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Abstract.  Online learning environments allow for the implementation of psy-

chometric scales on diverse samples of students participating in authentic learn-

ing tasks.  One such scale, the Intrinsic Motivation Inventory (IMI) can be used 

to inform stakeholders of students’ subjective motivational and regulatory styles.  

The IMI is a multidimensional scale developed in support of Self-Determination 

Theory [1, 2, 3], a strongly validated theory stating that motivation and regulation 

are moderated by three innate needs: autonomy, belonging, and competence.  As 

applied to education, the theory posits that students who perceive volition in a 

task, those who report stronger connections with peers and teachers, and those 

who perceive themselves as competent in a task are more likely to internalize the 

task and excel.  ASSISTments, an online mathematics platform, is hosting a se-

ries of randomized controlled trials targeting these needs to promote integrated 

learning.  The present work supports these studies by attempting to validate four 

subscales of the IMI within ASSISTments.  Iterative factor analysis and item re-

duction techniques are used to optimize the reliability of these subscales and limit 

the obtrusive nature of future data collection efforts.  Such scale validation efforts 

are valuable because student perceptions can serve as powerful covariates in dif-

ferentiating effective learning interventions. 

Keywords: Intrinsic Motivation Inventory, Self-Determination Theory,         

ASSISTments, Factor Analysis, Validity, Reliability. 

1 Introduction 

1.1 Psychometric Research in Online Learning: Value for AIED 

Online learning environments allow for the implementation of psychometric scales on 

diverse samples of students participating in authentic learning tasks.  Scales measuring 

personality traits, values, beliefs, motivation, and other self-reported psychological 

characteristics, have supported educational research for many years.  However, it seems 

that recent opportunities for data collection at scale, made possible by omnipresent 

technology, have led many researchers to overlook the procedures necessary to ensure 

valid measurement.  

Although this may not seem like an issue of particular interest to the AIED commu-

nity, it should be of critical concern.  Validating a measure in a learning environment 



 

before its formal use strengthens the validity and reliability of resulting claims.  AIED 

researchers commonly focus on advancing models of student learning or affect [4, 5].  

Models featuring data collected from a clickstream or sensors can be supplemented by 

student self-reports from psychometric scales to explain additional variance or reduce 

error.  A recent article in the Journal of Learning Analytics highlighted psychometric 

variables relevant to academic performance including measures of cognitive ability, 

temperament, personality, motivation, and learning strategies [6].  Although research-

ers tend to cite published reliability statistics before implementing popular psychomet-

ric scales, few employ the exploratory or confirmatory factor analyses (or similar meth-

ods) necessary to validate use of the scale in their specific domain, population, and/or 

learning environment.  This is not to say that these techniques are completely foreign 

to researchers in the field; one positive example observed during a review of related 

literature established and validated a measure of learners’ perceptions of pedagogical 

agents prior to its use in further research [7].  In contrast, it is common practice in 

psychology to cite an initial publication as proof of a scale’s validation prior to its for-

mal use.  As such, the AIED community may benefit from stronger approaches to psy-

chometric application.  

A concrete example of the importance of scale validation stems from recent focus in 

the AIED community toward personalization [8].  Researchers tackle this problem by 

using learner analytics, data mining techniques, and randomized controlled trials to iso-

late the most effective learning interventions for each student based on a set of prede-

fined characteristics.  In such contexts, self-report measures from psychometric scales 

can provide an opportunity to explain additional variance between students. Scale 

scores can be used as dependent measures for the purpose of prediction (i.e., “students 

with high prior knowledge are more likely to report feeling competent”) or as independ-

ent variables for exploring interactions or mechanism (i.e., “students with high percep-

tions of autonomy outperformed those with low perceptions of autonomy differentially 

by treatment condition”).  Thus, it is critical to strengthen these metrics by taking steps 

to validate psychometric scales within specific domains, populations, and/or learning 

environments. 

 

1.2 Self-Determination Theory and the Intrinsic Motivation Inventory 

The Intrinsic Motivation Inventory (IMI) [9] is a multidimensional scale developed in 

support of Self-Determination Theory (SDT) [1, 2, 3], a strongly validated theory 

claiming that motivation and regulation are guided by three innate needs: autonomy, 

belonging, and competence.  As applied to education, this theory posits that students 

who perceive volition in a task, those who report stronger connections with peers and 

teachers, and those who perceive themselves as competent in the task at hand are more 

likely to internalize the task and excel.  It has been shown that promotion of these needs 

in educational environments can lead to higher quality learning, as well as greater con-

ceptual understanding, personal growth, and positive adjustment [10].  If validated in 

an online learning environment, the IMI could potentially be used to inform stakehold-

ers of students’ motivational and regulatory styles, alerting them to pertinent implica-

tions for learning outcomes and appropriate interventions.  



 

In their landmark review outlining the growth of SDT, Ryan & Deci [2] cite appli-

cations of the theory across research domains including education, health care, religion, 

health and exercise, political activity, environmental activism, and intimate relation-

ships.  The IMI has also been applied broadly, with past work validating versions of its 

subscales in contexts including sports and competition [11, 12], reading [13], mathe-

matics [14], language learning [14], psychiatry [15], medicine [16], puzzle completion 

[17], computer tasks [18], and teacher training [19].  Past work has also shown IMI 

subscales to have strong temporal reliability [20]. While examples of IMI application 

have clearly varied by domain, task, and sample population, it is important to note that 

they have also varied by scale and item inclusion, scale and item order, and data col-

lection environment.  As such, the developers of the IMI encourage researchers to val-

idate the scale within their specific domains, populations, and/or environments of in-

terest [9]. 

 

1.3 The Present Work 

The present work provides an example of scale validation in an online learning envi-

ronment using iterative exploratory factor analysis and item reduction techniques.  AS-

SISTments (www.assistments.org), an online learning environment known for its em-

brace of educational research at scale [21, 22], is currently hosting a series of random-

ized controlled trials examining learning interventions that target the innate needs de-

fined by SDT with the goal of promoting integrated learning and thereby improving 

student performance.  In support of this research, the present work attempts to validate 

four subscales of the IMI measuring students’ perceptions of autonomy, belonging (or 

relatedness), competence, and interest/enjoyment within ASSISTments.  Validation of 

IMI subscales within ASSISTments is valuable because students’ perceptions can serve 

as powerful independent or dependent measures when isolating effective learning in-

terventions.  Goals of the present work are to achieve convergent, discriminant, and 

face validity for each subscale, to achieve high reliability for each subscale, and to re-

duce the number of items within each subscale for future implementation.  The latter 

goal will make future data collection less obtrusive (by requiring fewer items), thereby 

allowing survey efforts to more easily scale to the broader ASSISTments user popula-

tion (approximately 50,000 users).  

2 Methods 

2.1 Sample 

Five teachers who regularly work with ASSISTments were contacted with the request 

that their students participate in a 28-item Likert scale survey.  Teachers were notified 

that the survey would immediately follow a brief assignment (of their choice) used for 

classwork or homework, and that it would add 5-10 minutes to the assignment based 

on students’ reading levels.  Four teachers chose to participate and provided assign-

ments that were modified by the primary author to include two additional items, one 



 

introducing the survey as a data collection tool to strengthen students’ experiences 

within ASSISTments and one providing access to the IMI subscales.  

Participating teachers and their students were representative of different subpopula-

tions and sampling styles.  A total of 226 students participated in at least one of the four 

subscales.  Students of Teacher 1 (n = 73) and Teacher 2 (n = 54) were enrolled in 7th 

grade math classes at two schools in two different suburban/rural locations in Massa-

chusetts.  Teacher 1 chose to embed the IMI subscales after an 8-question homework 

assignment.  Teacher 2 split delivery of the subscales, enrolling her students in a ran-

domized controlled trial including two scales (Interest/Enjoyment and Competence) for 

homework, and choosing to embed the remaining two scales (Autonomy and Belong-

ing) following an 8-question classwork assignment.  These two assignments were 

strongly conceptually linked and split scale delivery was embraced to examine the po-

tential consequences for reliability and score interpretation within teachers.  Students 

of Teacher 3 (n = 46) were enrolled in high school level math courses in an urban loca-

tion in Massachusetts and were highly representative of ESL and low SES populations.  

Teacher 3 chose to embed the subscales after a “class opener” with two multiple choice 

questions.  Students of Teacher 4 (n = 53) were enrolled in high school level engineer-

ing courses in an urban location in Massachusetts and represented accelerated learners.  

Teacher 4 chose to embed the survey following a 20-question assignment on velocity.  

All students were familiar with ASSISTments and used the system regularly for 

classwork and homework in the courses in which they were surveyed.  In general, stu-

dents were not allowed to opt out of survey participation up front but were allowed to 

skip scale responses and progress to the end of their assignments at any time during 

their participation.  For the RCT-bound scales delivered by Teacher 2, students were 

prompted to opt-in to survey participation causing unbalanced scale responses between 

subscales within Teacher 2.  This caused average overall missingness (%) to vary by 

scale across teachers: Interest/Enjoyment (M = 13.60, SD = 0.33), Autonomy (M = 

2.16, SD = 0.46), Belonging (M = 3.70, SD = 0.35), and Competence (M = 14.38, SD 

= 0.37).  The analytic sample was reduced based on missing data using listwise deletion.  

This approach is appropriate for factor analysis because unbalanced items can sway 

factor loadings [23].  As such, results are based on samples with complete response 

patterns for modeled scale items.  

 

2.2 Intrinsic Motivation Inventory (IMI) 

The IMI is a multidimensional scale intended to measure the subjective experiences of 

participants following task participation [9, 1].  Various iterations of the IMI have been 

in use for more than 30 years, with well-established validity and subscale reliability 

across tasks, conditions, and settings [9].  The scale has six primary subscales that can 

be mixed and matched to suit research needs: interest/enjoyment, perceived compe-

tence, effort, value/usefulness, felt pressure and tension, and perceived choice.  A sev-

enth subscale intended to measure perceived relatedness or belonging was added in 

recent years and has not yet been established as valid or reliable.  

Subscales. All scale items were modified slightly to reflect an academic task or set-

ting; such modifications are thought to be inconsequential to outcomes [9].  Students 



 

were asked to indicate how true each statement was for them using a Likert scale (1 = 

Not at All True, 7 = Very True).  Past work has suggested that order effects of scale and 

item delivery are negligible and that subscales can be included or excluded as necessary 

[24; 9]. The four subscales considered in the present work align with the basic psycho-

logical needs defined by Self-Determination Theory, as detailed in the subsections be-

low. 

Interest/Enjoyment. This subscale is the primary measure of intrinsic motivation.  It 

includes seven items regarding intrinsic motivation (i.e., “I enjoyed doing this assign-

ment very much”), with two items reverse scored (i.e., “This assignment did not hold 

my attention at all”). 

Autonomy. This subscale is the primary measure of perceived autonomy, also known 

as choice, volition, or task-based locus of control.  Scores on this scale have previously 

been shown to predict Interest/Enjoyment scores [9].  This subscale includes seven 

items regarding perceived autonomy (i.e., “I did this assignment because I wanted to”), 

with five items reverse scored (i.e., “I did this assignment because I had to”).  

 Belonging. This subscale is the primary measure of perceived relatedness or belong-

ing. This scale was added to the IMI in recent years and does not have well established 

validity or reliability. In addition, modifications to items in this subscale to capture how 

well students felt they related to their classmates may have been more significant than 

modifications to other scales because the effect was extrapolated to a collective group 

(i.e., changing “task” or “activity” to “assignment” does not extrapolate to many tasks).  

This subscale includes eight items (i.e., “I’d like a chance to interact with my classmates 

more often”) with four items reverse scored (i.e., “I don’t feel like I could really trust 

my classmates”).  

Competence. This subscale is the primary measure of perceived competence or feel-

ing capable and confident.  Scores on this scale have previously been shown to predict 

Interest/Enjoyment scores [9].  This subscale includes six items (i.e., “I am satisfied 

with my performance on this assignment”) with one item reverse scored (i.e., “This was 

an assignment that I couldn’t do very well”).  

 

2.3 Procedure 

Data was retrieved by integrating Qualtrics, a readily accessible survey infrastructure, 

with ASSISTments using the ASSISTments Survey System available through the AS-

SISTments TestBed [25].  This system uses an iframe to establish a connection between 

the two platforms, resulting in the ability to link survey data to ASSISTments perfor-

mance through anonymized student and assignment identification numbers.  Two items 

were added to the end of each participating teacher’s assignment: a verification item 

introducing the survey as a data collection tool to strengthen students’ experiences 

within ASSISTments, and an item with an embedded iframe that connected students to 

the survey content in Qualtrics while they worked in ASSISTments. 

IMI items were delivered through Qualtrics using subscale alignment.  Except for 

those of Teacher 2, all students were asked to respond to all items pertaining to Inter-

est/Enjoyment in a single page view.  When finished, or if opting not to answer, they 

could select “Next” to move on to the next page and subscale.  Students cycled through 



 

the Autonomy, Belonging, and Competence subscales in this fashion until ultimately 

completing the survey.  Due to Teacher 2’s split delivery, her students opted-in to the 

Interest/Enjoyment and Competence subscales after a homework assignment and re-

ceived the Autonomy and Belonging subscales after a subsequent class assignment us-

ing the same protocol and infrastructure noted above.  

The data collection period lasted one week.  Data was retrieved from Qualtrics and 

ASSISTments, compiled, and preprocessed for IBM SPSS Statistics.  Variables were 

cleaned, and missing data was labelled for proper exclusion from analysis.  Redundan-

cies were removed while merging data (24 students accessed the survey multiple times; 

in these cases, only first responses were retained).  The resulting data file contained 

responses from 226 students.  Items were reverse scored as necessary - a step not re-

quired for factor analysis, but critical for calculating reliability using Cronbach's a [23].  

Higher score values indicated higher levels of scale sentiment across all scales (i.e., 

greater enjoyment).  De-identified survey data is available at [26] for additional refer-

ence.  

Following the guidelines set forth by Field [23] iterative scale reduction was con-

ducted using principal axis factor analyses.  Given the likelihood of correlations be-

tween subscales, oblique rotation (i.e., direct oblimin) offered a more appropriate ap-

proach than orthogonal rotation (i.e., varimax).  Factors were established using tradi-

tional methods: factors with eigenvalues greater than 1.0 were considered valid for in-

clusion using Kaiser's criterion, and scree plots were developed to confirm factor count 

by estimating the point of inflexion.  Items were removed as part of the iterative process 

to establish stronger validity and reliability.  Inter-item correlations and subscale relia-

bility measures were consulted for scale reduction. Where items were removed, factor 

analysis was repeated to assess potential changes to factors and loadings and to opti-

mize the model.  

3 Results 

3.1 Iterative Scale Reduction 

28-Item Factor Analysis. A principal axis factor analysis was conducted on all 28 

items from the IMI subscales using direct oblimin oblique rotation.  After listwise de-

letion of missing responses the analytic sample consisted of 180 students.  The Kaiser-

Meyer-Olkin measure verified the sample was large enough for analysis, KMO = .81, 

and Bartlett’s Test of Sphericity was significant, χ2 (378) = 2,818.75, p < .001 (as de-

sired).  In addition, the diagonals of the anti-image correlation matrix were above .5 (as 

desired).  Thus, 180 students provided an adequate sample size for analysis.  

This analysis was conducted to assess initial model structure and examine the poten-

tial for item reduction.  The model had poor structure, as suggested by a determinant of 

5.61E-008 (denoting issues of multicollinearity), numerous after extraction communal-

ities below 0.70, and an average communality of 0.58 denoting that Kaiser’s criterion 

was not necessarily an appropriate threshold for factor inclusion.  The model resolved 

to six factors using Kaiser’s criterion and four or six factors based on interpretation of 

the scree plot’s point of inflexion.  Four factors, as desired based on the initial subscales, 



 

accounted for 56% of the variance in the model, with the remaining two factors ac-

counting for an additional 11%.  

The correlation matrix attained from this analysis (Table 1) was helpful in reducing 

scale items to establish a stronger model.  Field [23] suggests beginning the reduction 

process by assessing the correlation matrix for multiple inter-item correlations over .90 

or under .30.  As none of the correlations exceeded .90, items were slated for removal 

from the model if 50% or more of the within-scale inter-item correlations were .30 or 

less (i.e., item E4 had 3/6 correlations of .30 or smaller; suppressed correlations are all 

less than .30).  Using this approach, eight items were removed from the model: Inter-

est/Enjoyment Item 4 (50%), Autonomy Item 6 (50%), Belonging Items 2 (57%), 3 

(57%), 4 (86%), 5 (57%), and 7 (57%), and Competence Item 6 (100%). 

 

20-Item Factor Analysis. Following removal of these eight items, a second principal 

axis factor analysis was conducted on the remaining 20 items, again using direct obli-

min oblique rotation.  The analytic sample again consisted of an adequate sample size 

of 180 students: the Kaiser-Meyer-Olkin measure verified the sample was large enough 

for the analysis, KMO = .84, and Bartlett’s Test of Sphericity was significant, χ2 (190) 

= 2,066.79, p < .001.  

Model structure was still not ideal.  The expected structure was resolved, with four 

factors retained (using Kaiser’s criterion), explaining 66% of the variance and with all 

items loading on their expected subscales.  However, although the determinant in-

creased to 5.84E-006, it remained lower than the desired minimum of 1.00E-005, sug-

gesting that a multicollinearity issue remained and that additional items should be con-

sidered for removal.  

Having addressed the issue through the correlation matrix, no additional reductions 

were suggested using this approach.  Thus, reliability analyses were conducted on each 

subscale to determine candidates for removal.  Cronbach’s a was used with listwise 

deletion of missing values by scale.  Analysis suggested that reliability of the six re-

maining items in the Interest/Enjoyment subscale was high, a = .91 (n = 191), but could 

be increased by removing Item 3.  Reliability for other subscales was mixed, as shown 

in Table 2, but no other items met qualifications for removal using this approach.  

Therefore, Interest/Enjoyment Item 3 was removed from the model, leaving 19 items. 

 

19-Item Factor Analysis. Following item removal, a final principal axis factor analysis 

was conducted on the remaining 19 items, again using direct oblimin oblique rotation. 

Listwise deletion of missing data left an analytic sample of 181 students. The Kaiser-

Meyer-Olkin measure verified the sample was large enough for the analysis, KMO = 

.83, and Bartlett’s Test of Sphericity was significant, χ2 (171) = 1,988.72, p < .001. 



 

Table 1. Inter-item correlations in the 28-item model (n = 180). 

 Interest/Enjoyment Autonomy Belonging Competence 

Scale/Item 1 2 3 4 5 6 7  1 2 3 4 5 6 7  1 2 3 4 5 6 7 8  1 2 3 4 5 6 

Enjoyment                             

   E1 --                            

   E2 .83 --                           

   E3 .52 .53 --                          

   E4 .32 .33 .62 --                         

   E5 .69 .67 .43 .19 --                        

   E6 .75 .77 .47 .30 .74 --                       

   E7 .62 .64 .34  .70 .65 --                      

Autonomy                             

   A1 .42 .37 .36 .21 .41 .35 .36  --                     
   A2 .15  .24 .25 .18  .14  .39 --                    

   A3 .17 .17 .32 .24 .21 .17   .43 .53 --                   

   A4 .13 .15 .20 .17 .24 .15 .18  .31 .39 .53 --                  

   A5 .24 .20 .30 .25 .30 .31 .23  .51 .42 .57 .48 --                 

   A6 .47 .52 .37 .21 .56 .43 .44  .45 .24 .31 .21 .45 --                

   A7 .18  .23 .17 .26 .22 .22  .39 .36 .40 .58 .59 .24 --               

Belonging                             

   B1 -.13    -.14 -.14         .15  --              

   B2              -.13 .14  .67 --             

   B3       .15          .23 .18 --            

   B4                   .25 --           

   B5     -.23 -.14 -.16  -.23     -.23   .45 .39 .26  --          

   B6           .15      .43 .35 .38  .47 --         

   B7               -.18  .16  .40 .44 .26  --        

   B8     .13  .19          .35 .24 .64 .18 .27 .31 .47 --       
Competence                             

   C1          -.24 -.18 -.19 -.14    .24 .13 .19  .18   .16  --      

   C2          -.21 -.16 -.23 -.25  -.21  .18 .13 .27    .14 .19  .61 --     

   C3 .13 .17   .13  .15   -.18 -.13 -.15  .16 -.15  .17  .33    .21 .26  .62 .56 --    

   C4          -.16 -.13 -.15     .34 .22 .21  .17  .20 .17  .77 .61 .66 --   

   C5   -.14      -.12 -.29 -.25 -.18 -.22    .28 .15 .29  .18  .23 .25  .78 .70 .68 .83 --  

   C6 -.25 -.15 -.21  -.26 -.15 -.18  -.33 -.27 -.16  -.23 -.27   .22 .31 .15  .29 .24    .15 .14 .17 .19 .29 -- 

Note. Bold correlations, p < .01; all others, p < .05. Suppressed correlations were not significant at p < .05. 





 

Table 3. Summary of exploratory factor analysis results in the 19-item model (n = 181). 

Scale/Item Interest/Enjoyment Competence Autonomy Belonging 

Interest/Enjoyment     

   IE2 – This assignment was fun to do.  .879    

   IE1 – I enjoyed doing this assignment very much. .858    

   IE6 – I thought this assignment was quite enjoyable. .857    

   IE5 – I would describe this assignment as very interesting. .810    

   IE7 – While I was doing this assignment, I was thinking about how much I enjoyed it. .767    

Competence     

   C4 – I am satisfied with my performance on this assignment.  .935   

   C5 – I was pretty skilled at this assignment.  .915   

   C1 – I think I am pretty good at this assignment.  .868   

   C3 – After working at this assignment for a while, I felt pretty competent.  .709   

   C2 – I think I did pretty well at this assignment, compared to other students.  .664   

Autonomy     

   A5 – I did this assignment because I had no choice. (R)    .780  

   A3 – I didn’t really have a choice about doing this assignment. (R)   .720  

   A7 – I did this assignment because I had to. (R)    .704  

   A4 – I felt like I had to do this assignment. (R)   .663  

   A2 – I felt like it was not my own choice to do this assignment. (R)    .581  

   A1 – I believe I had some choice about doing this assignment.   .518  

Belonging     

   B6 – I’d really prefer not to interact with my classmates in the future. (R)    .665 

   B1 – I feel really distant to my classmates. (R)    .643 

   B8 – It is likely that my classmates and I could become friends if we interacted a lot.    .492 

Eigenvalues 4.97 4.19 2.27 1.47 

% of variance 26.16 22.07 11.92 7.74 

a .92 .92 .83 .56 





 

Scale scores were defined for each student by averaging factor items and then aggre-

gated by teacher for final comparison (see Figure 2).  Such aggregates offer an example 

of how this psychometric scale could be used to establish useful variables or covariates 

for future research.  ANOVAs revealed significant differences between teachers on all 

subscales: Interest/Enjoyment, F (3, 190) = 3.71, p < .05; Autonomy, F (3, 218) = 6.98, 

p < .001; Belonging, F (3, 216) = 6.76, p < .001; and Competence, F (3, 191) = 21.08, 

p < .001. Given numerous confounds in present survey collection (e.g., teacher, assign-

ment, skill level, age range) further assessment was not considered. However, future 

work could control for potential sources of variance to better define the mechanisms 

underlying these significant differences. 

4 Contributions & Limitations 

The goal of the present work was to validate subscales of the IMI within ASSISTments 

to support a series of randomized controlled trials assessing the efficacy of learning 

interventions that target students’ perceptions of autonomy, belonging, and compe-

tence.  Employing an iterative factor analysis and item reduction approach with an an-

alytic sample of 181 students established substantial convergent validity and high reli-

ability for three reduced IMI subscales (Interest/Enjoyment, Autonomy, and Compe-

tence).  Issues were observed with the reliability of the Belonging subscale, due in part 

to the high proportion of items removed to optimize the model.  This subscale is not 

well-established as valid or reliable [9] and it did not perform well within ASSIST-

ments. As such, the Belonging subscale will not be used in future data collection efforts 

and students’ aggregate scores on this subscale will not be used in future analyses.  Re-

sults also suggested that all four subscales exhibited high discriminant and face validity.   

Limitations of this work include potential bias introduced by varied delivery proto-

col of subscales (i.e., Teacher 2’s split delivery), delivery of items aligned within sub-

scales (although previously addressed as inconsequential for psychometric scales [9, 

24]), and the potential for reduced external validity due to item reduction.  The random-

ized controlled trials supported by this work will use the subscales established by the 

19-item model when compiling aggregate scores for use in future analyses.  The reduc-

tion of 9 items from these subscales will also make future data collection using the IMI 

within ASSISTments less obtrusive, thereby allowing survey efforts to scale.  With 

hope, these results also serve as a valuable reminder for the AIED community that con-

textually validating a psychometric scale prior to its formal use strengthens the validity 

and reliability of resulting claims. 
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