .15 .04 -.03 -.05 .08 .41**  

9. Figurative Language  .20* .14 .07 .04 -.05 .33** .87** .76** 

Note: **Correlation is significant at the 0.01 level (2-tailed). 

*Correlation is significant at the 0.05 level (2-tailed). 

 

 Extraversion was significantly positively associated with the Proverbs Subscale and the 

Figurative Language Total Score, but not with the Idioms Subscale or the Metaphors Subscale.  

No other personality traits—agreeableness, conscientiousness, emotional stability, or openness—

were significantly associated with any of the figurative language scores.  

 Demographics and Cognitive Testing Comparisons. A series of correlations were 

conducted to examine any potential relationships between demographic variables and scores on 

cognitive testing. These correlations are presented in Table 20 below.



 

 

 

 

Table 20. 

Correlations between Demographics and Cognitive Testing 

 1. 2. 3. 4. 5. 6. 7. 8. 9. 10. 11. 

1. Age            

2. Total Years of Education .58**           

3. Acculturation .22* .20          

4. Working Memory -.13 -.08 .01         

5. Inhibition (Time) .27** .01 -.08 -.22*        

6. Inhibition (Errors) -.01 -.02 -.10 -.16 .30**       

7. Cognitive Flexibility (Correct) .08 .16 .18 -.08 -.08 .02      

8. Cognitive Flexibility (Perseverative) -.10 -.16 -.12 .07 .03 .01 -.96**     

9. Vocabulary .35** .43** .45** -.03 .06 -.08 .14 -.13    

10. Abstract Reasoning .26** .22* .27** .18 -.10 -.10 .29** -.26** .40**   

11. IQ .37** .40** .44** .08 -.02 -.11 .24* -.23* .87** .80**  

12. Verbal Abstract Reasoning .23* .30** .32** .17 -.04 -.14 .13 -.16 .64** .38** .63** 

Note: Acculturation was measured via the Demographic Index of Cultural Exposure; Working Memory was measured via Digit Span 

Backwards; Inhibition was measured via Stroop Color-Word Test Condition 3 Time and Condition 3 Errors; Cognitive Flexibility was 

measured via Wisconsin Card Sorting Test Total Correct and Perseverative Errors; Vocabulary was measured via SHIPLEY-2 

Vocabulary; Abstract Reasoning was measured via SHIPLEY-2 Abstraction; IQ was measured via SHIPLEY-2 Composite Score; and 

Verbal Abstract Reasoning was measured via Similarities.  

**Correlation is significant at the 0.01 level (2-tailed). 

*Correlation is significant at the 0.05 level (2-tailed). 

 

 



 

 

 

 

Age demonstrated a significant positive association with inhibition (time), vocabulary, 

abstract reasoning, IQ, and verbal abstract reasoning. Age was not associated with working 

memory, inhibition (errors), cognitive flexibility (total), or cognitive flexibility (errors). Years of 

education demonstrated a significant positive association with vocabulary, abstract reasoning, 

IQ, and verbal abstract reasoning. Years of education was not associated with working memory, 

inhibition (time), inhibition (errors), cognitive flexibility (total), or cognitive flexibility (errors). 

Acculturation demonstrated a significant positive association vocabulary, abstract reasoning, IQ, 

and verbal abstract reasoning. Acculturation was not associated with working memory, inhibition 

(time), inhibition (errors), cognitive flexibility (total), or cognitive flexibility (errors). 

Psychometrics of the Figurative Language Interpretation Task 

The same psychometric analyses conducted in study one were also conducted on the 

figurative language scores in study two to further determine the characteristics of the Figurative 

Language Interpretation Task. Correlations were conducted between each item and its respective 

scale, and between each item and Figurative Language Total Score. An item difficulty index was 

also calculated by computing the average score across all participants for each item. Scores near 

“0” represent more difficult items, while scores near “4” represent easier items. Additionally, a 

Spearman Rho rank order correlation was conducted to assess the relationship between scores on 

each item in study one and study two. Scores on each item in study one and study two 

demonstrated a significant positive association with one another (ρ = .89, p < .001). The 

psychometric properties of the Figurative Language Interpretation Task utilized in study two are 

presented in Table 21 below. The items on this measure represented a range of difficulty, and 

each item correlated significantly with its respective subscale and with the Figurative Language 

Total Score. 
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Table 21. 

Psychometrics of Figurative Language Interpretation Task from Study Two 

Item # 

(Item # in 

Study 1) Subscale 

Item 

Difficulty 

(M) 

Standard 

Deviation 

(SD) 

Correlation 

with 

Respective 

Subscale 

Correlation 

with Total 

Score 

1 (3) Idiom 3.61 .98 .35** .41** 

2 (6) Idiom 3.48 .95 .23* .34** 

3 (8) Idiom 3.13 1.26 .43** .40** 

4 (13) Idiom 2.82 .76 .35** .31** 

5 (14) Idiom 3.79 .73 .20* .28** 

6 (15) Idiom 3.66 .59 .23* .20* 

7 (31) Proverb 3.24 1.23 .37** .37** 

8 (32) Proverb 1.75 1.55 .54** .56** 

9 (34) Proverb 2.62 1.70 .51** .44** 

10 (36) Proverb 1.28 1.58 .50** .36** 

11 (40) Proverb 2.36 1.45 .54** .45** 

12 (41) Proverb 1.96 1.66 .61** .54** 

13 (43) Proverb 2.17 1.69 .60** .50** 

14 (44) Proverb 1.28 1.53 .61** .52** 

15 (45) Proverb 2.89 1.46 .31** .25* 

16 (47) Metaphor 2.44 1.55 .54** .40** 

17 (48) Metaphor 1.72 1.86 .48** .32** 

18 (50) Metaphor 2.94 1.19 .45** .28** 

19 (51) Metaphor 2.24 1.32 .57** .47** 

20 (53) Metaphor 1.68 1.78 .57** .51** 

21 (54) Metaphor 1.48 1.31 .56** .49** 

22 (55) Metaphor 2.16 1.60 .66** .44** 

Note: **Correlation is significant at the 0.01 level (2-tailed). 

*Correlation is significant at the 0.05 level (2-tailed). 

 

Analysis of Scales 

To address aims (1) and (2), an exploratory factor analysis was conducted with a minimum 

average partial test to determine the number of factors (Caron, 2019). Upon conducting this 

analysis, an eight-factor solution emerged, however, the factor loadings were low, unstable, and 

variable. Several proverbs appeared to emerge as the most useful factor, however, a clear pattern 

was not discernible. As such, no clear scales were identifiable. 

Cronbach’s alpha was conducted for the three figurative language subscales and the 

Figurative Language Total Score. In study two, the three subscales—the Idioms Subscale (α = 
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.54), the Proverbs Subscale (α = .65), and the Metaphors Subscale (α = .60)—did not meet the 

minimum internal consistency threshold of .70 recommended for exploratory measures (Hair et 

al., 2014; Nunnally, 1978). However, the total Figurative Language Interpretation Task total 

score demonstrated good internal consistency (α = .76). 

Hypothesis Testing 

Hypothesis One. Hypothesis (1) was that the figurative language scales would 

demonstrate a positive association with other measures of abstract reasoning (i.e., Similarities 

and SHIPLEY-2 Abstraction). Three of the figurative language scores, the Proverbs Subscale (r 

= .52, p < .001), the Metaphors Subscale (r = .32, p = .001), and the Figurative Language Total 

Score (r = .51, p < .001) demonstrated a significant positive correlation with a measure of verbal 

abstract reasoning, while the Idioms Subscale did not. Each of the figurative language scores, the 

Idioms Subscale (r = .25, p = .01), the Proverbs Subscale (r = .51, p < .001), the Metaphors 

Subscale (r = .25, p = .01), and the Figurative Language Total Score (r = .49, p < .001) 

demonstrated a significant positive association with a measure of abstract reasoning.   

To further address this hypothesis, a canonical correlation was conducted with the three 

figurative language subscale scores entered as the independent variables, while the measures of 

verbal abstract reasoning and abstract reasoning were input as the dependent variables. Tests of 

dimensionality for the canonical correlation analysis, as shown in Table 22, indicate that one of 

the two canonical dimensions was statistically significant (p < .001). Dimension 1 demonstrated 

a canonical correlation of .63 between the sets of variables. Table 23 presents the standardized 

canonical coefficients for the first dimension across both independent and dependent variables. 

For the independent variables, the canonical correlation was most strongly influenced by 

proverbs (standardized canonical coefficient of -.88), followed by metaphors (standardized 
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canonical coefficient of -.17) and idioms (standardized canonical coefficient of -.13). For the 

dependent variables, the canonical correlation was nearly equally influenced by both verbal 

abstract reasoning (standardized canonical coefficient of -.61) and abstract reasoning 

(standardized canonical coefficient of -.60). 

Table 22. 

Canonical Correlation between Figurative Language and Abstract Reasoning 

Dimension 

Canonical 

Correlation 
F df1 df2 p 

1 .63 9.36 6 190 .00 

2 .11 .58 2 96 .56 

 

Table 23. 

Standardized Canonical Coefficients of Figurative Language and Abstract Reasoning 

 Dimension 

Variables 1 

Figurative Language  

Idioms -.13 

Proverbs -.88 

Metaphors -.17 

Abstract Reasoning  

Similarities -.61 

SHIPLEY-2 Abstraction -.60 

 

 Hypothesis Two. Hypothesis (2) predicted that performances on the idiom, proverb and 

metaphor subscales would significantly contribute to the prediction of abstract reasoning 

abilities. To address this hypothesis two forced entry linear regressions were conducted. One 

regression utilized verbal abstract reasoning (as measured by Similarities) as the criterion 

variable. The Idiom Subscale, the Proverb Subscale, and the Metaphor Subscale were entered 

into the regression, along with age, total years of education, and acculturation as each of these 
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variables demonstrated a significant association with verbal abstract reasoning in the univariate 

comparisons. The overall regression was statistically significant (R2 = .33, F(6, 93) = 7.75, p < 

.001). It was found that proverbs significantly predicted verbal abstract reasoning (β = .39, p < 

.001), while acculturation was a marginally significant predictor (β = .39, p = .06). The Idioms 

Subscale, the Metaphors Subscale, age, and total years of education did not significantly predict 

verbal abstract reasoning. The results from this regression are displayed in Table 24, Table 25, 

and Table 26 below.  

Table 24. 

Regression Model Summary with Verbal Abstract Reasoning as Predictor Variable 

Model R R2 Adjusted R2 

Std. Error of 

the Estimate 

1 .58 .33 .29 3.23 

 

Table 25. 

ANOVA with Verbal Abstract Reasoning as Predictor Variable 

Model 

Sum of 

Squares df 

Mean 

Square F Sig. 

1 Regression 484.65 6 80.77 7.75 .00 

Residual 969.06 93 10.42     

Total 1453.71 99       

 

Table 26. 

Regression Coefficients with Verbal Abstract Reasoning as Predictor Variable 

Model 

Unstandardized 

Coefficients 

Standardized 

Coefficients 

t Sig. B 

Std. 

Error β 

1 (Constant) 13.02 2.73   4.78 .00 

Age .01 .05 .03 .28 .78 

Education .26 .21 .13 1.24 .22 

Acculturation .47 .25 .17 1.88 .06 

Idioms -.02 .06 -.02 -.26 .79 

Proverbs .21 .05 .39 3.88 .00 

Metaphors .08 .06 .11 1.21 .23 

Note: Acculturation was measured via the Demographic Index of Cultural Exposure. 
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The second regression utilized abstract reasoning (as measured by SHIPLEY-2 

Abstraction) as the criterion variable. The Idiom Subscale, the Proverb Subscale, and the 

Metaphor Subscale were entered into the regression, along with age, total years of education, and 

acculturation, as each of these variables demonstrated a significant association with abstract 

reasoning in the univariate comparisons. The overall regression was statistically significant (R2 = 

.31, F(6, 93) = 6.82, p < .001). It was found that proverbs significantly predicted abstract 

reasoning (β = .42, p < .001). The Idioms Subscale, the Metaphors Subscale, age, total years of 

education, and acculturation did not significantly predict abstract reasoning. The data from this 

regression is displayed in Table 27, Table 28, and Table 29 below. 

Table 27. 

Model Summary with Abstract Reasoning as Predictor Variable 

Model R R2 Adjusted R2 

Std. Error of the 

Estimate 

1 .55 .31 .26 2.79 

 

Table 28. 

ANOVA with Abstract Reasoning as Predictor Variable 

Model 

Sum of 

Squares df 

Mean 

Square F Sig. 

1 Regression 318.26 6 53.04 6.82 .00 

Residual 723.74 93 7.78     

Total 1042.00 99       
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Table 29. 

Regression Coefficients with Abstract Reasoning as Predictor Variable 

Model 

Unstandardized 

Coefficients 

Standardized 

Coefficients 

t Sig. B 

Std. 

Error β 

1 (Constant) 8.40 2.36   3.57 .00 

Age .05 .04 .13 1.18 .24 

Education -.04 .18 -.02 -.22 .82 

Acculturation .28 .22 .12 1.31 .19 

Idioms .04 .05 .07 .76 .45 

Proverbs .19 .05 .42 4.17 .00 

Metaphors .02 .05 .04 .38 .71 

Note: Acculturation was measured via the Demographic Index of Cultural Exposure. 

Hypothesis Three. Hypothesis (3) was that the idioms, proverbs, metaphors, and the 

figurative language total score would each demonstrate a positive association with a) intelligence 

scores, b) inhibition scores, c) working memory scores, and d) cognitive flexibility scores. To 

address hypothesis (3) a series of Pearson’s r correlations were conducted between the Idioms 

Subscale, the Proverbs Subscale, the Metaphors Subscale, Figurative Language Total Score, and 

scores on measures of cognition. These correlations are presented in Table 30 below.  



 

 

 

 

Table 30.  

Correlations Cognitive Testing and Figurative Language Scores 

 1. 2. 3. 4. 5. 6. 7. 8. 9. 10. 11. 12. 

1. Working Memory             

2. Inhibition (Time) -.22*            

3. Inhibition (Errors) -.16 .30**           

4. Cognitive Flexibility (Total) -.08 -.08 .02          

5. Cognitive Flexibility 

(Perseverative) 
.07 .03 .01 -.96**         

6. Vocabulary -.03 .06 -.08 .14 -.13        

7. Abstract Reasoning .18 -.10 -.10 .29** -.26** .40**       

8. IQ .08 -.02 -.11 .24* -.23* .87** .80**      

9. Verbal Abstract Reasoning .17 -.04 -.14 .13 -.16 .64** .38** .63**     

10. Idioms  -.03 .11 -.07 -.02 .04 .24* .25* .29** .16    

11. Proverbs  .04 -.08 -.04 .14 -.11 .53** .51* .62** .52** .28**   

12. Metaphors  .00 .02 -.08 .03 -.04 .40** .25* .39** .32** .08 .41**  

13. Figurative Language  .01 -.03 -.09 .11 -.09 .58** .49** .65** .51** .33** .87** .76** 

Note: Working Memory was measured via Digit Span Backwards; Inhibition was measured via Stroop Color-Word Test Condition 3 

Time and Condition 3 Errors; Cognitive Flexibility was measured via Wisconsin Card Sorting Test Total Correct and Perseverative 

Errors; Vocabulary was measured via SHIPLEY-2 Vocabulary; Abstract Reasoning was measured via SHIPLEY-2 Abstraction; IQ 

was measured via SHIPLEY-2 Composite Score; and Verbal Abstract Reasoning was measured via Similarities.  

**Correlation is significant at the 0.01 level (2-tailed) 

*Correlation is significant at the 0.05 level (2-tailed). 



 

 

 

 

IQ was significantly positively associated with the Idioms Subscale, Proverbs Subscale, 

Metaphors Subscale, and the Figurative Language Interpretation Task total score. Inhibition 

(time) was not significantly associated with idioms (r = .11, p = .88), proverbs (r = -.08, p =.42), 

metaphors (r = .02, p = .88), or figurative language total (r = -.03, p = .77). Inhibition (errors) 

was not significantly associated with idioms (r = -.07, p = .50), proverbs (r = -.04, p = .73), 

metaphors (r = -.08, p = .41), or figurative language total (r = -.09, p = .37). Working memory 

was not significantly associated with idioms (r = -.03, p = .76), proverbs (r = .04, p = .69), 

metaphors (r = .00, p = .99), or figurative language total (r = .01, p = .89). Cognitive flexibility 

(total) was not significantly associated with idioms (r = -.02, p = .88), proverbs (r = .14, p = .18), 

metaphors (r = .03, p = .74), or figurative language total (r = .11, p = .26). Cognitive flexibility 

(perseverative) was not significantly associated with idioms (r = .04, p = .73), proverbs (r = -.11, 

p = .29), metaphors (r = -.04, p = .68), or figurative language total (r = -.09, p = .35). 

Hypothesis Four. Hypothesis (4) was that male participants and female participants 

would vary in their figurative language interpretation abilities. To examine any potential sex 

differences, male participants’ and female participants’ scores on the figurative language 

subscales were examined using a series of one-way between-groups ANOVAs. No statistically 

significant differences were found between male participants’ and female participants’ scores on 

the Idioms Subscale (F(1, 98) = 0.00, p = .99), the Proverbs Subscale (F(1, 98) = 1.80, p = .18), 

the Metaphors Subscale (F(1, 98) = 2.22, p = .14), or the Figurative Language Total Score (F(1, 

98) = 0.19, p = .66). On the Idioms Subscale the mean score obtained by male participants (M = 

21.16) and female participants (M = 21.18) was nearly identical. On the Proverbs Subscale 

female participants’ mean score (M = 18.90) was slightly lower than that of male participants (M 

= 20.94), while on the Metaphor Subscale male participants’ mean score (M = 13.41) was 
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slightly lower than that of female participants (M = 15.25). When these scores were combined 

into a total figurative language interpretation score, the mean scores were nearly identical 

between male participants (M = 55.50) and female participants (M = 54.32). 

Discussion 

Purpose of the Present Study 

The purpose of this research was to explore the relationship between figurative language 

interpretation and other cognitive abilities. Previous research has demonstrated that various 

forms of figurative language interpretation are uniquely affected by different lesions, clinical 

syndromes, and cognitive abilities (e.g., Kempler et al., 1988; Papagno et al., 2003; Papagno et 

al., 2006; Titone et al., 2002; Van Lancker & Kempler, 1987; Cutting & Murphy, 1990; 

Iakimova et al., 2006; Drury et al., 1998; Kircher et al., 2007; Happe, 1993; Gold & Faust, 2010; 

Giora et al., 2012; Leyhe et al., 2011; Cardoso et al., 2014; Murphy et al., 2013; McDonald et al., 

2007). Despite evidence suggesting that figurative language interpretation is an important 

consideration in clinical practice, figurative language assessments are 1) largely unavailable for 

use with adult populations in psychological treatment or assessment settings, and 2) what is 

currently available is not popularly incorporated into clinical practice (Arcara & Bambini, 2016).  

Three types of figurative language were utilized for the present research—idioms, 

proverbs, and metaphors—as each of these have demonstrated a significant relationship with 

abstract reasoning abilities in previous studies (Kempler et al., 1988; Papagno et al., 2003; 

Rassiga et al., 2009; Papagno et al., 2006; Papagno & Caporali, 2007; Van Lancker & Kempler, 

1987; Kempler et al., 1999; Papagno & Vallar, 2001; Titone et al., 2002; Papagno et al., 1995; 

Amanzio et al., 2008; Monetta & Pell, 2007; Winner & Gardner, 1977; Brownell et al., 1990; 

Happe, 1993; Gold & Faust, 2010; Giora et al., 2012; Jones & Stone, 1989; Lee & Kamhi, 1990; 
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Nippold & Fey, 1983; Iakimova et al., 2006; Cutting & Murphy, 1990; Iakimova et al., 2006; 

Drury et al., 1998; Kircher et al., 2007). Despite the evidence demonstrating a link between 

idioms, proverbs, metaphors and abstract reasoning abilities, no known studies had examined 

whether proverbs, idioms, and metaphors are equally good measures of abstract reasoning, or 

whether one or two types of figurative language interpretation are superior measures of abstract 

reasoning. Additionally, there is mixed and inconsistent evidence regarding the relationship 

between different types of figurative language and other cognitive abilities, such as general 

intelligence, inhibition, cognitive flexibility, and working memory (Brune & Bodenstein, 2005; 

Spoheim et al., 2003; Papagno & Caporali, 2007; Schettino et al., 2010; Amanzio et al., 2008; 

Monetta & Pell, 2007; Iskandar, 2014). 

The present research aimed to fill these gaps in the literature through two related studies.  

The first study was designed to create a psychometrically-sound Figurative Language 

Interpretation Task, which included a range of idioms, proverbs, and metaphors. Subsequently, 

study two assessed how interpretation of idioms, proverbs, and metaphors relate to abstract 

reasoning, and compared the strength of the relationship between these three types of figurative 

language interpretation and abstract reasoning. Additionally, study two explored the relationship 

between different types of figurative language interpretation and other cognitive abilities using 

existing neuropsychological tests that assess general intelligence, inhibition, cognitive flexibility, 

and working memory. 

Study One 

Study one assessed cognitively-healthy young adults on 60 different figurative language 

interpretation items. Participants’ responses to each item were scored based on both accuracy and 

level of abstraction by two independent raters. The Figurative Language Interpretation Task pilot 
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stimuli included five subscale scores—one for familiar idioms, one for unfamiliar idioms, one 

for proverbs, and one for metaphors, as well as a total score. The specific aims of study one were 

1) to ensure interrater reliability among co-raters on the Figurative Language Interpretation Task 

scoring system, 2) to reduce the number of items of the Figurative Language Interpretation Task, 

and 3) to obtain acceptable alpha levels for each subscale.  

These aims were accomplished through study one. Specifically, the two independent 

raters who scored each item on the Figurative Language Interpretation Task were found to 

demonstrate good interrater reliability for the scoring system (ICC = .82, p < .001). This scoring 

criteria was subsequently modified and expanded to include additional example responses for 4-

point, 3-point, and 2-point responses to further delineate what type of responses represented each 

point value. Additionally, an item discrimination analysis was utilized to remove items that did 

not demonstrate strong association with that item’s respective subscale (r ranged from .27 to 

.66), and an item difficulty index was calculated to ensure the Figurative Language Interpretation 

Task represented a range of difficulty (M ranging from 1.59 to 3.82). Acceptable alpha levels 

were obtained for each of the subscales (ranging from .67 to .73) as well as for the Figurative 

Language Interpretation Task overall (α = .83) after using a series of deletions to items that 

lowered the internal consistency of each scale. The resulting Figurative Language Interpretation 

Task consisted of 22 items and four subscales—the Idioms Subscale, the Proverbs Subscale, the 

Metaphors Subscale, and the Figurative Language Interpretation Task total score. The Figurative 

Language Interpretation Task was used as the primary instrument of interest in study two. 

Study Two 

Study two utilized the Figurative Language Interpretation Task from study one, further 

examined its structure and described its psychometric properties, and tested four experimental 
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hypotheses regarding the relationship between figurative language interpretation and cognitive 

abilities. Specifically, study two assessed how interpretation of idioms, proverbs, and metaphors 

relate to abstract reasoning, and examined the strength of the relationship between these three 

types of figurative language interpretation and abstract reasoning. Additionally, study two 

explored the relationship between different types of figurative language interpretation and 

general intelligence, inhibition, cognitive flexibility, as well as working memory.  

The aims of study two were 1) to examine the final factor structure of the measure, and 2) 

to assess the alpha levels for any identified scales. In addressing the first aim, an exploratory 

factor analysis utilizing a minimum average partial test was conducted and did not reveal any 

discernible factor structure. As a result, no clear scales were identifiable. Although several 

proverbs appeared to emerge as the most useful factor, there was no clear pattern among the 

other factor loadings. However, Cronbach’s alpha was calculated for the three figurative 

language subscales—the Idioms Subscale (α = .54), the Proverbs subscale (α = .65), and the 

Metaphors Subscale (α = .60)—and the Figurative Language Total Score (α = .76). The idioms, 

proverbs, and metaphors subscales did not meet the minimum internal consistency threshold of 

.70 recommended for exploratory measures (Hair et al., 2014; Nunnally, 1978). However, the 

items included in these measures were intentionally selected to represent a range of difficulty, 

which may have lowered the alpha levels of these scales as an assumption of Cronbach's alpha is 

that all items are equally representative measures of a construct. 

Overall, the psychometric properties of the Figurative Language Interpretation Task 

revealed that the measure represented a range of difficulty, each item correlated significantly 

with its respective subscale and with the Figurative Language Interpretation Task total score, and 

the Figurative Language Interpretation Task total score demonstrated acceptable internal 



 

 
84 

consistency (α = .76; Hair et al., 2014; Nunnally, 1978). Furthermore, inter-rater reliability of the 

modified and expanded scoring system for the Figurative Language Interpretation Task was 

excellent (ICC = .92, p < .001), and scores on each item from study one and study two 

demonstrated a significant positive association with one another when compared using a 

Spearman Rho rank order correlation (ρ = .89, p < .001). Together, this evidence suggests that 

the Figurative Language Interpretation Task is a viable and psychometrically-sound method of 

assessing figurative language interpretation abilities.  

Prior to engaging in our hypothesis testing, a series of univariate comparisons were 

conducted. Results of these analyses revealed that age demonstrated a significant positive 

association with idiom interpretation, proverb interpretation, figurative language interpretation 

(total score), vocabulary, abstract reasoning, IQ, and verbal abstract reasoning, but not with 

metaphor interpretation. By contrast, age was not associated with working memory, inhibition 

(errors), cognitive flexibility (total), or cognitive flexibility (errors). These findings align with 

previous findings which suggest that crystallized intelligence maintains or increases across the 

lifespan, whereas fluid intellectual abilities peak in young adulthood and gradually decline across 

the lifespan (Wang & Kaufman, 1993; Cunningham et al., 1975). Additionally, education was 

positively associated with idiom interpretation, proverb interpretation, figurative language 

interpretation (total score), vocabulary, abstract reasoning, IQ, and verbal abstract reasoning. 

These findings also align with our understanding of the relationship between education and 

intelligence. Specifically, previous literature has found significant positive associations between 

higher educational attainment and IQ, and more specifically, between higher educational 

attainment and verbal expression/comprehension (Wechsler 1958; Kaufman & Lichtenberger, 

2006; Manly et al., 2000). Among personality traits, extraversion was positively associated with 
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proverb interpretation and figurative language (total score). No other significant associations 

were found between any of the figurative language subscales or any of the Big Five personality 

traits. One explanation for this finding between two of the figurative language scales and 

extraversion may be that the more socially engaged, or extraverted, an individual is, the more 

they are exposed to and have experience engaging with various types of figurative language.  

Hypothesis Testing 

Hypothesis One. Hypothesis one posited that the Figurative Language Interpretation 

Task scales would collectively demonstrate a positive association with other measures of abstract 

reasoning as existing evidence suggests that figurative language interpretation is linked to 

abstract reasoning (e.g., Elmore & Gorham, 1957; Delis et al., 2001b; Iskandar, 2014). A series 

of Pearson’s r correlations found that idioms, proverbs, metaphors, and figurative language 

interpretation (total score) were all positively correlated with a measure of abstract reasoning. 

Additionally, proverbs, metaphors, and figurative language interpretation (total score) were all 

positively correlated with a measure of verbal abstract reasoning; however, idioms were not. 

Furthermore, results of a canonical correlation indicated that there was a significant positive 

association between the three figurative language types (idioms, proverbs, and metaphors) and 

two measures of abstract reasoning. Interestingly, proverbs demonstrated the strongest 

association with abstract reasoning, followed by metaphors, with idioms having the weakest 

association. Together, this evidence suggests that figurative language interpretation is strongly 

linked to abstract reasoning abilities. However, the strength of the relationship between 

figurative language and abstract reasoning appears to vary based on the type of figurative 

language used, with proverbs demonstrating the strongest association with abstract reasoning 

abilities.  
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Overall, the results of these Pearson’s r correlations and the canonical correlation provide 

evidence for the utility of figurative language interpretation as a valid measure of abstract 

reasoning abilities. More specifically, these results also indicate that proverb interpretation is the 

strongest measure of abstract reasoning abilities as compared to idiom and metaphor 

interpretation. In current clinical practice, the most widely available assessment of figurative 

language interpretation is the D-KEFS Proverb Test (Delis et al., 2001a), and the results of this 

study support the use of this instrument as a measure of abstract reasoning.  

Through a variety of analyses proverbs appeared to be the best measure of abstract 

reasoning abilities when compared to other types of figurative language interpretation, and there 

are several possible explanations for this finding. For example, existing evidence suggests that 

impaired metaphor and idiom interpretation is associated with deficits in abstract reasoning 

(Kempler et al., 1988; Papagno et al., 2003; Rassiga et al., 2009; Papagno et al., 2006; Papagno 

& Caporali, 2007; Van Lancker & Kempler, 1987; Kempler et al., 1999; Papagno & Vallar, 

2001; Titone et al., 2002; Papagno et al., 1995; Amanzio et al., 2008; Monetta & Pell, 2007; 

Winner & Gardner, 1977; Brownell et al., 1990; Happe, 1993; Gold & Faust, 2010; Giora et al., 

2012; Jones & Stone, 1989; Lee & Kamhi, 1990; Nippold & Fey, 1983; Iakimova et al., 2006; 

Cutting & Murphy, 1990; Iakimova et al., 2006; Drury et al., 1998; Kircher et al., 2007), 

however, the results of this canonical correlation, which utilized data collected within a 

cognitively and psychiatrically healthy population, did not find strong relationships between 

idiom interpretation or metaphor interpretation and abstract reasoning abilities. One possible 

explanation for this finding is that the impairments found in previous studies were products of 

the individuals in those studies having known cognitive and (or) psychiatric impairments that 

may impact multiple abilities or result in more pervasive cognitive difficulties. For example, a 
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psychiatric disorder such as schizophrenia may result in deficits in abstract reasoning and deficits 

in idiom or metaphor interpretation, however, this would not necessarily imply that the deficits in 

idiom or metaphor interpretation were found as a direct result of abstract reasoning impairments. 

Instead, it is possible that abstract reasoning and idiom or metaphor interpretation were 

separately impacted by schizophrenia’s neurobiological processes and the relationship between 

these variables was impacted by the participants’ broader set of cognitive deficits. It may also be 

the case that figurative language interpretation functions differently in cognitively and 

psychologically healthy individuals than in clinical populations. The results of this study, which 

utilized a cognitively and psychologically healthy population, may provide supportive evidence 

for either of these conclusions. Alternatively, the variations in the relationship between idiom, 

metaphor, and proverb interpretation may provide supportive evidence for the conclusion that 

idioms, proverbs, and metaphors involve different types or levels of cognitive processing, which 

has been posited in previous studies (Searle, 1979; Papagno, 2010; Honeck & Hoffman, 1980; 

Mordkoff & Yantis, 1991; Ortony, 1978; Blasko & Connine, 1993; Giora et al., 2012). 

A related finding was that idioms were not associated with the measure of verbal abstract 

reasoning and demonstrated the smallest contribution in the canonical correlation. Idioms are 

defined as expressions that convey general information using socially or culturally known 

definitions (Papagno, 2010; Jackendoff, 1995), and accordingly are sometimes thought to be 

stored in semantic memory together with word meanings and concepts (Jackendoff, 1995). 

Additionally, studies have shown that the figurative meaning of highly familiar or overlearned 

phrases is processed before the literal meaning (e.g., “She is a warm person” was more quickly 

understood as a personality trait than an actual temperature; Blasko & Connine, 1993; Giora et 

al., 2012), and that these phrases no longer require a mental search (i.e., higher order cognitive 
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abilities) to find the nonliteral definition (Iskandar, 2014). The results from this study provide 

support for this idea, as idioms did not correlate with verbal abstract reasoning, demonstrated the 

weakest overall relationship with abstract reasoning, but were significantly associated with 

general vocabulary knowledge, which supports the idea that idioms are stored in semantic 

memory.  

Hypothesis Two. Hypothesis two stated that performances on the idiom, proverb, and 

metaphor subscales would significantly predict abstract reasoning abilities. To address this 

hypothesis two forced entry linear regressions were conducted. The Idiom Subscale, the Proverb 

Subscale, and the Metaphor Subscale were entered into the regressions, along with age, total 

years of education, and level of acculturation, as each of these variables demonstrated a 

significant association with measures of abstract reasoning in the univariate comparisons. In both 

regressions, the only predictor variable to reach significance was the Proverbs Subscale, 

indicating that proverb interpretation appears to be the strongest predictor of abstract reasoning 

abilities. The results of these regressions, along with the results of the aforementioned Pearson’s 

r correlations and canonical correlation, further support the idea that proverb interpretation is the 

best predictor of abstract reasoning abilities. These results, again, provide support for the use of 

the D-KEFS Proverb Test (Delis et al., 2001a) in clinical practice as a measure of abstract 

reasoning abilities. 

Similar to the findings for hypothesis one, idiom interpretation and metaphor 

interpretation did not demonstrate a strong relationship with abstract reasoning abilities, which 

was not expected based on previous research (Kempler et al., 1988; Papagno et al., 2003; 

Rassiga et al., 2009; Papagno et al., 2006; Papagno & Caporali, 2007; Van Lancker & Kempler, 

1987; Kempler et al., 1999; Papagno & Vallar, 2001; Titone et al., 2002; Papagno et al., 1995; 
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Amanzio et al., 2008; Monetta & Pell, 2007; Winner & Gardner, 1977; Brownell et al., 1990; 

Happe, 1993; Gold & Faust, 2010; Giora et al., 2012; Jones & Stone, 1989; Lee & Kamhi, 1990; 

Nippold & Fey, 1983; Iakimova et al., 2006; Cutting & Murphy, 1990; Iakimova et al., 2006; 

Drury et al., 1998; Kircher et al., 2007). As stated for hypothesis one, there may be several 

explanations for the lack of findings between idiom interpretation, metaphor interpretation, and 

abstract reasoning abilities. Specifically, impairments found in previous studies may have been 

products of the individuals in those studies having known cognitive and (or) psychiatric 

impairments, figurative language interpretation may function differently in cognitively and 

psychologically healthy individuals than in clinical populations, and (or) different types of 

figurative language may involve different types or levels of cognitive processing. Additionally, 

idioms may be more reflective of vocabulary knowledge than of abstract reasoning abilities, 

which may also partially explain why proverbs appeared to be the best measure of abstract 

reasoning abilities in the present study. The results from these regressions may provide 

supportive evidence for any of these conclusions. 

It is also worth noting that the only other predictor variable that approached significance 

in the regression analyses was acculturation. Acculturation was included in the current research 

as proverbs and idioms are, by definition, culturally bound phrases (Leyhe et al., 2011; Gibbs & 

Beitel, 1995; Papagno, 2010; Jackendoff, 1995) that rely on cultural exposure, knowledge of 

social norms, and common social experience. Additionally, environmental exposure to these 

phrases likely plays a key role in gaining knowledge and understanding of these types of phrases.  

Accordingly, the results from the present study found that acculturation was positively correlated 

with proverb interpretation, the metaphor interpretation, and figurative language interpretation 

(total score). Furthermore, acculturation was positively correlated with abstract reasoning and 
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verbal abstract reasoning, and emerged as marginally significant in our regression analysis 

predicting verbal abstract reasoning performance. Together these results indicate that 

acculturation is likely an important covariate that influences abstract reasoning abilities. One 

explanation could be that this is due to language exposure in general (i.e., the more one is around 

the language, the better one understands that language’s figurative phrases); however, a series of 

one-way between-groups ANOVAs did not find any statistically significant differences between 

native English speakers’ and nonnative English speakers’ interpretation of idioms, proverbs, 

metaphors, or figurative language (total score). However, it is also important to consider the fact 

that globally there appears to be an emphasis on the English language and an emphasis on 

American culture in general. Due to this, individuals who scored lower on the measure of 

acculturation may have also had a higher level of exposure to typical American culture than 

would be reflected in their acculturation score alone. The specific impacts of this are unknown 

and were beyond the scope of the present study but are nonetheless important to consider as it 

may have also impacted the present findings related to acculturation. 

Taken together, however, our findings suggests that level of acculturation influences 

figurative language interpretation and abstract reasoning abilities, but that this influence cannot 

be accounted for by knowledge of and exposure to the English language in general. Instead, it 

appears that knowledge of and experience with the culture (e.g., social norms, common social 

experiences, etc.) may play an important role in understanding figurative language.  

Hypothesis Three. Hypothesis three stated that figurative language interpretation would 

demonstrate a positive association with a) intelligence scores, b) inhibition scores, c) working 

memory scores, and d) cognitive flexibility scores. This was believed to be the case as each of 

these cognitive abilities has been associated with at least one type of figurative language 
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interpretation in previous studies (Brune & Bodenstein, 2005; Spoheim et al., 2003; Papagno & 

Caporali, 2007; Schettino et al., 2010; Amanzio et al., 2008; Monetta & Pell, 2007; Iskandar, 

2014). However, the findings have largely been inconsistent across these previous studies. 

In the current study, idioms, proverbs, metaphors, and figurative language interpretation 

(total score) were all significantly positively associated with general intelligence. However, no 

associations were found between any of the figurative language interpretation scores and 

inhibition, working memory, or cognitive flexibility. Regarding inhibition abilities, previous 

cognitive processing theories (Searle, 1979; Papagno, 2010) have posited that figurative 

language is an effortful two-step process that likely includes an inhibitory process in order to 

reach the correct, abstract meaning of figurative phrases. However, at present, the most widely 

supported theories suggest that understanding of figurative language occurs through parallel and 

direct mental search channels that are not contingent on inhibitory processes (Honeck & 

Hoffman, 1980; Mordkoff & Yantis, 1991; Ortony, 1978; Johnson 1996; Glucksberg et al., 

1982). The lack of relationship between figurative language interpretation and inhibition abilities 

found in our results may provide further support for the parallel and direct cognitive processing 

theory. Previous studies (Brune & Bodenstein, 2005; Spoheim et al., 2003; Papagno & Caporali, 

2007; Schettino et al., 2010; Amanzio et al., 2008; Monetta & Pell, 2007; Iskandar, 2014) have 

indicated that working memory is associated with idiom and metaphor interpretation, whereas 

cognitive flexibility is associated with proverb and idiom interpretation. However, it is also 

important to note that the findings in previous studies have been inconsistent and were not able 

to be replicated in the present study. As mentioned with hypothesis one and two, the impairments 

found in previous studies may have been products of the individuals in those studies having 

known cognitive and (or) psychiatric impairments that globally impact cognition. Additionally, 
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the previous findings may have resulted from variations in methodology and analyses used 

across these studies (e.g., through the use of different figurative language or cognitive measures).  

In summary, this study resulted in a lack of significant findings among figurative 

language interpretation and inhibition, working memory, and cognitive flexibility, while 

identifying a strong relationship between figurative language interpretation and abstract 

reasoning abilities. Together this data supports the conclusion that figurative language 

interpretation is a valid measure of abstract reasoning that does not appear to be impacted or 

influenced by a heterogeneous mix of cognitive abilities (i.e., inhibition, working memory, or 

cognitive flexibility) within a healthy adult population.  

Hypothesis Four. Hypothesis four predicted that male participants and female participants 

would vary in their figurative language interpretation abilities, with female participants scoring 

higher on average, as previous research has indicated that the ratio of language impairment 

between females and males is 2:5 (Ellis Weismer et al., 2021). A series of one-way between-

groups ANOVAs did not reveal any statistically significant differences between male 

participants’ and female participants’ scores on idioms, proverbs, metaphors, or figurative 

language (total score). On idiom interpretation the mean score obtained by male and female 

participants was nearly identical, on proverb interpretation female participants’ mean score was 

slightly lower than that of male participants, and on metaphor interpretation male participants’ 

mean score was slightly lower than that of female participants. When these scores were 

combined into a total figurative language interpretation score, the mean scores were nearly 

identical between male participants and female participants. The lack of differences found in our 

data are likely a result of the inclusion and exclusion criteria used for this study. Although there 

is a two female to five male ratio of language impairment, our participants only included 
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individuals who were known to be cognitively and psychiatrically healthy. This effectively 

eliminated any individual with known language impairment, and in general, we do not expect 

cognitively healthy adult male participants and female participants to demonstrate differences in 

cognitive abilities (Hyde & Linn, 1988; Hyde et al., 1990; Hyde, 2005; Spelke, 2005). Instead, 

the findings from this study support the conclusion that cognitively and psychiatrically healthy 

individuals do not demonstrate sex differences on tests of figurative language interpretation. 

Limitations and Future Directions 

There are several limitations to the present studies. Regarding the participant population, 

both studies utilized a cognitively and psychiatrically healthy population, and as a result, our data 

may not have been sensitive to some of the impairments in cognition and figurative language 

interpretation which had been found in previous studies. In addition, our population primarily 

consisted of students at a university in the midwestern region of the country, which may limit the 

generalizability of the results. Relatedly, the findings from these studies suggest that 

acculturation is an important covariate to consider when assessing figurative language 

interpretation, however, understanding the specific impact of acculturation was beyond the scope 

of the present study. As such, the degree to which level of acculturation influenced our findings 

is unknown and should be considered a potential limitation of the present findings.   

Another potential limitation to the present study is that corrections were not made for 

potential familywise errors. However, in exploratory research, such as the present study, it is 

recommended that familywise error is conceptualized in terms of the number of analyses used 

for each hypothesis (Rubin, 2017). In the present study, the number of analyses employed per 

hypothesis was low and the associated p-values of significant findings were largely above the 

0.01 threshold of significance.    
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Additionally, the Figurative Language Interpretation Task was designed to only assess 

expressive abilities (not receptive abilities), which may be more heavily influenced by verbal 

expression abilities and general knowledge of vocabulary (ASHA, n.d.d.; ASHA, n.d.e.). For 

example, when presented with the phrase “Too many cooks spoil the broth,” a participant may 

understand the phrase, and even know a correct social response, but they may be limited in their 

ability to articulate what that phrase means in their own words. In this way, our focus on 

expressive language abilities may have limited the scope with which we were able to define and 

examine figurative language interpretation. Furthermore, when selecting the items for the 

Figurative Language Interpretation Task, level of abstractness and level of exposure to the 

phrases were considered; however, it is possible that a different set of metaphors, proverbs, and 

idioms may have elicited slightly different results (for other examples, see: Benjafield et al., 

1993; Billow, 1975; Katz et al., 1988; Campbell & Raney, 2016; Titone & Connine, 1994; 

Libben & Titone, 2008; Tanner & Bulkes, 2017). Previous research has indicated that figurative 

language comes in high varied forms (Nunberg et al., 1994; Cacciari & Glucksberg, 1995; Gibbs 

& Colston, 2006; Papagno & Genoni, 2004), and various factors influence the manner in which 

figurative language is cognitively processed, with characteristics such as context, degree of 

complexity, and degree of familiarity influencing which type of processing occurs (Blasko & 

Connine, 1993; Giora et al., 2012; Ortony, 1978). Some phrases automatically elicit figurative 

definitions, some phrases automatically elicit literal definitions, and some phrases equally elicit 

figurative and literal definitions (Blasko & Connine, 1993; Giora et al., 2012; Ortony, 1978; 

Searle, 1979; Papagno, 2010; Honeck & Hoffman, 1980). Additionally, some phrases may have 

been more concrete and may not have required a high level of abstraction, for example, the 

metaphor “genes are blueprints,” may have elicited more concrete answers than a metaphor 
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such as “the mind is a sponge.” As a result, the items chosen could have influenced the degree to 

which participants felt the need to provide abstract responses. 

Given these limitations, there are several future directions to expand on the current findings. 

Specifically, future studies could attempt to replicate these findings using the newly-created 

Figurative Language Interpretation Task in a wider variety of samples, both demographically 

(e.g., non-student samples, various geographic regions) and among different clinical populations. 

Specifically, the Figurative Language Interpretation Task could be utilized to examine any 

clinical correlates with neurocognitive or psychiatric conditions as these types of samples may be 

more sensitive to differences in cognition that were not found in the current sample (as was the 

case in previous studies; e.g., Kempler et al., 1988; Papagno et al., 2003; Papagno et al., 2006; 

Titone et al., 2002; Van Lancker & Kempler, 1987; Cutting & Murphy, 1990; Iakimova et al., 

2006; Drury et al., 1998; Kircher et al., 2007; Happe, 1993; Gold & Faust, 2010; Giora et al., 

2012; Leyhe et al., 2011; Cardoso et al., 2014; Murphy et al., 2013; McDonald et al., 2007). 

Relatedly, in this study, figurative language interpretation appears to be related to acculturation. 

As such, future studies could further examine the relationship between figurative language 

interpretation and acculturation, and more specifically, could examine its utility in a sample of 

less acculturated individuals. 

Furthermore, modified versions of the Figurative Language Interpretation Task could be 

created to expand and test a different set of metaphors, proverbs, and idioms to determine 

whether our results replicate with a different set of phrases. Specifically, versions of the 

Figurative Language Interpretation Task could be created to assess not only expressive language 

abilities, but also receptive language abilities and socially appropriate responses. To assess 

receptive language abilities, a multiple-choice format of the items used in the Figurative 
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Language Interpretation Task could be utilized to identify whether participants can accurately 

identify correct responses, regardless of their ability to verbally express their own definitions of 

the phrases. This is commonly utilized in other measures of figurative language interpretation 

(Delis et al., 2001a; Iskandar & Baird, 2014). Relatedly, another version of the study could be 

designed in which participants are asked to give an appropriate social response to each phrase 

which  could be structured to include vignettes that provide the participant with a brief 

description of a social interaction or conversation with includes the use of a figurative language 

statement. The participant would then be prompted to provide a response indicating how they 

might respond to this social interaction or proceed in the conversation. The information gathered 

from this type of task may aid researchers and clinicians in gathering information about one’s 

ability to socially use and engage with figurative phrases regardless of one’s ability to explain or 

define the phrase. As other versions of the Figurative Language Interpretation Task are 

developed and tested, it would also be interesting to examine the ecological validity of this 

measure. Specifically, it could be useful to examine how scores on the Figurative Language 

Interpretation Task relate to self-report measures of behavioral and psychosocial functioning in 

daily life. Given that figurative language interpretation is a common skill required in 

communicative exchanges, it may be the case that assessment of figurative language is a more 

ecologically valid method of assessing deficits in daily functioning when compared to traditional 

neurocognitive testing.  
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Conclusions 

In conclusion, this was a two-part study that intended to explore the relationship between 

figurative language interpretation, abstract reasoning, and other cognitive abilities. To do this, 

three types of figurative language were examined—idioms, proverbs, and metaphors—as each of 

these have demonstrated a significant relationship with abstract reasoning abilities in previous 

studies (e.g., Papagno et al., 2006; Papagno & Caporali, 2007; Van Lancker & Kempler, 1987; 

Kempler et al., 1999; Papagno & Vallar, 2001; Titone et al., 2002; Amanzio et al., 2008; 

Monetta & Pell, 2007; Happe, 1993; Gold & Faust, 2010; Giora et al., 2012; Iakimova et al., 

2006; Cutting & Murphy, 1990; Drury et al., 1998; Kircher et al., 2007). Additionally, there is 

evidence to suggest that figurative language interpretation, as represented by idioms, proverbs, 

and metaphors, is related to general intelligence, inhibition, cognitive flexibility, and working 

memory (Brune & Bodenstein, 2005; Spoheim et al., 2003; Papagno & Caporali, 2007; Schettino 

et al., 2010; Amanzio et al., 2008; Monetta & Pell, 2007; Iskandar, 2014). 

Study one assessed cognitively-healthy young adults on 60 different figurative language 

interpretation items, which included a range of idioms, proverbs, and metaphors. This study used 

these items to create a novel 22-item Figurative Language Interpretation Task, with good 

interrater reliability for its scoring system and acceptable alpha levels for all four subscales of the 

measure. Study two utilized the Figurative Language Interpretation Task from study one and 

further examined its structure and described its psychometric properties. Overall, the 

psychometric properties of the Figurative Language Interpretation Task represented a range of 

difficulty; each item correlated significantly with its respective subscale and with the Figurative 

Language Interpretation Task total score, and the Figurative Language Interpretation Task 

demonstrated acceptable internal consistency (Hair et al., 2014; Nunnally, 1978). Furthermore, 
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inter-rater reliability of the modified and expanded scoring system for the Figurative Language 

Interpretation Task was excellent and scores on each item from study one and study two 

demonstrated a significant positive association with one another when compared using a 

Spearman Rho rank order correlation.  

Additionally, study two tested four experimental hypotheses to assess the relationship 

between figurative language interpretation, as measured by the Figurative Language 

Interpretation Task, abstract reasoning, and other cognitive abilities. Results from Pearson’s r 

correlations, a canonical correlation, and a series of regressions indicated that figurative language 

interpretation is strongly linked to abstract reasoning abilities. However, the strength of the 

relationship between figurative language and abstract reasoning appears to vary based on the 

type of figurative language used. More specifically, proverbs appeared to demonstrate the 

strongest correlation with abstract reasoning abilities, emerged as the strongest predictor of 

abstract reasoning abilities, and was the only predictor variable to reach statistical significance in 

both regressions. Together, this suggests that figurative language interpretation, and specifically 

proverb interpretation, is a valid method for assessing abstract reasoning abilities in a cognitively 

and psychologically healthy population. Additionally, this data supports the use of the newly 

created Figurative Language Interpretation Task as a valid measure in the assessment of abstract 

reasoning abilities. 

Furthermore, the only other cognitive ability that demonstrated any relationship with 

figurative language interpretation was general intelligence, which demonstrated a strong positive 

association with the Figurative Language Interpretation Task. This study had a lack of significant 

findings among language interpretation and inhibition, working memory, and cognitive 

flexibility. These results, in combination with the significant findings among figurative language 
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interpretation and abstract reasoning may support the conclusion that figurative language 

interpretation, and specifically proverb interpretation, is a valid method of assessing abstract 

reasoning that does not appear to be impacted or influenced by a heterogeneous mix of various, 

unrelated cognitive abilities (i.e., inhibition, working memory, or cognitive flexibility). Future 

studies may continue to expand this work into a wider variety of sample populations and through 

the use of modified and expanded versions of the Figurative Language Interpretation Task. 
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APPENDIX A: FIGURATIVE LANGUAGE INTERPRETATION TASK PILOT ITEMS 

WITH DEFINITIONS 

 

The items chosen for this measure were selected from previous studies and publications 

on figurative language (Benjafield et al., 1993; Billow, 1975; Katz et al., 1988; Campbell & 

Raney, 2016; Titone & Connine, 1994; Libben & Titone, 2008; Tanner & Bulkes, 2017; Aussie 

Slang Dictionary, 2022). The example sentences (when required) and definitions used were 

based on previous publications and available dictionaries (Speake, 2015; Iskandar & Baird, 

2013; Iskandar, 2014; Ayto & Oxford University Press, 2020; Kelly, 2007; Aussie Slang 

Dictionary, 2022). 

 

Familiar (American English) Idioms 

 

1. I thought she really liked me, but the next day she gave me the cold shoulder.   

a. To unintentionally ignore someone or treat someone in an unfriendly way. 

 

2. I was going to try bungee jumping, but I got cold feet.   

a. To feel too frightened to do something that you had planned to do. 

 

3. Emails that criticize others can land you in hot water, so be careful what you write. 

a. in a difficult situation in which you are likely to be punished.   

 

4.  Stop pulling my leg – you didn’t have lunch with JLo!   

a. To tell someone something that is not true as a way of joking with the person.   

 

5. They only met three weeks ago – isn’t it jumping the gun to start talking about marriage?   

a. To act too soon or before the right time. 

 

6. You’re playing with fire if you try to cheat on the test.   

a. To do something that could cause you trouble later.  

 

7. Environmentalists have no political axe to grind – they just want to save the planet.   

a. To have a strong personal opinion about something that you want people to accept 

and that is the reason why you do something. 

 

8. Many consumers are still on the fence, waiting for a less expensive electric vehicle to come 

along.    

a. Not able to decide something. 

 

9. Don’t waste your breath arguing with him.   

a. To say something that will likely be ignored.  

 

10. Someone suggested that we play a party game to break the ice.   

a. To do or say something that makes people who do not know each other feel more 

comfortable.   
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11. If she gets caught lying to me, then she’ll just have to face the music. 

a. Be confronted with the unpleasant consequences of your actions. 

 

12. We said he left “to pursue other interests” to let him save face, but actually we fired him. 

a. Able to avoid humiliation. 

 

13. We sat out on the porch to spend time together, just shooting the breeze. 

a. To spend time talking about things that are not important. 

 

14. I’m feeling a little under the weather; I don’t think I will go out today.  

a. To not feel well.  

 

15. She passed the exam with flying colors. 

a. To complete something very easily. 

 

Unfamiliar (Australian English) Idioms  

 

16. She has some great ideas, but by God can she carry on like a pork chop about nothing. 

a. To behave foolishly, to make a fuss, to complain, or to rant. 

 

17. Hey man, it’s only a scratch, don't get off your bike about it. 

a. It is not the biggest problem in the world. 

 

18. Get off the grass – you weren’t on the news last night. 

a. Untrue or unbelievable information. 

 

19. By the time customer service called me back I was totally jack of it. 

a. To have enough, to be over it. 

 

20. Did you see that guy doing a wheelie at that intersection? Must have a few kangaroos loose 

in the top! 

a. To act, think, or behave in an eccentric, foolish, or nonsensical manner. 

 

21. Keep your shirt on, he wasn’t trying to make you mad. 

a. Hold your temper, stay calm. 

 

22. My wife went off like a frog in a sock when she saw the mess I left in the garage. 

a. To lose one’s temper. 

 

23. I don’t know what he’s talking about, he’s lost the plot. 

a. To be beyond normal reasoning. 

 

24. You've got to pull your socks up; this just isn't good enough! 

a. To improve or do better. 

 

25. You need to pull your head in, if they wanted you to know they'd tell you! 
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a. Worry about yourself, don’t pry into other people’s business/personal lives. 

 

26.  It’s a bit of a mess right now, but it’ll be right as rain come tomorrow. 

a. Everything will be OK. 

 

27. I tried to make him understand, but that guy is as thick as a brick. 

a. To be unintelligent. 

 

28. If you are going to spend this much time on the project, at least go and make a bird of it. 

a. To do something well or properly. 

 

29. I think I’m going to need a new car soon, this one’s on the blink. 

a. About to break-down, will not be useful for much longer. 

 

30. Be careful, he’s lower than a snake’s belly. 

a. Someone that is not of good character. 

 

Proverbs 

 

31. Do as I say, not as I do.   

a. Follow my orders or instructions rather than my example. 

 

32. Love is blind.   

a. Love can be random or illogical. 

 

33. You cannot have your cake and eat it too.   

a. If you consume or spend something, you cannot still possess it. 

 

34. Nothing so certain as death.   

a. No one evades the reach of death. 

 

35. As a man lives, so shall he die, as a tree falls, so shall it lie.   

a. One must not change long-established beliefs in the face of death. 

 

36. Many strokes fell great oaks.   

a. Limited strength, when persistently applied, can accomplish great feats. 

 

37. No pain, no gain.   

a. Nothing is achieved without effort.  

 

38. Two heads are better than one.   

a. The cooperation of another person in solving a problem or making a plan is a good 

idea. 

 

39. A bird in the hand is worth two in the bush.   
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a. It is better to accept or be content with what one has rather than try to get more and 

risk losing everything. 

 

40.  Every bread has its crust. 

a. Even good things are not perfect. 

 

41. The grass is always greener on the other side of the fence. 

a. Other people's lives or situations always seem better than your own. 

 

42. Too many cooks spoil the broth. 

a. Having too many people involved in running an enterprise is damaging to its 

chances of success. 

 

43. Every cloud has a silver lining. 

a. Every difficult or sad situation has a comforting or more hopeful aspect, even though 

this may not be immediately apparent. 

 

44. A watched pot never boils. 

a. Watching and waiting impatiently for something to occur usually seems to postpone 

the event. 

 

45. Don't cry over spilt milk. 

a. It is pointless to express regret or grief when it is too late to remedy the misfortune. 

 

Metaphors 

 

46. The mind is a sponge. 

a. The mind absorbs/soaks up/takes in/sucks in information/knowledge/facts.  

 

47. Faithful love is a tree standing through the stormiest hour. 

a. Faithful love withstands/overcomes/work through/make it through/remains/endures 

difficult situations.  

 

48. The stars are signposts. 

a. Functions as a guide; Provide direction/guidance; Point/lead/show the way; 

Navigate. 

 

49. Snow is winter’s robes. 

a. Snow covers/blankets/coats/dresses the ground/earth. 

 

50. Love is a flower. 

a. Love blooms/grows/blossoms. 

 

51. Genes are blueprints. 

a. Genes dictate/determine/lay out/map out how something/the body/a person will turn 

out.   
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52. Hard work is a ladder. 

a. Hard work helps you improve/lifts up/moves up; Can get you to higher 

levels/places/to the top. 

 

53. Education is a lantern. 

a. Education sheds light/brightens/illuminates/enlightens/shines; Lights up the 

way/path/future/life/mind. 

 

54. A judge is a balance. 

a. A judge considers/weighs/measures/mediates/determines/sees/evaluates all/both/two 

views/sides/the evidence before coming to a decision. 

 

55. Alcohol is a crutch. 

a. Alcohol is something you lean on/depend on/rely on. 

 

56. A butterfly is a winged rainbow. 

a. Colorful.  

 

57. A tree is an umbrella. 

a. An umbrella shields/guards/covers/protects from the rain/sun; Provides 

shade/shelter/protection. 

 

58. The stars are fireflies. 

a. Fireflies light up/blink/flicker/twinkle/sparkle/give off light at night. 

 

59. A pimple is the skin’s volcano. 

a. A pimple erupts/explodes/bursts/ruptures/blasts/emits. 

 

60. An autumn’s storm is the funeral song of a dying year. 

a. An autumn’s storm signals/indicates/marks/represents/reflects/symbolizes the end of 

the year; Shows that the year is coming to an end/over. 
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APPENDIX B: FIGURATIVE LANGUAGE INTERPRETATION TASK SCORING 

GUIDELINES 

 

Free Inquiry Responses 

a. Verbal responses can vary according to the Degree of Accuracy and the Degree of 

Abstraction. These two dimensions of a response are scored independently or each other 

and the two scores are combined to form a single achievement score for each response. 

Consequently, free inquiry responses fall into five general types: 

 

Description 
Accuracy Score 

(max: 2) 

Abstraction 

Score (max: 2) 

Total Score 

(max: 4) 

Accurate & Abstract 2 2 4 

Partial & Abstract 1 2 3 

Accurate & Concrete 2 0 2 

Partial & Concrete 1  0 1 

Incorrect/Concrete 0 0 0 

 

b. Guidelines for rating Degree of Accuracy 

i. Accuracy is rated according to how well the meaning of the response “fits” the 

meaning of the statement, regardless of the level of abstraction of the response.  

ii. Accuracy is rated according to a 3-point scale: 

1. Mostly Accurate – 2 points 

2. Partially Accurate – 1 point 

3. Mostly Inaccurate – 0 points 

iii. Mostly Accurate: if all or most of the key elements of a statement are accurately 

interpreted or implied by the examinee’s response—either abstractly or 

concretely—then 2 points are awarded for accuracy. 

iv. Partially Accurate: if some key elements of a statement are interpreted accurately, 

but other important elements are omitted or incorrectly interpreted, then 1 point is 

awarded for accuracy.  

v. Mostly Inaccurate: if none or few of the key elements are interpreted by the 

examinee’s response, then 0 points are awarded for accuracy. Inaccurate 

responses (a) miss both the concrete or abstract meaning of the key elements in 

the statement or (b) use almost exclusively the same words as the statement.  

c. Guidelines for Rating Degree of Abstraction 

i. Abstraction is rated according to the level of generalization represented by the 

response without regard to its accuracy or inaccuracy. The examiner must 

determine whether the response applies to more situations, people, or concepts 

than are reflected in the literal meaning of the original statement.  

ii. Abstraction is rated according to an either-or, 2-point scale: 

1. Mostly Abstract – 2 points 

2. Mostly Concrete – 0 points 

iii. Mostly Abstract: if the examinee attempts to provide an interpretation that applies 

to more situations, people, or concepts than does the literal meaning of the 

original statement, then 2 points are awarded for abstraction. 
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iv. Mostly Concrete: if the examinee’s interpretation of a statement is concrete or 

literal, then 0 points are awarded for abstraction.  

d. It is important to note that if an examinee’s response scores a 0 for Degree of Accuracy, 

then their total score is also a 0, regardless of their Degree of Abstraction.  
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APPENDIX C: REVISED FIGURATIVE LANGUAGE INTERPRETATION TASK ITEMS 

WITH EXAMPLE RESPONSES FOR EACH POINT VALUE 

 

The items chosen for this measure were selected from previous studies and publications 

on figurative language (Benjafield et al., 1993; Billow, 1975; Katz et al., 1988; Campbell & 

Raney, 2016; Titone & Connine, 1994; Libben & Titone, 2008; Tanner & Bulkes, 2017). The 

example sentences (when required) and definitions used were based on previous publications and 

available dictionaries (Speake, 2015; Iskandar & Baird, 2013; Iskandar, 2014; Ayto & Oxford 

University Press, 2020; Kelly, 2007), and were modified and expanded based on the results from 

Study One. 

 

Idioms  

 

1. Emails that criticize others can land you in hot water, so be careful what you write. 

• 4 Point: In a difficult situation in which you are likely to be punished; in trouble. 

• 3 Point: Bad situation; in danger; dangerous. 
• 2 Point: Gives a literal response about water and water temperature. 

 

2. You’re playing with fire if you try to cheat on the test.   

• 4 Point: To do something that could cause you trouble later; being risky; taking a risk. 

• 3 Point: Messing with something that you’re not supposed to; dangerous. 

• 2 Point: Gives a literal response about fire and/or the dangers of fire. 

 

3. Many consumers are still on the fence, waiting for a less expensive electric vehicle to come 

along.    

• 4 Point: Not able to decide something; debating; considering; deciding. 

• 3 Point: Thinking about it; waiting for more information; half-in; unsure. 

• 2 Point: Gives a literal response about a fence. 

 

4. We sat out on the porch to spend time together, just shooting the breeze. 

• 4 Point: To spend time talking about things that are not important; small talk. 

• 3 Point: Hanging out; chilling; talking; relaxing. 

• 2 Point: Gives a literal interpretation about shooting or the weather conditions. 

 

5. I’m feeling a little under the weather; I don’t think I will go out today.  

• 4 Point: To not feel well; be sick/ill. 

• 3 Point: Not good; bad.  

• 2 Point: Gives a literal interpretation about the weather. 

 

6. She passed the exam with flying colors. 

• 4 Point: To complete something very easily; very well; excellent (or synonym). 

• 3 Point: Perfect score; average/high score. 

• 2 Point: Gives a literal interpretation about colors or flying. 
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Proverbs 

 

7. Do as I say, not as I do.   

• 4 Point: Follow/listen to my orders/commands/directions/instructions rather than my 

example/what I do. 

• 3 Point: Follow orders/commands/directions/rules; don’t follow my actions; they 

don’t follow their own rules; listen to what I say. 

• 2 Point: Repeats the phrase with minimal re-wording. 

 

8. Love is blind.   

• 4 Point: Love can be random or illogical; makes you unable to see problems; ignore 

the flaws/concerns/red flags. 

• 3 Point: You do things you wouldn’t normally do/act differently/do dumb things; you 

don’t see it all/clearly. 

• 2 Point: You don’t care what they look like; love isn’t about looks; love is about 

personality. 

 

9. Nothing so certain as death.   

• 4 Point: No one evades the reach of death; death is certain/will happen/going to 

happen; everyone dies. 

• 3 Point: Nothing is guaranteed/certain in life; anything can happen/is possible; 

whatever is going on is inevitable/guaranteed, just like death. 

• 2 Point: Describes death or dying. 

 

10. Many strokes fell great oaks.   

• 4 Point: Limited strength, when persistently applied, can accomplish great feats; lots 

of effort accomplishes big tasks; great things require effort.  

• 3 Point: Repeatedly doing something will eventually lead to results; keep trying and 

you will succeed; big things require repeated attempts; you can chip away at things to 

get them done; it requires a lot of effort. 

• 2 Point: A tree will fall if you repeatedly chop at it; you can cut down trees. 

 

11.  Every bread has its crust. 

• 4 Point: Even good things are not perfect; everything has flaws/negative aspects. 

• 3 Point: There’s always something you don’t like/something bad; there are 

shortcomings/problems. 

• 2 Point: There are rough/tough outsides; there is an outer layer. 

 

12. The grass is always greener on the other side of the fence. 

• 4 Point: Other people's lives or situations always seem better/more appealing than 

your own; things seem better when you can’t have them/they are out of reach; you 

don’t appreciate what you have. 

• 3 Point: You want what you can’t have; you are never satisfied; other people have 

better/nice things/situations. 
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• 2 Point: Things look better from afar; things/it look better on the other side. 

13. Every cloud has a silver lining. 

• 4 Point: Every difficult or sad situation has a comforting or more hopeful aspect, even 

though this may not be immediately apparent; there is always a bright side; there are 

positive elements to every bad situation. 

• 3 Point: There’s always good; There’s good and bad to everything; try to be 

optimistic. 

• 2 Point: Clouds form different shapes/colors; clouds come with storms and bring 

rainbows. 

 

14. A watched pot never boils. 

• 4 Point: Watching and waiting impatiently for something to occur usually seems to 

postpone the event; waiting for something to happen makes it feel like it’s taking 

longer. 

• 3 Point: Be patient; if you worry, it won’t happen/less likely to happen; anxiety 

makes time seem to drag on; sit back and let things take their course. 

• 2 Point: You have to look away for something to happen. 

 

15. Don't cry over spilt milk. 

• 4 Point: It is pointless to express regret or grief when it is too late to remedy the 

misfortune; don’t sweat the small stuff; don’t get upset over small/little/trivial things. 

• 3 Point: Don’t be dramatic; don’t make it a big deal; don’t get upset; you can’t change 

things that are over. 

• 2 Point: Don’t cry, just clean it up. 

 

Metaphors 

 

16. Faithful love is a tree standing through the stormiest hour. 

a. 4 Point: Faithful love withstands/overcomes/works through/makes it through difficult 

situations; Staying true despite difficult times. 

b. 3 Point: Love is hopeful/positive in bad moments; love gets you through/trumps all; 

someone stands by you when it’s hard; love gets through things/anything. 

c. 2 Point: Has roots; deep roots; provides shelter; stands tall. 

 

17. The stars are signposts. 

• 4 Point: Functions as a guide; Provides direction/guidance; Points/leads/shows the 

way; Navigate/Navigation. 

• 3 Point: Follow the directions; like a map; you can get a sense of direction. 

• 2 Point: You see stars in the sky; they can look like signs in the sky. 

 

18. Love is a flower. 

• 4 Point: Love blooms/grows/blossoms. 

• 3 Point: Requires effort, nourishment, attention.  

• 2 Point: Delicate; beautiful; pretty; any physical description of a flower. 
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19. Genes are blueprints. 

• 4 Point: Genes dictate/determine/lay out/map out how you will be/who you are/what 

you are like. 

• 3 Point: Gives insight into how it’s built/how to build you; make up who you are; 

make what you are born like; indicates certain aspects of you. 

• 2 Point: Repeats the phrase with minimal re-wording; they make you human; basic 

building instructions; make up your body. 

 

20. Education is a lantern. 

• 4 Point: Education sheds light/brightens/illuminates/enlightens; Lights the 

way/path/future. 

• 3 Point: Provides light; the light of our world/future; helps you see the way/see things 

differently. 

• 2 Point: Education helps you learn; you learn a lot from education; helps you see in 

the dark. 

 

21. A judge is a balance. 

• 4 Point: A judge considers/weighs/determines/evaluates all/both/two 

views/sides/evidence. 

• 3 Point: Weighs actions; weighs/attempts to balance good and bad/good and evil. 

• 2 Point: A judge is unbiased; provides justice; passes judgements; is a mediator; 

describes only a balance. 

 

22. Alcohol is a crutch. 

• 4 Point: Alcohol is something you lean on/depend on/rely on; Enables people; Short-

term/temporary relief/benefits/solution. 

• 3 Point: Used to get you through hard times; used to cope; helps you ignore things 

you should face; doesn’t actually help the issue; used to medicate problems. 

• 2 Point: Is bad/not useful/harmful. 

 

 


