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Abstract 

The Mixed Trial Implicit Relational Assessment Procedure (MT-IRAP) is a new tool that 

has shown promise for assessing and measuring the implicit attitudes of individuals in applied 

research.  However, little research has been done with this new assessment tool, particularly in 

regard to its predictive validity.  The current study aimed to investigate the relationship between 

explicit, implicit, and overt measures of prosocial attitudes, using the MT-IRAP.  The MT-IRAP 

was tested with 56 undergraduate students using prosocial words.  The prosocial words were 

derived from inventories commonly used to assess individuals’ attitudes toward helping others, 

charitable organizations and volunteerism.  In addition, the relative antonyms of these words 

were used as an antisocial word set for the MT-IRAP test.  Results revealed relationships 

between MT-IRAP effects and self-reported volunteer histories and community/citizenship 

values. No relationship was found between the MT-IRAP effects and the overt behavioral 

measure, though suggestions for future studies investigating the predictive validity of the MT-

IRAP are proposed. Additionally, refinements to the assessment tool including the relationship 

between error rate, implicit and overt measures, as well as the method of determining 

consistency and depicting valence of individual participant responses are discussed.  

Keywords: implicit measures, implicit attitudes, Implicit Association Test, Implicit Relational 

Assessment Procedure, volunteerism, charitable organizations.  
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Testing the Validity of the Mixed Trial Implicit Relational Assessment Procedure (MT-IRAP): 

Determining the Relationship Between Prosocial Attitudes and Behavior  

Donors provide a great deal of funding for nonprofit charitable organizations each year.  

These organizations seek to stimulate prosocial behaviors to effect positive societal change. 

Many of these nonprofits are highly dependent on donors and volunteers to operate (Guy & 

Patton, 1989). For this reason it is important for these agencies to target those who are likely to 

engage in behaviors that will ultimately support them, whether it be by giving time (e.g., 

advocating, volunteering), money, or other resources to the organization. Further, support of 

these agencies may ultimately lead to greater social movements and change, impacting society in 

a positive way on a number of levels (e.g., local, state, regional, national, global). 

It is clear that this is an important issue, and a wide variety of research has focused on the 

determinants of prosocial behavior (e.g., Agypt, Christensen, & Nesbit, 2012; Green & Webb, 

1997; Jena & Goswami, 2014; Treiblmaier & Pollach, 2006; Verhaert & Van den Poel, 2011). 

Much of this research has been within the area of consumer marketing, which has shifted 

towards understanding the motivations and behavior of individuals instead of focusing solely on 

specific marketing techniques. This approach to studying prosocial action is centered on 

participants who are members of these groups, meaning that participants have a history of pro-

social behavior (e.g., appear on a registry of blood donors), currently work at, or are members of 

a nonprofit. However, with these works the approach tends to utilize surveys and is correlation 

based, and even when attempting to assess behavior, behavior is characterized as “intent”, 

measured by a Likert-type scale. These intrinsic motivating factors have been dealt with 

exhaustively in the literature. In all, studies have found a positive correlational relationship with 
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attitudes toward helping, charitable organizations, and willingness to donate (Webb, Green, & 

Brashear, 2000).   

The relationship between prosocial attitudes and willingness to engage in prosocial 

behavior are relatively clear, but it is not clear if this relationship provides any indication of 

prosocial action. Individuals may have good intentions of acting in a particular way, such as 

stating that a certain social issue is of great importance to them, but they may not act in 

alignment with those statements. This is a well-known and empirically supported discrepancy in 

the field of psychology. Even when individuals believe they are providing an accurate report, 

they have not always done what they say they have done, or do what they say they will do. It is 

not the case that these individuals are trying to be deceitful, it is simply that they are not always 

the best observers of their own actions. This is why it is best to directly observe individuals’ 

behavior, rather than rely on their verbal reports. In generating social change, it is important to 

consider the say-do relationship in the form of one’s attitudes (i.e., “say”) and the accompanying 

action (i.e., “do”). If one’s attitudes can be revealed, it would be meaningful to determine how 

the relationship between these attitudes and actions correspond to socially significant issues.   

Within psychology, one of the ways in which an individual’s attitudes are presumed to be 

revealed through the Implicit Relational Assessment Procedure (IRAP). During this assessment, 

participants are shown a series of pairings of target stimuli (e.g., “Happy”) with label stimuli 

(e.g., Good or Bad). In the presence of these pairings, participants are instructed to select one of 

two relational cue response options (e.g., Agree or Disagree) that are in alignment or conflict 

with the hypothesized social norms depending on the particular trial block specified (e.g., 

Consistent or Inconsistent). The response latencies on these trials are measured. When the 

response latencies are faster for one block (e.g., consistent block: Happy-Good-Agree, Happy-
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Bad-Disagree) than for the opposing block (e.g., inconsistent block: Happy-Good-Disagree, 

Happy-Bad-Agree) then it is considered that an IRAP effect is shown in that particular direction 

(e.g., pro-happy bias). This effect reflects the influence of history and context on relational 

repertoires of the participant. The strength of the bias is determined according to the value of the 

IRAP effect and its departure from zero.  

This approach is thought to capture the biases that may be outside of the participant’s 

awareness, as the relations examined may be quite subtle. Participants must respond to these 

relations within a brief timeframe, implying that quick responses reveal implicit attitudes, 

whereas explicit responses allow the opportunity for participants to respond in a way that may be 

more socially appropriate and possibly in conflict with their own implicit attitudes. In addition to 

this, the IRAP applies levels of complexity to this assessment, requiring quick and accurate 

responses to consistent and inconsistent relations between the target stimulus relations of 

interest.  

Through assessing consistent and inconsistent blocks of responses, it is believed that this 

procedure can be used to measure an individual’s implicit attitudes on a variety of topics. For 

example, the IRAP has been used to assess attitudes with one’s self-esteem (Vahey, Barnes-

Holmes, Barnes-Holmes, & Stewart, 2010), the implicit attitudes of child sex offenders 

(Dawson, Barnes-Holmes, Gresswell, Hart, & Gore, 2009), and those of vegetarians in 

comparison to carnivores (Barnes-Holmes, Murtagh, Barnes-Holmes, & Stewart, 2010), to name 

a few. Adding to the validity of this assessment procedure, it has been shown that the IRAP is 

hard to falsify (McKenna, Barnes-Holmes, Barnes-Holmes, & Stewart, 2007) as consistent 

blocks have dramatically shorter response latencies than those that are inconsistent.    
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In interpreting the IRAP results, because the primary datum is latency of response, it may 

seem relevant to apply mental processing and memory models to the explanation. This may lead 

to implications of memory storage, processing and retrieval, in that those attitudes, which are at 

greater strength, can be retrieved more quickly than those that are at lesser strength. Further, 

assumptions regarding strength of synapses firing in accordance with stronger attitudes, and 

therefore shorter response times may be made. It is thereby plausible that the results obtained 

from the IRAP reflect a measure of cognition, including neurological events (Barnes-Holmes, 

Hayden, Barnes-Holmes, & Stewart, 2008). 

However, a neuro-cognitive interpretation is not the only approach to take in interpreting 

the IRAP measures. From a behavior analytic perspective, shorter response times in accordance 

with attitudes and longer response times with conflicting attitudes may be a result of an 

individual’s history of responding. For example, a child may be taught to say “beautiful”, “nice”, 

or “bright” when describing a sunset and over the course of that child’s history with sunsets, 

those descriptions are readily emitted in the presence of sunsets. If the child were asked to 

respond with “ugly”, “bad”, or “dark” in the presence of a sunset, it would take him or her longer 

to provide these conflicting responses as opposed to the consistent responses that he or she has 

emitted historically. It is simply the case that the conflicting responses are not of the same 

strength and fluency as those that are consistent. Depending on the strength of the history of 

consistent responding given sunsets, it may take multiple interactions until the child is able to 

respond with “ugly”, “bad”, or “dark” in the presence of a sunset with the same speed and 

accuracy as those responses that have been a part of the child’s repertoire.   

 Despite the varying assumptions and interpretations of the IRAP outcomes, it is 

important to consider some methodological issues with this procedure. Given the design of this 



  5 

procedure, IRAP effects are typically calculated across concept classes predefined by the 

experimenter. It is assumed that the individual stimuli within each concept class are functionally 

related, though this may not be the case for each stimulus within the class. It is not safe to 

assume that a stimulus will have the same function for each participant, as one participant may 

respond to it according to one function, while another may respond to the same stimulus 

according to an entirely different function. As such, it could be the case that differences in effect 

sizes may be occurring within the concept class at the individual stimulus level.  

The IRAP approach does not allow for this to be examined. With the IRAP, analyses 

proceed at the group level so that these sorts of variations across participants cannot be seen. For 

this reason, the IRAP is appropriate for examining the implicit attitudes of related groups of 

people with a group design analysis. The assumption of functional equivalence for sets of words 

is problematic, as well as the collapsing of the data so that within-participant variation cannot be 

examined.   

Given the relative infancy of the IRAP, as well as its increasing popularity as an 

assessment tool, it is important to provide a more molecular analysis of what is occurring at the 

individual participant level. In addition, the utility of this tool for applied research is needed. 

Toward these ends, Levin, Hayes, & Waltz (2010) created the Mixed Trial-Implicit Relational 

Assessment Procedure (MT-IRAP) in an attempt to diminish these limitations.             

The MT-IRAP is a new tool that has shown promise for assessing and measuring implicit 

attitudes in applied research. It allows for detecting effects at the level of the individual and 

provides information at the individual stimulus level. Instead of exposing participants to 

consistent and inconsistent blocks separately, where the direction of responding is predetermined 

by the experimenter according to the concept class, these blocks are intermixed. Notably, the 
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experimenter does not predefine the “correct” direction of responding. Participants are instead 

allowed to respond freely according to how they believe the words are related or not. The 

consistent and inconsistent trials are intermixed in the testing blocks, becoming the “Truth” and 

“Lie” trials respectively. The premise of this procedure is that when the participant is exposed to 

the “Truth” label in one trial (e.g., Truth-Happy-Good) and selects one response option (e.g., 

Agree), the participant should also respond in an opposing direction (e.g., Disagree) when a 

“Lie” trial with the same stimulus (e.g., Lie-Happy-Good) is encountered. Responding this way 

demonstrates what is considered to be consistent responding across trials. According to the MT-

IRAP, it is believed that implicit attitudes of the participant can be inferred from the differences 

in response latencies between Truth and Lie trials. These inferences can be made by looking at 

these differences with individual stimuli as well as with overall concepts (i.e., groups of stimuli).   

For example, given the target stimulus “Happy”, four different relations are tested within 

the same test block: Truth-Happy-Good, Truth-Happy-Bad, Lie-Happy-Good, and Lie-Happy-

Bad.  If the participant responds in the direction of “Happy” being positive, then consistent 

responses for these relations would be Agree, Disagree, Disagree, and Agree, respectively. If the 

participant responds in the direction of “Happy” being negative, then the consistent responses 

would be Disagree, Agree, Agree, and Disagree, respectively. However, the number of stimuli 

tested within each testing block typically range up to six target stimuli or more. Given six target 

stimuli, if each stimulus combination was presented once per target stimulus, this would result in 

24 unique trials within one testing block.  

With this procedure, the set of responses within the first testing block determines the 

direction of responding (i.e., correct response) for the following test blocks. As a result, when a 

participant responds in conflict with the direction they established in the first test block, the 
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program resets to present that particular test block or specific trial again until responding comes 

into alignment with the direction established in the first block. This may result in some 

participants being exposed to more test blocks than other participants or some trials being 

presented more often than other trials.   

Very few research studies have been conducted with the MT-IRAP. To date, there is one 

published study in a peer-reviewed journal (Levin et al., 2010), three dissertations (Pritchard, 

2012; Rafacz, 2010; Smith, 2013) and a thesis (Candido, 2013) that have used the MT-IRAP. 

Given the infancy of the MT-IRAP, its predictive validity needs to be determined. Smith (2013) 

attempted to assess the predictive validity of the MT-IRAP by examining the relationship 

between individuals’ implicit MT-IRAP scores for work-related target stimuli and their 

performance during an analog data entry task. It was found that one specific stimulus 

combination of Like-Persistence correlated with persistence measures on the analog task, 

demonstrating a predictive utility of the MT-IRAP for this target stimulus combination. 

Significant correlations were not found on the concept class level for the target stimuli.   

Determining the predictive validity of the MT-IRAP may be difficult given the 

conventional meanings and functions of words. A participant may show a strong implicit attitude 

to Like-Persistence and this may be correlated with a task constructed for the purpose of 

experimentation. Still, the extent to which this finding predicts real world behavior beyond the 

experimental analog is not known. The predictive validity of the MT-IRAP is dependent on a 

demonstration of real world responding. For example, with charitable, non-profit organizations, 

support is often summoned by contacting those who are likely to contribute in some manner 

(e.g., advocating, volunteering, giving money or other resources). In this, some distinct and 

measureable behaviors that are important to these organizations may be an individual’s 



  8 

willingness to provide their personal contact information (so that the agency can contact them), 

and monetary donations.  

Another concern with determining the predictive validity of the MT-IRAP is the selection 

of target stimulus words. Oftentimes, the experimenter arbitrarily chooses the words. However, it 

is cautionary to do so as participants’ responses to these target stimuli are intended to reflect their 

implicit attitudes towards those specific stimuli and the overarching concept class. Levin et al., 

(2010) selected target stimulus words based on past semantic research in order to ensure that 

participants would relate stimuli in the expected direction for the concept being examined. The 

selection of target stimuli in an empirically supported manner seems pertinent. The words should 

be as close as possible to the population or issue being studied in order to ensure close alignment 

with the psychological phenomena at hand. 

The current study was designed to examine individuals’ pro-social explicit statements, 

implicit attitudes, and relevant overt behaviors as a way of evaluating the applied utility and 

predictive validity of the MT-IRAP, as well as to reveal possible verbal relations of interest to 

charitable, non-profits seeking support from the public.  

Method 

Participants 

A total of 56 undergraduate students from the University of Nevada, Reno participated in 

the study. The sample included 36 females (64.3%) and 20 males (35.7%). Extra credit that 

could be used towards a course and $14 in cash (two $5 bills and four $1 bills) were offered for 

participation in the study. Participants were over the age of 18 and capable of using a computer 

mouse and keyboard. They were proficient in speaking and reading English. 

Measures 
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 MT-IRAP. The MT-IRAP developed by Levin, Hayes, & Waltz (2010) was used. This 

measure consists of a series of trials where participants are exposed to pairings of target stimuli 

(i.e., prosocial and antisocial words) and label stimuli (i.e., Good and Bad). During each trial, the 

participant selects one of two relational cues (i.e., Agree and Disagree) according to their 

perceived relation. During half of the trials, participants are asked to respond consistently in the 

presence of a green background (i.e., Truth trials) and the other half inconsistently in the 

presence of a red background (i.e., Lie trials). This leads to four combinations of label stimuli 

and trial types for each target stimulus (e.g., Truth-Compassion-Good, Lie-Compassion-Good, 

Truth-Compassion-Bad, Lie-Compassion-Bad), with the sequence randomized within each 

block. At the beginning of each trial, the trial type is presented via the corresponding background 

color (i.e., indicating Truth or Lie) along with the label stimulus, target stimulus, and relational 

response options (see Figure 1 for an example of this). Once a relational response option is 

chosen, a 1 second pause occurs before the beginning of the next trial. Consistent, correct 

responding is determined by the more frequent response direction for the participant. For 

example, if the participant responds a majority of the time with “Agree” in the presence of 

“Compassion” and “Good” during Truth trials and “Disagree” in the presence of those same 

stimuli during Lie trials, then this is considered the correct responding for this participant. 

However, the converse could be true, since it is solely the participant’s pattern of responding that 

determines which responses are correct and which are incorrect. 

 One set of target stimuli comprised of prosocial and antisocial words were used in the 

current study. The prosocial words were selected based on common terms used across three 

inventories traditionally used to assess individuals’ attitudes toward volunteerism (Values factor 

items from the Volunteer Functions Inventory; VFI; Clary et al., 1998), helping others (Attitudes 
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Toward Helping Others Scale; AHO; Webb et al., 2000), and charitable organizations (Attitudes 

Toward Charitable Organizations Scale; ACO; Webb et al., 2000) with the antisocial words 

being their relative antonyms. A list of the target stimuli used in the study is provided in Table 1. 

 Explicit self-report measures. The following measures were integrated into a survey 

that included additional self-report measures and general demographic questions. The format of 

this survey is depicted in Appendix A. 

The VFI, AHO, ACO and an adapted version of the Personal Values Questionnaire II 

(PVQII; Blackledge & Ciarrochi, 2006) were included to assess the convergent validity and 

applied utility of the MT-IRAP when used with common terms related to prosocial items. The 

VFI is a 30-item measure of motivations to volunteer, divided into 6 separate functional motives 

of: 1) Protective Motives, 2) Values, 3) Career, 4) Social, 5) Understanding, and 6) 

Enhancement. The inventory consists of 30 items rated on a 7-point scale ranging from 1 (“not at 

all important/accurate”) to 7 (“extremely important/accurate”). The AHO is a 4-item measure of 

helping attitudes and the ACO is a 5-item measure of respondents’ attitudes toward charitable 

organizations or non-profit organizations that aim to help individuals, with items rated on a 5-

point scale ranging from 1 (“strongly disagree) to 5 (“strongly agree”). The value domain of 

“Community/Citizenship” on the PVQII was included which consists of 9 items rated on a 5-

point scale with varying labels depending on the item. Studies have found adequate reliability 

and validity with the VFI (e.g., Clary et al., 1998; Clary, Snyder, & Ridge, 1992), AHO and 

ACO (e.g., Treiblmaier & Pollach, 2006; Webb et al., 2000) scales.  

To further examine the validity and applied utility of the MT-IRAP, the study examined 

differences in the MT-IRAP effects on prosocial and antisocial words based on individuals who 

reported high (i.e., 11-31+ times) or low (i.e., 0-3 times) volunteer history. Volunteer history was 



  11 

assessed according to the selection of one of five options in response to the question “Have you 

ever volunteered for an important cause before?” ranging from “no” to “yes, 31 or more times”.   

 Overt behavioral measures. Another approach to examining the validity and applied 

utility of the MT-IRAP was through examining differences in the MT-IRAP effects on prosocial 

and antisocial words based on individuals who donated their monetary compensation for 

participating (i.e., $2-14) and those who did not. The opportunity to donate was facilitated 

through a questionnaire (see Appendix B) that provided information about local non-profit 

charitable organizations to which individuals could donate.   

Procedure 

Participants completed the survey online before being invited to participate in the study. 

All of the experimental trials were conducted in a quiet room in the Department of Psychology at 

the University of Nevada, Reno, where participants were seated alone, comfortably at a desk 

with a personal computer. After entering, they were told that there would be three parts to the 

study: a practice phase, a test phase, and a questionnaire (see Figure 2 for a visual depiction of 

the experimental procedure order). The experimenter was in the room to provide verbal 

instructions to the participant before each part of the study began. The experimenter was absent 

during the completion of each phase.     

 The MT-IRAP program began with explicit measures of the prosocial and antisocial word 

set. The instructions from the experimenter (see Appendix C) included a description of the task 

with examples and emphasis on taking as much time as needed in order to ensure accurate 

responding according to the participants’ own attitudes. During this explicit measure, the 

background color remained green indicating the consistent condition of “Truth”. All 12 target 
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stimulus words were presented in random order along with the label stimuli “Good” and “Bad” 

for a total of 24 trials.   

 The practice phases began with instructions from the experimenter (see Appendix D) that 

included a verbal description of the task with examples, the criteria for completing the practice 

phase, and the importance of responding accurately and quickly. These were the only trials 

where the experimenter determined which relations were correct a priori (target stimuli 

belonging to the flower concept class being “Good” and target stimuli belonging to the bug 

concept class being “Bad”), which served to ensure participants could quickly learn how to 

respond quickly and consistently in the task. Eight target words that were not used during the test 

phase were presented in random order during the practice phase (“Rose”, “Daisy”, “Sunflower”, 

“Tulip”, “Beetle”, “Fly”, “Mosquito”, and “Ant”) along with the label stimuli “Good” and 

“Bad”.  

Performance feedback was provided on the screen below the label stimulus. If an 

incorrect response occurred a black “x” would appear and could be removed by making the 

correct response. If a response did not occur within 3 seconds of the presentation of the target 

stimulus and label stimulus, the text “You need to respond more rapidly” would appear. In the 

first practice phase, all the trials were presented with a green background (i.e., the Truth 

contextual cue for consistent relations). In order to proceed to the second practice phase, 

participants had to sort the eight stimuli two times each (16 trials total per block) with an 

accuracy rate of at least 85% and an average response latency of 3 seconds or faster. At the end 

of each practice block, feedback regarding percent accuracy and average latency for that block 

was provided to the participants on the screen. Participants were given three attempts to pass the 

first practice phase, after which those failing to meet the criteria were excused from the study. 
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After passing the first practice phase, participants began the second practice phase that 

introduced them to the mixed trial method. The second practice phase used a procedure identical 

to the first practice phase except that half of the trials were presented with the green background 

and the other half were presented with a red background (i.e., the Lie contextual cue for 

inconsistent relations), resulting in participants sorting the eight stimuli four times each (32 trials 

per block). These trials were randomly intermixed. The criteria and maximum attempts for 

passing the second practice phase were identical to that of the first practice phase. If participants 

did not meet the criteria for passing the training phases, they were excused from the study. 

Otherwise, participants proceeded to the test phase. 

 The test phase began with instructions from the experimenter that included a verbal 

description of the task (see Appendix E) and to respond with the same speed and accuracy as 

during the practice phases. Speed and accuracy criteria were no longer required and participants 

were not given this feedback during test blocks. Participants were told that the words used during 

this test phase were the same set of words presented to them before the practice phases, and that 

they should respond to these words in a manner that they deemed correct as there were no right 

or wrong answers. The test phase included three test blocks, with each test block consisting of 

144 sorting trials (six Truth and six Lie trials for each of the 12 stimuli), for a total of 432 trials.   

 The study concluded with the delivery of the questionnaire and the opportunity to donate 

some or all of the monetary compensation earned for participating in the study, as well as 

provide contact information for further engagement.  

Results 

Data Preparation 
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To determine the accuracy of responses during the MT-IRAP for each individual 

participant, consistency of responding was examined for each word set across the three test 

blocks. This was determined by the majority of responses for the word set (e.g., Truth-

Compassion-Good) being in one consistent direction. For example, when examining the word 

sets for “Compassion”, if a majority of the response options selected were “Agree” for Truth-

Compassion-Good and Lie-Compassion-Bad and “Disagree” for Truth-Compassion-Bad and 

Lie-Compassion-Good, then any responses in conflict with this direction would be considered an 

error. Across all 432 trials, none of the participants had overall error rates above 25% nor an 

average response latency above 3 seconds. Prior to analyses the data were transformed to include 

only individual responses with response latencies of 3 seconds or shorter. Further, error trials 

were excluded (i.e., the infrequent response pattern for a given participant and stimulus) from 

response latency analyses and therefore only correct trials were used (i.e., the dominant response 

pattern). In addition, if a stimulus was not sorted consistently at least 65% of the time it was 

excluded from analyses.    

One of the 56 participants did not pass the practice phase due to consistently slow or 

incorrect responding and was excluded from further test phases. Of those who passed the 

practice phases, it took an average of 1.04 attempts to pass the first practice phase (SD = .19, 

Mode = 1) and 1.34 attempts to pass the second practice phase (SD = .59, Mode = 1). Two 

additional participants of the remaining 55 were removed due to inconsistent responses within 

one or more of the four combinations of label stimuli and trial types for a majority of the target 

stimuli.  

Thus, the final sample consisted of 53 participants (94.6% of the original 56 participants) 

of 34 females (64.2%) and 19 males (35.8%). 49.1% of participants were 18-20 years old, 45.2% 
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21-29 years old, and 5.7% 30-39 years old. A majority of the participants (90.6%) were living in 

the Reno/Sparks, Nevada area at the time of the study with the minority (9.4%) residing in the 

surrounding area. 66.0% of participants identified themselves as White (non Hispanic), 20.8% as 

White (Hispanic), 3.8% as Asian, 3.8% Native Hawaiian or other Pacific Islander, 3.8% Multiple 

Races, and 1.8% as Black or African American. The highest level of school completed or highest 

degree received was “some college but no degree” for 64.2% of the participants, with “Associate 

Degree” for 17.0% of participants, “High School Degree or equivalent” for 17.0%, and 

“Graduate Degree” for 1.8%. Participants reported their religious orientation as Christian 

(54.7%), Agnostic or Spiritual (17.0%), Atheist (17.0%), Jewish (1.8%), Buddhist (1.8%), 

Lutheran (1.8%), Secular Humanist (1.8%), Pagan (1.8%), or “none” (1.8%). A majority of 

participants were single (90.6%) with the minority married (9.4%). 

Based on Levin et al. (2010), the MT-IRAP score was calculated as the difference 

between response latencies on Truth and Lie trials for target stimuli using the Cohen’s d formula; 

d = (mean of Lie trials – mean of Truth trials) / pooled standard deviation for Truth and Lie 

trials. A positive MT-IRAP score indicated that responses on the Lie trials took longer than the 

Truth trials.   

Testing for the MT-IRAP Effect 

The consistency of the direction of the MT-IRAP effect (i.e., positive or negative) was 

examined for each word list and individual word, across and within participants. It was found 

that the direction of the MT-IRAP effect was not consistent, as there were variations in 

directionality at the list and word level. Due to the variation across and within participants, the 

direction of responding for each target stimulus was examined by individual participant. It was 

found that the direction of the MT-IRAP effect did not reflect a positive or negative word 
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valence relation. Therefore, individual participant responding across word sets was examined 

and the positive MT-IRAP scores were set to reflect a positive valence, with negative MT-IRAP 

scores reflecting a negative valence. 

A graph of the MT-IRAP scores for each word list is presented in Figure 3 and for each 

word in Figure 4. Positive effect sizes demonstrate positive word valence, while negative effect 

sizes demonstrate negative word valence. 

Error Rates 

Differences in error rates between Truth and Lie trials were examined as another 

potential measure of implicit verbal relations. Means and standard deviations for error rates on 

truth and lie trials are reported in Table 2. Planned paired t-test analyses were run comparing the 

error rate between truth and lie trials for each word list and individual word (See Table 2). 

Significant effects were found for each word list, and 11 of the 12 individual words, with 

“Harming” approaching significance (p < .10). All significant effects were such that there was a 

higher error rate with lie trials than truth trials.  

Differences in error rates between Good and Bad evaluative stimulus trials were also 

examined. Means and standard deviations for error rates on Good and Bad evaluative trials are 

reported in Table 3. Planned paired t-test analyses were run comparing the error rate between 

Good and Bad evaluative stimulus trials for each word list and individual word (See Table 3). 

Significant effects were found for each word list, and 9 of the 12 individual words, with “Money 

Withheld” and “Volunteering” approaching significance (p < .10). All significant effects were 

such that there was a higher error rate with Bad trials than Good trials. “Indifference” did not 

show the expected MT-IRAP effect with error rates. 

Relationship Between Inventory Scores  
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Given that the target stimuli for the MT-IRAP were chosen due to their prevalence across 

the VFI, AHO, and ACO, Pearson correlations were conducted examining the relation between 

the inventories themselves (see Table 4). The PVQII was included to examine the relation 

between this values measure and the other three related inventories. All of the inventories had 

positive and significant correlations with the each other, with the exception of the ACO with 

PVQII which showed a trend.  

Relationship Between Explicit and Implicit Prosocial Attitudes  

Pearson correlations were conducted examining the relation between the inventories (i.e., 

VFI, AHO, ACO, and PVQII) and MT-IRAP scores (see Table 5). The inventories would be 

expected to have positive correlations with the MT-IRAP scores for prosocial stimuli and 

negative correlations with antisocial stimuli. Summing across the 12 target stimuli, 19 of the 28 

correlations fit that pattern, but the correlations were generally weak. MT-IRAP scores for 

“Compassion” correlated significantly with the PVQII. 

Differences Between High and Low Volunteer Histories 

 To further test the validity of the MT-IRAP the MT-IRAP scores between those with high 

and low volunteer histories were compared. Based on survey results, participants were grouped 

into high volunteer history (11-31+ times, n = 16) or low volunteer history (0-3 times, n = 21) 

groups. To widen the discrepancy between the two volunteer history groups, those who reported 

a mid-range volunteer history (4-10 times, n = 16) were omitted from this analysis. 

 Independent sample t-tests were conducted comparing MT-IRAP scores between high 

and low volunteer history groups (see Figure 5). There were no significant differences between 

groups on all test stimuli MT-IRAP scores, t(35) = .09, p = .93, prosocial words, t(35) = 1.10, p 

= .28, or antisocial words, t(35) = .05, p = .96. However, significant effects were observed for 
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“Donated Money”, t(24.52) = 4.00, p = .001. Tests were also conducted at the evaluative 

stimulus level (i.e., Good or Bad) with MT-IRAP scores (see Figure 6). At the Good evaluative 

stimulus level, significant effects were observed for “Donated Money”, t(35) = 2.76, p = < .05. 

At the Bad evaluative stimulus level, significant effects were observed for “Donated Money”, 

t(25.20) = 2.43, p < .05, and “Charitable Organizations”, t(35) = 2.91, p < .05. No other 

significant differences were observed with MT-IRAP scores for the other grouped or individual 

stimuli.  

Differences Between Donors and Non-Donors 

 Given that 49 of the participants (92.5% of the 53 total participants) provided their 

contact information, the differences between donors and non-donors was used as the overt 

behavioral measure. To test the predictive validity of the MT-IRAP with overt behavioral 

measures, the MT-IRAP scores between those who donated their monetary compensation for 

participating ($2-14, n = 16) and those who did not (n = 37) were compared.  

Independent sample t-tests were conducted comparing MT-IRAP scores between donor 

and non-donor groups (see Figure 7). There were no significant differences between groups on 

all test stimuli MT-IRAP scores, t(51) = .10, p = .93, prosocial words, t(51) = .03, p = .74, or 

antisocial words, t(51) = .29, p = .78. Tests were also conducted at the evaluative stimulus level 

(i.e., Good or Bad) with MT-IRAP scores (see Figure 8). No significant differences were 

observed with MT-IRAP scores at either of the evaluative stimulus levels, however at the Bad 

evaluative stimulus level, “Compassion” approached significance, t(51) = 1.71, p = < .10.  

Relationship Between Volunteer History and Donating 

 A chi-square test of independence was performed to examine the relation between 

volunteer history and donating. The relation between these variables was not significant, X2 (2, N 
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= 37) = .33, p = .57 indicating the percentage of participants who donated did not differ by 

volunteer history.  

Discussion 

The results of this study replicated the findings by Levin et al. (2010). Results supported 

the utility of the mixed trial design, demonstrating consistent differences between Truth and Lie 

trials on error rates at both a word list and individual stimulus level, such that participants made 

more errors on Lie trials. In an extension of the investigation of error rates in the MT-IRAP 

itself, consistent differences between Good and Bad evaluative stimulus trials on error rates were 

observed at the word list level and for a majority of words at the individual stimulus level, such 

that participants made more errors on Bad evaluative stimulus trials.  

The applied utility of this measure was revealed by the observed correlation between 

explicit community/citizenship values as assessed through the PVQII and the MT-IRAP score for 

“Compassion”.  The validity was also supported by differences between high and low volunteer 

history groups on MT-IRAP scores with “Charitable Organizations” at the Bad evaluative 

stimulus level and “Donated Money” at the target stimulus level, and both Good and Bad 

evaluative stimulus levels. The tendency for participants with low volunteer histories to relate 

“Donated Money” more to good than those with high volunteer histories may be indicative of 

perceived response cost. It could be hypothesized that those with low volunteer histories would 

rather donate money than donate time (i.e., volunteer), leading to the significant difference in 

positive effect size on this term for this group. It is unclear whether the lack of effect with other 

target stimuli is attributable to error variance with the MT-IRAP or if the observed effects are 

unique to these specific stimuli. Herein is why having data on the individual stimulus level is 

advantageous. It is not clear as to why “Donated Money” had a statistically larger effect for those 
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in the low than in the high volunteer history group, though this question could be explored in 

future studies.  

 One of the aims of this study was to determine if the MT-IRAP is predictive of relevant 

overt behavior. To examine this, differences in MT-IRAP scores between the donor and non-

donor groups were investigated. No significant differences in MT-IRAP scores were found. 

However, it was found that “Compassion” at the Bad evaluative stimulus level approached 

significance. This finding suggests the utility of a more molecular analysis that, unlike the IRAP, 

the MT-IRAP permits. Significant effects may be concealed when the MT-IRAP scores across 

the evaluative stimulus levels are combined, and even more so when individual target stimuli 

MT-IRAP scores are combined at the list level.  

For example, a between groups analysis could be conducted showing no statistical 

difference between MT-IRAP scores for a particular target stimulus. However, when examining 

MT-IRAP scores on the individual level by group, other meaningful differences may be 

observed. It could be the case that all of the individuals in one group responded to the target 

stimulus with a positive valence, while individuals of the other group responded to the target 

stimulus in varying valences. Consistencies of this sort may be of interest when examining the 

utility of the MT-IRAP in revealing implicit attitudes. Subtle similarities such as the one in this 

example may be concealed when mean scores are compared, and part of the utility of the MT-

IRAP may be in its potential to reveal these subtle relationships on the individual level across 

participants – which may not be reflected in a significance test. However, given the relative 

infancy of the MT-IRAP, and the need for a demonstration of its predictive and internal validity 

it seems logical to continue testing this to determine if this tool is valid. Once this is 

demonstrated, the MT-IRAP may prove useful as an assessment tool for individuals. In future 
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investigations using the MT-IRAP, analyses should be conducted at the evaluative stimulus level 

to examine potential hidden effects as performed in the present study. 

The MT-IRAP used in this study refined and improved the instrument by correcting a 

number of problems observed in previous investigations. The present study addresses three main 

problems with the procedures and analyses observed in previous studies.  

The first problem concerns the response latencies included in the MT-IRAP analysis. In 

investigations using the IRAP or MT-IRAP it has been common practice to include only 

responses that meet the criterion of 3 seconds or less average response latency. This has meant 

that response latencies longer than 3 seconds have been included in the calculation of the MT-

IRAP effect. For example, responses latencies up to 10 seconds were included in the analysis 

made by Levin et. al (2010). This is a very serious problem. Given that the premise of this 

assessment is that only quick responses reveal an individual’s implicit attitudes, including 

responses with latencies longer than 3 seconds amounts to adding explicit responses to a 

calculation targeting a measure of implicit attitudes. The present study eliminated this problem 

by including only response latencies of 3 seconds or less in the calculation. 

The second problem concerns the method of determining consistency of responding. In 

investigations using the IRAP or MT-IRAP, the correct direction of responding has been 

determined by participants’ performances during the first test block. Within the first test block, 

each unique set of target stimulus combinations is presented once. If a participant made a 

mistake during the first test block, this mistake would be included in the set upon which all later 

sets of responses would be compared in order to determine correct responses or errors. If the 

participant did not consistently respond in alignment with the responses established during the 

first test block, then either later test blocks would be repeated or that individual target stimulus 
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combination would be repeated until the consistency of correct responses met the set criterion. 

Herein, a sort of “training” within the testing condition is created and a participant cannot reach 

the end of the testing until their responses match those that were set in the initial test block. This 

procedure appears to violate a central premise of the MT-IRAP logic. Specifically, if it is the 

case that ones’ implicit attitudes can be captured through a measure of quick responding, then it 

should not matter if the most accurate responses occur within the first test block or the later test 

blocks. However, due to the complexity of this task errors do occur, and it is unreasonable to 

assume the first test block would have fewer errors than the subsequent blocks. To correct this 

problem, consistent responding for participants in the present study was determined after they 

completed all of the test blocks. This approach eliminated the potential for training during the 

testing condition, and kept the number of trials the participants were exposed to constant. This 

resulted in a higher number of trials per target stimulus combination than is typical of the IRAP 

and MT-IRAP investigations. The present approach maximizes the likelihood that responses 

included in the MT-IRAP analysis are actually indicative of a participant’s implicit attitudes. 

Additionally, it may reduce the high percent error associated with this procedure. While the 

approach taken in the present study creates an additional step in data analysis, this may prove 

advantageous given the potential benefits.     

 The third problem addressed in the present study pertains to the interpretation of the MT-

IRAP effect. This study used the same formula as Levin et al. (2010). This formula is defined as  

d = (mean of Lie trials – mean of Truth trials) / pooled standard deviation for Truth and Lie 

trials, with a positive MT-IRAP score indicating that responses on the Lie trials took longer than 

the Truth trials. Smith (2013) instead used d = (mean of Agree trials – mean of Disagree trials) / 

pooled standard deviation for Agree and Disagree trials, with a positive MT-IRAP score 
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indicating that responses on the Agree trials took longer than the Disagree trials. Given the same 

data set, both of these formulas will result in the same MT-IRAP effect sizes, with positive and 

negative directionality reflecting only which mean response latencies were greater. It is 

important to note that the valence direction of target stimuli cannot be determined through these 

calculations, only the MT-IRAP effect size. However, for some investigations, valence 

directionality may not pose a problematic issue since it has been reported that for certain target 

stimulus word sets individual participants respond in the same valence direction as others due to 

concepts that are polarized. Part of the utility of the MT-IRAP is that it allows for individual 

stimulus analysis (as opposed to list-level), and if used with target stimuli where the valence 

direction is not the same for all participants, some participants may respond to a stimulus as it 

having a positive valence while others may respond to it having a negative valence. Therefore, 

given the differing valences across participants for the same target stimulus, a positive or 

negative MT-IRAP effect is not indicative of valence.  

To resolve this issue, the direction of responding to the individual target stimuli – 

participant by participant – must be examined. Then, the direction (i.e., positive or negative 

score) of the MT-IRAP effect can be altered so that it is reflective of the participant’s direction 

of responding to the target stimulus, with positive scores reflecting a positive valence and 

negative scores reflecting the opposite. This procedure, employed in the present study, allowed 

for across participant comparisons given that a common valence direction did not obtain for all 

participants.      

 A possible limitation of the present study is that the individual target stimuli may not 

have constituted a word set reflecting a general concept such as “prosocial” or “antisocial”. 

These terms may have been relatively ambiguous to participants. Given the infancy of the MT-
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IRAP and the importance of validating this tool, it may be advantageous to include only words 

closely related to each other and conventionally related to the concept being explored. This may 

minimize responding with respect to idiosyncratic relations. To further determine the predictive 

validity of the MT-IRAP, this same approach should be adopted when selecting overt behavioral 

measures. In other words, it is important to select overt behavior measure that is clearly relevant 

to the concept being explored, as was done in the present study. 

 In summary, consistencies have been seen across studies in the relationship between the 

MT-IRAP effect and self report measures, which demonstrates the utility of this tool in revealing 

the relative strength of certain verbal relations. However, it is clear that more studies need to be 

done in order to refine the MT-IRAP instrument and to further evaluate its validity, particularly 

its predictive strength via the use of overt behavioral measures. The applied utility of the MT-

IRAP awaits these investigations.  
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Tables 

Table 1. 
List of Target Stimuli for the MT-IRAP. 
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Table 2. 
Planned Paired t-tests Comparing Error Rates on Truth and Lie Trials. 
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Table 3. 
Planned Paired t-tests Comparing Error Rates on Good and Bad Evaluative Stimulus Trials. 
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Table 4. 
Correlations Between Inventories. 
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Table 5. 
Correlations Between MT-IRAP Scores and Explicit Prosocial Attitudes 
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Figures 

Figure 1.  An example of four combinations of responses for the MT-IRAP demonstrating 
consistent responding.   
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Figure 2.  Experimental procedure order.   
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Figure 3.  Box plot of MT-IRAP scores on word lists by participant. Positive effect sizes  

demonstrate positive valence.    
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Figure 4.  Box plot of IRAP scores on individual words by participant. Positive effect sizes  
demonstrate positive valence.    
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Figure 5.  Mean differences on MT-IRAP score between high and low volunteer history groups.   
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Figure 6.  Good and Bad evaluative stimulus level mean differences on MT-IRAP score between 
high and low volunteer history groups.   
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Figure 7. Mean differences on MT-IRAP score between donor and non-donor groups. 
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Figure 8.  Good and Bad evaluative stimulus level mean differences on MT-IRAP score between 
donor and non-donor groups.   
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Appendix A 
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Appendix B 
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Appendix C 

Explicit Phase Instructions 
 

During this phase, you will see two words on the screen.  When you see them, try to put 
them in a sentence, for example “blank is blank” or “blank are blank”.  You will need to respond 
to these words according to how you feel those words are related.  These word relations should 
reflect your personal values or beliefs with respect to others in your community.  Keep in mind 
that there are no right or wrong answers; just respond to how you feel about the words.  Take as 
much time as you need to respond to these sets of words, as it is important for you to respond to 
them accurately according to your beliefs.  It is important that these answers be 100% accurate, 
so if you hit the wrong key during this first section, please let the experimenter know.  You will 
use the “d” key to select “Agree” and the “k” key to select “Disagree” for each word set. During 
this section you have as much time as you would like to consider your answer. 
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Appendix D 

First Practice Phase Instructions 
 

This time, you need to respond to the word sets according to a rule.  The rule is “flowers 
are good and bugs are bad”.  Any time you see a flower word, you need to respond to it as 
though it is good, and any time you see a bug word, you need to respond to it as though it is bad.  
For example, if you saw “Rose” and “Good”, how would you respond (provide feedback here to 
the participant)?  What about for “Ant” and “Bad” (provide feedback here to the participant)?  
How about “Rose” and “Bad” (provide feedback here to the participant)?  What if you saw “Ant” 
and “Good” (provide feedback here to the participant)?  These trials are timed, so it is important 
to respond quickly and consistently.  You will be given feedback on the screen if you take too 
long to respond or make errors. 
 

Second Practice Phase Instructions 
 

Now you are going to continue responding to the same rule as you did before, except this 
time you are going to see different colored backgrounds.  During the green background you are 
going to respond according to the rule and during the red background you are going to respond in 
the opposite way.  You can think of it this way “Green means according to the rule and Red 
means opposite of the rule”.  For example, if you saw “Rose” and “Good” on a green screen, 
how would you respond (provide feedback here to the participant)?  What about for “Ant” and 
“Bad” on a red screen (provide feedback here to the participant)?  How about “Rose” and “Bad” 
on a red screen (provide feedback here to the participant)?  What if you saw “Ant” and “Good” 
on a green screen (provide feedback here to the participant)?  Again, these trials are timed, so it 
is important to respond quickly and consistently.  You will be given feedback on the screen if 
you take too long to respond or make errors. 
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Appendix E 

Implicit Phase Instructions 
 

Now you are going to go through a phase very similar to the one you just completed.  
There will be the alternating green and red backgrounds, but instead of flower and bug words, 
you will see the words that were presented to you during the very first phase. During the green 
background you are going to respond according to your values or beliefs and during the red 
background you are going to respond in the opposite way. These word relations should reflect 
your personal values or beliefs with respect to others in your community.  Keep in mind that 
there are no right or wrong answers; just respond to how you feel about the words.  Take as 
much time as you need to respond to these sets of words, as it is important for you to respond to 
them accurately according to your beliefs.  These trials are timed, so it is important to respond 
quickly and consistently.  There will be two breaks during this last phase, so it is important that 
you focus and do your very best during the testing condition.  Just keep in mind that a break is 
coming soon so you will be able to rest.  Remember that there are no right or wrong answers, so 
respond to the words in the way in which you truly feel about them.  


