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Abstract

This study was conducted to examine the primary theoretical relation between metacognition and 

mindfulness. 98 university students participated, the possible influence of their age and number of 

education years on the concepts were also examined. A short version of the Metacognitive 

Awareness Inventory along with the Philadelphia Mindfulness Scale were employed to measure the 

concepts. The results indicated that awareness, a central component of mindfulness was 

significantly related to metacognition. The results suggest that the concepts to some extent are 

interrelated. Comparisons were made between students above, and below the median of age (22), 

and education years (1.5); no significant differences in metacognition or mindfulness were found. 

Neither were age and education years together significantly associated with the concepts.  

Keywords: Metacognition, MAI, the Metacognitive Awareness Inventory, Mindfulness, PHLMS, the 

Philadelphia Mindfulness Scale. 

Abstrakt

Denna studie genomfördes i syfte att undersöka den huvudsakligen teoretiska relationen mellan 

metakognition och mindfulness. 98 universitets studenter deltog, deras ålder och antal 

utbildningsårs möjliga inverkan på koncepten undersöktes också. En kort version av the 

Metacognitive Awareness Inventory tillsammans med the Philadelphia Mindfulness Scale användes 

för att mäta koncepten. Resultaten visade att medvetenhet, en central komponent av mindfulness 

hade en signifikant relation med metakognition. Resultaten antyder att koncepten i någon 

omfattning samvarierar. Jämförelser gjordes mellan studenter över och under median åldern (22) 

och antalet utbildningsår (1,5); inga signifikanta skillnader i metakognition eller mindfulness 

upptäcktes. Ålder och antalet utbildningsår var inte heller tillsammans signifikant relaterade till 

koncepten. 

Nyckelord: Metakognition, MAI, the Metacognitive Awareness Inventory, Mindfulness, PHLMS, the 

Philadelphia Mindfulness Scale. 
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The present study focuses on the concepts metacognition and mindfulness. The roots of 

metacognition can be traced back to the writings of Lev Vygotsky, Jean Piaget and William James 

(Fox & Riconscente, 2008). Mindfulness on the other hand is most firmly rooted in Buddhist 

tradition; though it is also related to a variety of other traditions, both philosophical and 

psychological (Brown, Ryan & Creswell, 2007). The two concepts have lately begun to receive an 

increased amount of attention, metacognition principally since the seventies (Veenman, Van Hout-

Wolters & Afflerbach, 2006) and mindfulness primary since the eighties (Bishop, et al., 2004; 

Brown, Ryan & Creswall, 2007). 

Metacognition and mindfulness might seem different, though as the following introduction 

will show they share some features. The concepts have already theoretically been related to each 

other by several authors (e.g., Bishop et al., 2004; Teadale, 1999; Teasdale et al., 2000, 2002; Wells, 

1999, 2005), though mainly in a clinical context. This study was conducted in a different context 

(i.e. at a university) and the primary goal was to examine whether the concepts were related. The 

employed instruments also differed from those used in the clinical context. 

Metacognition

Metacognition can be described as a complex and fuzzy concept (Schneider & Lockl, 2004). 

The term is employed in a number of different contexts (Efklides, 2008) and has been defined in 

different ways. Metacognition also serves as an umbrella for an abundance other concepts (e.g., 

metacognitive experiences, metacognitive skills, metacognitive awareness etc.), but its association 

with some of them such as self-regulation is unclear (Dinsmore, Alexander & Loughlin, 2008; 

Veenman, Van Hout-Wolters & Afflerbach, 2006). Though recent attempts to incorporate 

metacognition with self-regulation has been made (e.g., Efklides, 2008; Kaplan, 2008). Thus it is 

especially important to define the concept, and this has been and still is a main issue for researchers 

in this field (Dinsmore, et al., 2008; Schunk, 2008).
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The core meaning of metacognition is “cognition about cognition” (Flavell, Miller & Miller, 

1993), in other terms “thinking about thinking” (Jacobs & Paris, 1987). Due to the lack of an 

unified definition metacognition is “...probably best conceptualized as a set of interrelated 

constructs pertaining to cognitions about cognition” (Hertzog & Dixon, 1994, p.227). When the 

concept is employed in a educational context it can be defined as ”...the ability to reflect upon, 

understand and control one’s learning” (Schraw & Dennison, 1994, p.460).

Although metacognition is a “messy area” the concept is usually separated into two 

components. One component concerns what one knows about cognition, the other component 

involves monitoring and regulation of cognition (e.g., Flavell, Miller & Miller, 1993; Schraw & 

Moshman, 1995). There also exist a number of frameworks that are employed to further separate 

metacognition into components. The frameworks are overlapping, but within each framework the 

components of metacognition are given different names and meanings; which can be somewhat 

confusing.

One framework was initiated in the seventies by Flavell (e.g., 1979) and others (for an 

overview see Schneider & Lockl, 2004). In this framework metacognition refers to knowledge 

about people as thinking subjects, and knowledge about cognitive tasks and strategies; it also refers 

to monitoring and regulation of cognition. In this framework there is also a component referred to 

as metacognitive experiences, which are cognitive or affective experiences related to cognition. As 

an example it can be a feeling of not understanding what one has read (e.g., Flavell, 1979, 1999; 

Flavell, Miller & Miller, 1993).

Nelson and Narens have initiated another framework. In their framework cognitive processing 

occurs at two interrelated levels, at a meta-level and at an object-level. The meta-level supervises, 

monitors and controls the object-level which concerns one’s current cognitive activities, for 

example reading (e.g., Nelson & Narens, 1994; Nelson, Stuart, Howard & Crowley, 1999). These 

two described frameworks are however not used in this study and are thus not further elaborated. 
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Though some researchers, when relating metacognition with mindfulness relate their theories to 

these frameworks (e.g., Teasdale, 1999; Wells, 2005). 

In the framework that is employed in this study metacognition is separated into two parts, 

knowledge about cognition and regulation of cognition (Schraw & Dennison, 1994). 

Knowledge of cognition is further separated into declarative, procedural and conditional 

knowledge. The latter term was originally introduced by Paris, Lipson and Wixson (1983), but the 

framework is elaborated in several other works (e.g., Jacobs & Paris, 1987; Schraw, 1998; Schraw 

& Moshman, 1995). Declarative knowledge involves knowledge of oneself as a learner and about 

factors that influence learning. Procedural knowledge concerns knowledge about how 

metacognitive strategies (e.g., planning, monitoring, evaluating) are executed. Conditional 

knowledge refers to knowing when and why to use different strategies (Paris, Lipson & Wixson, 

1983). 

Regulation of cognition concerns the ability to monitor and regulate cognitive activities. Thus 

it refers to control over one’s cognition and learning. This can be achieved with a variety of 

metacognitive strategies such as planning, monitoring how well one is doing, and evaluating what 

one has learned (Schraw & Dennison, 1994). 

Metacognitive strategies are used to monitor cognitive enterprises, while cognitive strategies 

are used to attain specific goals (Flavell, Miller & Miller, 1993). Thus if one skims a page in search 

for a specific word one employs a cognitive strategy. To evaluate how effective this strategy is one 

uses metacognitive strategies. If the cognitive strategy is perceived to be ineffective one might 

change strategy (i.e. regulation of cognition), for example one might search for the word in the 

books register. 

Although knowledge about cognition and regulation of cognition are distinct concepts they 

are believed to gradually develop together (Flavell, Miller & Miller, 1993). A number of studies 

have also shown that the concepts are statistically associated (e.g., Schraw, 1994; Schraw & 
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Dennison, 1994; Sperling, Howard, Miller & Murphy, 2002; Sperling, Howard, Staley & Dubois, 

2004). Studies have also shown that metacognition can be developed through education about 

metacognitive strategies (e.g., Cross & Paris, 1990; Paris, Cross, & Lipson, 1984; see also Pressley 

& Gaskins, 2006; Schraw, 1998 for techniques). However there exist a number of different methods 

that have been employed to measure metacognition, which makes it somewhat difficult to compare 

the results of different studies. 

Sperling, Howard, Miller and Murphy (2002) have discussed the different employed 

techniques, and stated that the use of self-report questionnaires might in some ways be the least 

problematic technique. Self-reports do not require as much time from the participants as some other 

techniques (e.g. interviews), and are also easily administered and scored. The Metacognitive 

Awareness Inventory (MAI [Schraw & Dennison, 1994]) is one such questionnaire; and it is 

conceptually developed from the recently elaborated framework. 

It should be noted that there are not only benefits with using self-report questionnaires such as 

MAI. Schwartz (1999) has reviewed several important issues regarding how the questions affect 

how the participants respond. His review gives a number of examples on how minor changes in 

items (such as response alternatives) can have a strong effect on how the participants answer, and 

thus also on the results of studies. Dinsmore, Alexander and Loughlin (2008) have also argued that 

it is unclear how well self-reports actually manages to capture cognitive processes such as 

monitoring. 

Sperling, Howard, Starley and DuBois (2004) employed MAI in an educational context (i.e., 

at a university) and found that the participants who had studied for a longer time (sophomores and 

juniors) generally had higher metacognition compared to first-year students. Though they discussed 

that this difference might have been due to group differences in subject majors. 

As a summary for this section, metacognition has been defined in different ways and there 

exists several frameworks that are used to separate the concept into components (c.f.., Flavell, 1979; 
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Nelson & Narens, 1994; Paris, Lipson & Wixson, 1983) It has thus underscored the need to 

explicitly state which definition and framework that is employed when research is conducted. 

The framework used in this study has already been elaborated and is described in a number of 

works (e.g., Paris, Lipson and Wixson, 1983; Jacobs & Paris, 1987; Schraw & Moshman, 1995). As 

has already been stated metacognition is in this framework separated into knowledge of cognition 

and regulation of cognition. 

Mindfulness

Mindfulness has primarily been an object of attention within a clinical context, and several 

programs strive to promote mindfulness. However this is achieved differently; some programs 

involve meditation while others rely on a variety of short exercises (Baer, Smith, Hopkins, 

Krietemeyer & Toney, 2006). The programs thus require that mindfulness can be taught and 

developed through different techniques (e.g., see Wells, 2005).

Mindfulness is a complex and multi-faceted concept (Leary & Tate, 2007) and different 

programs have emphasized different facets of the concept (e.g., Brown, Ryan, & Creswell 2007). 

Mindfulness is also often separated into a varying number of components, and this variation is 

reflected by the measurements that are employed to assess the concept (Cardaciotto, et al., 2008). 

Much research has focused on the outcomes of different programs (see Brown & Ryan, & Creswell 

2007 for a review) instead of trying to clearly define the concept. This has lead to the existence of 

several overlapping definitions of mindfulness (Bishop, 2002).

Bishop et al (2004) held a series of meetings in order to gain consensus of an operational 

definition. They eventually agreed on a two-component model of mindfulness, which consisted of: 

self-regulation of attention, and a specific way of regarding experiences characterized by curiosity, 

openness, and acceptance. They also stated that mindfulness can be regarded as a metacognitive 

skill, though they did not elaborate on the similarities between the concepts. 
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The operational definition put forth by Bishop et al (2004) is similar to how mindfulness is 

perceived by Brown and Ryan (2003). According to their view mindfulness can be regarded as a 

state of consciousness characterized by being fully aware of the present. Objects of attention are 

accepted as they are and thus are not judged; instead they are regarded as creations of equal value. 

Different experiences, thoughts and feelings can therefore be regarded without bias. In order to 

adopt such a perspective detachment on both cognitive and emotional level is necessary. This 

detachment gives a kind of psychological freedom. By detaching oneself from one’s usual 

perspective one can regard experiences in a different way (Martin, 1997). Fostering this kind of 

detachment is a vital part in both Mindfulness-Based Cognitive Therapy (i.e. MBCT described in 

Segal, Williams & Teasdale, 2002) and Metacognitive therapy (e.g., Wells, 1999, 2005).

Cardaciotto et al (2008) argued that two components, awareness and acceptance which are 

implicit in the earlier given descriptions are the core of mindfulness. They made this is explicit 

when they conceptualized mindfulness as “...the tendency to be highly aware of one’s internal and 

external experiences in the context of an accepting, nonjudgmental stance toward those 

experiences” (p.205). They also developed a measurement, the Philadelphia Mindfulness Scale to 

capture these two components. Their definition and instrument are employed in this study. 

Metacognition-Mindfulness

Wells (2005) has stated that the activation of several metacognitive processes, such as 

metacognitive monitoring are necessary for one to be able to enter a state of mindfulness. His view 

is consistent with the earlier given description of mindfulness, which stated that one’s mindfulness 

is related to how one perceives thoughts and experiences (i.e. how one regulates cognition). 

Metacognition has also theoretically been related to mindfulness by several other researchers (e.g., 

Bishop et al., 2004; Teadale, 1999; Teasdale et al., 2000, 2002; Wells, 1999, 2005). Although most 

of them have conducted their research in a clinical context, and have examined the outcomes of 
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treatment programs, such as Mindfulness-Based Cognitive Therapy ([MBCT] e.g., Teasdale et al., 

2000, 2002) or Metacognitive therapy. 

MBCT and Metacognitive therapy are two different programs, but they can be regarded as 

overlapping approaches to the same goal. Both are employed to foster a change in the clients 

relationship to their thoughts and experiences. Detachment is a vital part in this process. In addition 

this is achieved through enhancing metacognitive awareness with mindfulness-training. Though the 

term metacognitive awareness are given somewhat different meanings. The term can be used as a 

synonym to metacognitive knowledge (e.g., see Schraw, Dunkle, Bendixen & Roedel, 1995), but its 

meaning differs when it is employed in the clinical context.

Wells (2005) refers to metacognitive awareness as consciousness of thought, but when the 

term is employed by Teasdale et al. (2002) it describes a specific state. In this state ”...thoughts are 

seen as passing events in the mind rather than as inherent aspects of self or as necessarily valid 

reflections of reality” (Teasdale, et al., 2002, p.285). This state is similar to how a state of 

mindfulness has been described earlier. Other terms such as metacognitive beliefs (e.g., Wells, 

1999) and metacognitive insight (e.g., Teasdale 1999; Teasdale et al., 2002)  are also employed in 

the clinical context, though there is little need to explain them in this paper. 

To sum up, this section has shown that mindfulness-training are employed to facilitate 

metacognition (for specific techniques see Wells, 2005). However mindfulness is often not assessed 

in the studies (e.g., see Teasdale et al., 2000, 2002), which implies that the relation between 

metacognition and mindfulness is primary theoretical. 

The Present Study

Previous research suggests that metacognition and mindfulness are related. However the 

research has mainly been limited to a clinical context. The present study was conducted in a 

different context and the instruments employed to measure metacognition were quite different from 
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instruments employed in a clinical context such as MCQ-A (Cartwright-Hallon, et al., 2004) or 

MACAM (employed by Teasdale et al., 2002). 

The primary question in the present study was whether metacognition and mindfulness are 

related in an educational context (i.e. at a university). Both metacognition and mindfulness can be 

taught and developed, thus the possible influence of age and the number of years studied at 

university were also examined. In addition it was examined if these two factors interacted and 

together had an additional influence on metacognition or mindfulness.

Pilot Study

Prior to the proper study a minor pilot study was conducted in order to obtain feedback 

regarding the employed questionnaire. It was especially important to receive feedback concerning 

the original versions of the employed measurements (which both were in English). Another 

important goal with the pilot study was to get a hint about the amount of time the respondents 

would require finishing the questionnaire.  

Method

Participants

4 male students at Örebro University participated in the pilot study. Their age ranged from 23 

to 30 (M = 27; SD = 3.56). None of them were studying the same topic. The number of years that 

they had studied ranged from 1 to 4 (M = 2.5; SD = 1.58). One of them had a part-time job in 

addition to his studies. None in the sample were regularly mediating or had done so in the past.

Procedure 

I approached the four students in the university library and asked them if they wanted to 

participate in the pilot study; then I informed them about the study and the reasons for conducting 

it. They were then given the questionnaire and were asked to provide feedback, which was given 
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orally.

Measures

The questionnaire that was used in the pilot study contained: (a) general information 

concerning the study, (b) information about confidentiality etcetera, (c) the Metacognitive 

Awareness Inventory (MAI), (d) the Philadelphia Mindfulness Scale (PHLMS), and finally (e) 

demographic questions. Both instruments were given in English, but the general information 

regarding the study (see appendix A) and the demographic questions were given in Swedish. 

the metacognitive awareness inventory. MAI is a self-report questionnaire developed by 

Schraw and Dennison (1994). This instrument is employed to measure metacognition by two 

primary scales: knowledge about cognition (Kc) and regulation of cognition (Rc). MAI consists of 

52 items. Sample Knowledge of cognition items are: I am a good judge of how well I understand 

something (item no. 32), I understand my intellectual strengths and weaknesses (item no. 5). 

Sample Regulation of cognition items are: I think about what I really need to learn before I begin a 

task (item no. 6), I ask myself if I have considered all options when solving a problem (item no. 11).

Knowledge of cognition and Regulation of cognition are further separated into theoretical 

subscales. The subscales for knowledge about cognition are: declarative knowledge, procedural 

knowledge and conditional knowledge. The subscales for regulation of cognition consist of: 

planning, information management, monitoring, debugging and evaluation. However, Schraw and 

Dennison only obtained support for a two component model of metacognition. Thus MAI should be 

regarded as a means to measure knowledge about cognition and regulation of cognition, not a 

number of separate subcomponents of metacognition.

Earlier studies have shown that MAI is reliable. Schraw and Dennison (1994) reported that 

Cronbach’s α coefficient for the entire instrument was 0.95 in their first study and 0.93 in their 

second study. Cronbach’s α for the two subscales were 0.91 in their first and 0.88 in their second 

study. Sperling, Howard, Staley and DuBois (2004) also found that the instrument was reliable, and 
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was related with both the Learning Strategies Survey (LSS) and the Motivated Strategies for 

Learning Questionnaire (MSLQ). Together these findings indicate that MAI is reliable and valid. 

Instead of using the bipolar scale that Schraw and Dennison (1994) originally employed, a 5-

point likert scale was used with the alternatives: (0) never, (1) seldom, (2) sometimes, (3) often and 

(4) always. Besides that modification the instrument was presented in the same way as in Schraw 

and Dennison’s original study (1994). 

the philadelphia mindfulness scale. PHLMS is a self-report questionnaire developed by 

Cardaciotto et al (2008). It is employed to measure two central components of mindfulness - 

Awareness (10 items) and Acceptance (10 items). A sample Awareness item is: I am aware of what  

thoughts are passing through my mind (item no. 1). A sample Acceptance item is: I try to distract  

myself when I feel unpleasant emotions (item no. 2).

A 5-point likert scale was used with the  alternatives: (0) never, (1) seldom, (2) sometimes, (3) 

often and (4) always. Thus the total score for the subscales can range from 0 to 40. 

PHLMS has been employed in a number of studies conducted by Cardaciotto et al (2008), 

who reported that the instrument was reliable. In one of their studies students were used as 

participants, in that study Cronbach’s  α for the subscales were 0.75 for awareness and 0.82 for 

acceptance. 

Results & Discussion

Several kinds of data were collected in addition to the data obtained from the questionnaire. 

Observations were also made. I noted that the required time to finish the questionnaires ranged from 

15 to 20 min. Oral feedback concerning the study was also received. From the feedback it became 

apparent that the participants perceived the meaning of several items primary in MAI as unclear. 

One of them also noted that the order of the items in MAI might not be the best (i.e. in some cases 

an item was very similar to the preceding). The student’s feedback seemed to indicate that there was 

a need for some changes in the instruments.
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The Present Study

The result of the pilot study indicated that the instruments had to be translated to Swedish. In 

addition a short version of MAI (MAI-28) was created to shorten the amount of time required for 

respondents to finish the questionnaire.

Method

Participants

98 students at Örebro University participated in the study, 74 female and 24 male. Data was 

obtained from four classes: English I (n = 35), Sociology I (n = 20),  Health psychology II (n = 13) 

and Work therapy II (n = 30), the sample represented 68% of the students enrolled in the classes. 

The age of the students ranged from 19 to 51 (M = 24,03; SD  = 6,57). The participants had 

studied at a university from 0.5 to 6 years (M = 1.71: SD = 1.08). 5 students reported that they were 

regularly meditating in the present, and 9 that they had regularly been meditating in the past. A total 

of 46,9% of the respondents had a part-time job in addition to their studies. 

Procedure

In order to obtain participants I contacted several teachers through email. The teachers were 

given basic information regarding the study and asked if they wanted to allow me to visit their 

classes at the end of a lecture and collect my data. About a third of the teachers responded and gave 

permission. When permission was given I arrived at a fixed time and orally informed the students 

about the study. The same information as orally given was also included in the questionnaire. The 

students who decided to participate (all except three) were allowed to take as much time as they 

needed in order to complete the questionnaire, for the majority of the participants this was estimated 

to vary between five and ten minutes. 

debriefing. All participants were given the opportunity to receive debriefing by writing their 

email-address on a separate note that they handed in alongside the questionnaire. Debriefing was 
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provided through two emails. The first contained a short summary about the concepts and the 

purpose of the study. The second which was sent at a later date contained a summary of the results 

of the study. 

Measures

The questionnaire that was used contained: (a) general information concerning the study, (b) 

information about confidentiality etcetera,  (c) a Swedish short version of Metacognitive Awareness 

Inventory (MAI-28),  (d) a Swedish version of the Philadelphia Mindfulness Scale (PHLMS) and 

(e) demographic questions.

short version of metacognitive awareness inventory (MAI-28). This instrument was created to 

reduce the amount of time required by the participants to finish. As the name implies it consists of 

28 items (see table 1 in appendix B); 13 items measures knowledge about cognition (Kc) and 15 

measures regulation of cognition (Rc). The retained items from the original MAI were those that 

Schraw and Dennison (1994) found to be associated with either knowledge about cognition or 

regulation of cognition in both of their two studies.

The 13 items that measures knowledge about cognition only consist of items from the 

concepts three theoretical subscales. However 6 items were found by Schraw and Dennison (1994) 

to be associated with knowledge about cognition despite the fact that they belong to subscales of 

regulation of cognition. Those 6 items were therefore excluded.

The 15 statements that measures regulation of cognition consist of items from the concepts 

five theoretical subscales. A single item was found by Schraw and Dennison (1994) to be associated 

with knowledge about cognition despite the fact that it belongs to a subscale of regulation of 

cognition; that item was excluded. Eventually I translated the 28 retained items into Swedish. Like 

the original MAI, the short version is employed to measure knowledge of cognition and regulation 

of cognition, not a number of separate subcomponents of metacognition. The operational definitions 



15

of knowledge of cognition and regulation of cognition were the same as those employed by the 

creators of the original MAI (i.e., Schraw  & Dennison, 1994, p. 474-475).

MAI-28 was given a 5-point likert scale with the alternatives: never (0), seldom (1), 

sometimes (2), often (3), and always (4). The total score of knowledge about cognition ranges from 

0 to 52 and the total score of regulation of cognition ranges from 0 to 60. For the entire instrument 

the total score thus ranges from 0 to 112. 

the philadelphia mindfulness scale. The only difference made in the instrument from the pilot 

study was that I translated all items into Swedish.

Results

Reliability Analyses

Several reliability analyses were conducted. The results indicated that MAI-28 was reliable (α 

= 0.91). However two items (no. 10 and 15) had a weak correlation with the total score, that is 

Cronbach’s α were below 0.30 (Pallant, 2007). The two subscales of MAI-28, knowledge of 

cognition (α = 0.78) and regulation of cognition (α = 0.89) both had good internal consistency. 

PHLMS (α = 0,73) had somewhat lower internal consistency but this was acceptable, that is 

Cronbach’s α was above 0.70 (Pallant, 2007). Though several items had low correlations with the 

total score (i.e. item 1, 4, 8, 10, 11, 15 had a correlation coefficient below 0.30). However the 

subscales of PHLMS, awareness (α = 0.79) and acceptance (α = 0.80) both had satisfactory values 

and thus no items were excluded. 

Assessing Normality

Initial analyses were made to assess the variables skewness. The result indicated that the 

variables: knowledge of cognition (Kc), awareness (Aw) and acceptance (Ac) were not skew; 

neither was the total score of MAI-28. However regulation of cognition (Rc) was ”a borderline 
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case”. Thus two outliers in Rc were removed, and its skewness was assessed once more; the result 

indicated that the variable was no longer skew. The independent variables age and the number of 

education years both had a skewed distribution, and this could not easily ”be fixed” by the removal 

of a few extreme scores. Descriptive statistics for the dependent variables can be seen in appendix 

C, table 1. Note that the total score of PHLMS was not calculated, since Cardaciotto, et al (2008) in 

all their studies found that awareness and acceptance were unrelated. 

Before conducting further analyses the dependent variables were transformed into percent's of 

the total possible score of their scales. This was done due to the uneven number of items in the 

different subscales. Participants with a single missing value in a subscale were included, and the 

percent of their total possible score were calculated. The number of participants with missing values 

was small (see Table 1 in appendix C), a single participant had more than a total of one missing 

value in the entire questionnaire. Descriptive statistics for the dependent variables in percent are 

shown below in Table 1. 

Table 1. 

Descriptive Statistics

n M Mdn SD V Min Max

Kc 97 68.84 69.23 9.72 94.92 38.46 94.23

Rc 95 48.57 46.67 13.30 177.00 25.00 80.00

MAI-28 97 58.40 58.03 11.03 121.78 32.14 86.61

Aw 98 62.24 62.50 12.92 166.86 37.50 97.50

Ac 98 53.25 53.75 13.65 188.42 25.00 80.00

Note. Kc = Knowledge of cognition, Rc = Regulation of cognition, MAI.28 = percent of total possible score in 

metacognition, Aw = Awareness, Ac = Acceptance. 

Mann-Whitney’s U test was used to determine if there existed any significant differences 

between university groups (classes) in metacognition (i.e.,  in MAI-28, Kc or Rc) or mindfulness (in 
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Aw or Ac). The existence of such differences could distort the results or the conclusions drawn from 

them. The results showed only one significant difference, this was in Regulation of cognition (U = 

107.50, p <= .05) between the students that studied Work therapy II (n = 30) and those that studied 

Health psychology II (n = 13). The students that studied Work therapy II had significantly higher 

values in regulation of cognition. This was however the only significant difference found, thus it 

seemed unlikely that this difference would distort the results. 

Are Metacognition and Mindfulness related concepts?

Pearson’s correlation was used to assess if metacognition and mindfulness were related. 

Several significant correlations were found, which can be seen in table 2. The most important 

finding was that awareness was significantly related to metacognition, especially to its 

subcomponent Knowledge of cognition. Participants with higher awareness also generally had 

higher metacognition compared to students with lower awareness. Acceptance, the other central 

component of mindfulness was not significantly related to any of the variables.

Table 2. 

Pearson’s Correlation with Knowledge of Cognition (Kc), Regulation of Cognition (Rc), percent of  

total score in Metacognition (MAI-28), Awareness (Aw), and Acceptance (Ac).

Kc .84** (97)
Rc .94** (95) .59** (95)
Aw .51** (97) .48** (97) .39** (95)
Ac .03 (97) .06 (97) .00 (97) -.56 (97)

MAI-28 Kc Rc Aw
Note. Number within parenthesis represents the number of participants in the correlation. 

** p < 0.01 (two-tailed)

Several standard regression analyses were conducted to further examine the found relations. 

In the first analysis awareness was used as a predictor of MAI-28. The analysis showed that 
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awareness was a significant predictor (β = 0.51, t = 5.79; p <= .01) and explained 26.1% of the 

variance in MAI-28. 

Two more standard regression analyses were conducted to assess the relation between 

awareness and the two subscales of MAI-28. In the first analysis awareness was used as a predictor 

of Knowledge of cognition (Kc). The result indicated that awareness was a significant predictor (β = 

0.48, t = 5.38; p <= .05) and explained 23.4% of the variance in Kc. In the second analysis 

awareness was used as a predictor of regulation of cognition (Rc). The analysis showed that 

awareness was a significant predictor (β = 0.39, t = 4.09; p <= .001) and explained 15.3% of the 

variance in Rc. Together these results indicate that awareness was associated with metacognition. 

Though awareness were related to both subscales of metacognition, its relation to Knowledge of 

cognition was stronger than its relation to Regulation of cognition. This suggest that awareness 

might primary influence students Knowledge of cognition, that is their knowledge of metacognitive 

strategies such as planning, monitoring and evaluating.

In order to further assess awareness relation with metacognition the participants were first 

separated into three groups depending on their total percent of awareness (see Table 3). The groups 

were of uneven size. Mann-Whitney’s U test was therefore used to examine if there were any 

significant differences between the groups in MAI-28 or its subscales (Kc & Rc). This was done to 

examine low, medium and high awareness possible different influence on metacognition.

Table 3. 

Participants separated into groups by their Awareness.

n
Group A - Aw <= 55% 28
Group B - Aw > 55% and Aw <= 65% 38
Group C - Aw > 65% 31

The results showed significant differences in metacognition between group A and B (U = 327.50, p 
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<= .01), between A and C (U = 177.00, p <= .001) and between B and C (U = 405.00, p <= .05). 

The participants with a higher awareness also generally had significantly higher metacognition as 

measured by MAI-28. 

Several significant differences in the subscales of MAI-28 were also found. Significant 

differences in Kc were found between group A and B (U = 358, p <= .05), and between A and C (U 

= 195, p <= .001), and also between group B and C (U = 383,  p <= .01). The students with a higher 

awareness also generally had higher knowledge of cognition than students with lower awareness. 

Only one significant difference between the groups were found in regulation of cognition, this 

difference was found between group A and C (U = 193, p <= .001). This latter finding indicates that 

awareness might only influence Regulation of cognition if it is high. 

In summary this section has shown that awareness was related with metacognition. Though 

its influence on Knowledge of cognition was stronger than its relation to Regulation of cognition. 

Does Age or Number of Education Years influence Metacognition or Mindfulness?

The variables age and number of education years were both skew. Spearman’s correlation was 

therefore employed to assess whether the students age and their number of education years were 

significantly related to their metacognition or mindfulness. No significant correlations were found.

Thus the students age and number of education years did not have a significant influence on their 

metacognition.  

Though Spearman’s correlation indicated no significant correlations Mann-Whitney’s U test 

was also employed to examine if age had an influence on metacognition or mindfulness. Using the 

median as a cut-point the participants were separated in groups. One group consisted of participants 

with an age above the median (Mdn = 22.00, SD = 6.57) and one group of those with an age below 

the median. Mann-Whitney’s U test indicated no significant age-related differences. Thus age were 

unrelated to both metacognition and mindfulness.
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Mann-Whitney’s U test was also employed to examine if the number of years the participants 

had studied influenced their metacognition or mindfulness. The median of the number of education 

years (Mdn = 1.5, SD = 1.08) was used to separate the students in two groups. The result showed no 

significant differences between the two groups. Thus the students number of education year were 

unrelated to their metacognition and mindfulness. 

Analyses were also conducted to determine if age and the number of education years 

together had a influence on metacognition or mindfulness, this was done with Mann-Whitney’s U 

test. The median of age and education years were used to separate the participants in two groups 

(see Table 4). One group (n = 33) consisted of students that had studied 1.5 years or less, and were 

22 years or younger. The other group (n = 28) consisted of students that had studied more than 1.5 

years, and were above 22 years. A number of the participants (n = 23) did not fit into any of the two 

groups, due to the stated conditions. The results did not indicate any significant differences. Thus 

the somewhat older students that had studied at university more than 1.5 years did not have higher 

metacognition or mindfulness compared to somewhat younger students who had studied less than 

1.5 years. 

In summary this section has shown that both the students age and number of education years 

were unrelated to their metacognition and mindfulness.

Table 4. 

Participants separated into groups by their Age and Number of Education Years.

n
Group 1 - Age <= 22 and Education years <= 1.5 33
Group 2 - Age > 22 and Education years > 1.5 28

Is there an Interaction Effect between Age and the Number of Education Years?

The results of Mann Whitney’s U test suggested that the students age and education years did 
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not interact and together influence metacognition or mindfulness. The use of a parametric test was 

however necessary to determine whether there was a interaction effect or not. Though this required 

a violation of the assumptions regarding the data (i.e. normal distribution etc.) that are made when 

parametric tests are employed. A mulitivariate variance analysis was however conducted. The result 

did not indicate any significant interaction effect, that is age and number of education years did not 

interact and together influence metacognition or mindfulness.

Discussion

This study suggests that metacognition and mindfulness, to some extent, are interrelated 

concepts. However,  “acceptance” a central component of mindfulness did not appear to have any 

significant relation to metacognition. The results indicated that only “awareness”, the other central 

component of mindfulness was related to metacognition. In general the students with a higher 

awareness also had a higher total metacognition compared to other groups of students. These 

findings seem to suggest that the employed instruments might capture a more general and 

fundamental awareness that affect both metacognition and mindfulness. 

Being aware of one’s cognition is central for both knowledge of cognition and regulation of 

cognition. Thus, it is somewhat surprising that the results indicated that awareness had a stronger 

relation to knowledge of cognition. Although being aware of one’s cognition do not necessarily 

mean that one  is also able to regulate it to a satisfactory degree; which is apparent in anxiety 

disorders (e.g. see Wells, 1999). The results of my study indicated that awareness might primary 

influence Regulation of cognition only if it is high. 

Another finding was that knowledge and regulation of cognition were significantly correlated 

(r = 0.59); this was however not unexpected given that they are theoretically related and several 

other studies have found this relationship (e.g., Schraw, 1994; Schraw & Dennison, 1994; Sperling, 

Howard, Miller & Murphy, 2002; Sperling, Howard, Staley & Dubois, 2004).
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The results of this study did not indicate that the participants age, or the number education 

years had any significant influence on metacognition or mindfulness. Neither did the results indicate 

that the factors interacted with each other and together affected metacognition or mindfulness. 

Sperling, Howard, Starley and DuBois (2004) found that students that had studied during a longer 

time (i.e. sophomores and juniors) generally had higher metacognition compared to other students. 

Their results are thus inconsistent with my results.

However Sperling et al. (2004) mentioned that their results might be due to the students’ 

different subjects majors. In their study one sample represented a cross section of subject majors, 

while the other sample consisted of students in educational psychology. They found that students 

that studied educational psychology had higher metacognition than the students in the other group. 

In my study the students were drawn from four classes: English I, Sociology I, Health 

psychology II, and Work therapy II. My results indicated one significant difference in regulation of 

cognition between the students in Work Therapy II and in Health Psychology II. The students in 

Work Therapy II had significantly higher regulation of cognition compared to the students in Health 

psychology II. The difference could be due to differences in education, but  due to the few 

participants in Health Psychology II  no conclusions could be drawn. Thus it remains unclear if 

there are any systematic differences in metacognition between different areas of education at 

university. 

Limitations

This study has several limitations, some of which derives from the use of a short version of 

the Metacognitive Awareness Inventory (MAI). Although MAI can be regarded as reliable and valid 

(Schraw & Dennison, 1994; Sperling, Howard, Starley & DuBois, 2004) this do not necessarily 

imply that MAI-28 also is reliable or valid. Although the results of the reliability analyses were 

good,  it needs to undergo validation studies similar to those that MAI has gone through. 
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Reliability analyses also showed acceptable values for the other employed instrument, the 

Philadelphia Mindfulness Scale; though it should be noted that several items had a low correlation 

with the total score. 

Both MAI and PHLMS were translated into Swedish, even minor differences in items caused 

by this can according to Schwartz (1999) have huge effects. However the pilot study indicated that 

the translation of the instruments were necessary. It would however have been beneficial to have 

more than one person translate the instruments in order to be able to compare translations.  

Other limitations are related to the sample. A random sampling would have been favourable, 

though the study would then have been more difficult to conduct. The use of students as participants 

might also influence the results. Even if metacognitive strategies such as planning, monitoring and 

evaluating are not explicitly taught at universities the techniques are at least likely to be commonly 

employed by students. Thus the university population might therefore differ from other populations. 

It should also be noted that the sample in this study was relatively small. 

Due to the small sample size the students were separated with the median as cut-point, this 

was however not optimal. Though due to the small sample and the variance in age and education 

years it was necessary. Future studies with larger samples and higher variance in age and education 

years are needed to further examine whether the two variables affects metacognition or 

mindfulness.

Finally some limitations derives from the use of nonparametric tests which are not as 

powerful as their parametric counterparts. There are different opinions regarding when parametric 

tests can be used and when they should not be used. The approach adopted in this study was to not 

use variables with a skew distribution or uneven groups in parametric tests, with one exception. In 

order to determine if age and education years interacted with each other an analysis of variance had 

to be used despite that it assumes a normal distribution. 
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Summary

In spite of its limitations the study has shed some light on the primary theoretical relation 

between metacognition and mindfulness. The study has shown that awareness a central factor of 

mindfulness was significantly related to metacognition, especially to its subcomponent Knowledge 

of cognition. The results of the study also indicated that awareness might influence Regulation of 

cognition if it is high. Future studies are necessary to determine if this is the case. My study might 

however be a first step in the search for a general cognitive ability that influences both 

metacognition and mindfulness. 

 My study did also support the notion that awareness and acceptance are two independent and 

statistically unrelated components (see Cardaciotto et al., 2008), even if they are both central in 

mindfulness. However the study has raised more questions than it has answered. The relation 

between the metacognition and mindfulness is still not clear. It is possible that they are related by a 

general awareness that influences both metacognition and mindfulness. A possible way to examine 

this could be to assess metacognition and mindfulness before and after the participants have 

undergone a program involving mindfulness-training such as mindfulness-based cognitive therapy. 

If the concepts are related by a fundamental awareness they should be expected to develop together. 

It is also unclear if the number of education years influences the students’  metacognition. 

This can be examined by comparing students that are at the end of their education and students that 

have recently started to study. Another way to examine this is to examine if students at high school 

and at university differs in metacognition. It is possible that education differences between different 

areas accounts for the inconsistent results. This is another question left for future studies to address. 

Concluding Remarks

This study was conducted in order to highlight a more or less underlying assumption that 

metacognition and mindfulness are related. I believe that it is beneficial for sciences, and especially 
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psychology to address and to reduce the number of assumptions made. In line with Dinsmore et al. 

(2008) and others, I also believe that a more coherent use of terms benefits the entire field of 

psychology. Else we might find ourselves building towers of Babel. 
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Appendix A

Allmän information

Jag studerar denna termin vid Örebro universitet och arbetar för närvarande med min 

D-uppsats i psykologi. Min studie fokuserar på två begrepp förknippade med medvetenhet. 

Syftet med studien är delvis att undersöka om begreppen är relaterade. 

Information om studien

Första delen av studien handlar om hur du lär dig och vilka strategier som du använder. Den andra 

delen berör medvetenhet i vardagen, vad du normalt lägger märke till. Studien avslutas med några 

demografiska frågor. 

Det är självklart frivilligt att delta i undersökning, du kan också när som helst välja att avbryta 

din medverkan. De uppgifter som samlas in kan inte knytas till någon enskild person. Uppgifterna 

kommer också att behandlas konfidentiellt.

Om du önskar att ta del av studiens resultat anger du din email-adress på den separata lapp 

som medföljer studien. Du kommer då att erhålla ett email (senast 26:e Maj) i vilken resultatet av 

studien summeras i enkla termer. 

Frågor eller synpunkter angående studien hänvisas till: 

Robin C. Mörck: robmov091@student.oru.se
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Appendix B

Table 1.

MAI-28 items and MAI original items (the latter from Schraw Dennison, 1994)

MAI-28 item MAI item Item conceptual affilation Item theoretical subscale
1 32 Kc DK
2 26 Kc CK
3 33 Kc PK
4 6 Rc P
5 41 Rc IMS
6 2 Rc M
7 19 Rc E
8 5 Kc DK
9 29 Kc CK
10 3 Kc PK
11 23 Rc P
12 37 Rc IMS
13 11 Rc M
14 24 Rc E
15 46 Kc DK
16 15 Kc CK
17 10 Kc DK
18 36 Rc P
19 28 Rc M
20 16 Kc DK
21 22 Rc P
22 20 Kc DK
23 8 Rc P
24 49 Rc M
25 12 Kc DK
26 1 Rc M
27 17 Kc DK
28 38 Rc E

Kc = knowledge of cognition; Rc = regulation of cognition.
DK = declarative knowledge; PK =procedural knowledge; CK = conditional knowledge.
P = planning; IMS = information management strategies; M = monitoring; E = evaluation.
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Appendix C

Table 1. Descriptive Statistics

n M Mdn SD V Min Max

Kc 95 35.79 36.00 5.11 26.08 20.00 49.00

Rc 93 29.03 28.00 8.02 64.29 15.00 48.00

MAI-28 93 65.33 65.00 12.54 157.69 36.00 97.00

Aw 95 24.84 25.00 5.23 27.37 15.00 39.00

Ac 94 21.32 21.50 5.46 29.79 10.00 32.00

Note. Kc = knowledge of cognition, Rc = regulation of cognition, MAI-28 = total score of MAI-28, Aw = awareness, Ac 

= acceptance.


