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Abstract: In this paper, we wonder: How aware are learogtiseir metacognitive skills at
studying? In order to respond such a question, @gse a student model to acquire,
measure, and depict basic metacognitive skillseafrers. Our metacognitive student
model describes underlying concepts of knowledgé wegulation domains. The first
experiment reveals: Groups of college students@wide gray-level scale of awareness of
their metacognitive skills.
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Introduction

According to Flavell,. Metacognition is: "...the mtoring and consequent regulation and
orchestration of cognitive transactions in relatiorthe cognitive objects or data on which
they bear, usually in service of some concrete goabjective” [4]. In words said by Gama:
“Metacognitive knowledge consists primarily of kneage or beliefs about what factors or
variables act and interact in what ways to afféet tourse and outcome of cognitive
enterprises” [6]. Metacognitive regulation refeyptrocesses that coordinate cognition [3].
With the aim to model learners’ metacognitive skillve tailor the first version of our
metacognitive student model with two key domainmsowledge and regulation. Thus, we
account several models, strategies, and toold tbes@ature of both components and define
how to represent them. Moreover, we design andldp\e trial to elicit responses of a
group of college students about their beliefs, tsakind likings at learning.

This paper is organized as follows: In sectionttighand the statistical results are given. In
section 2, the interpretation of results, the cosidns and the future work are set.

1. Experiment
1.1 Settings

We use the Metacognitive Awareness Inventory (Mg by Schraw and Dennison [18].
MAI elicits information about learner’s beliefs ahdbits. It is a test of 52 questioid) o

be answered as true or false (i.e., statisticadgaking 1 and 0). Based on the learner’s
responses, MAI estimates her levelnoétacognitive awareneskloreover, it is split into
metacognitive knowledgedmetacognitive regulatioof Qux = 17 andQur= 35 questions
respectively. Both supersets are respectively gzgdnnto three and five concepts. Thus,
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metacognitive knowledge owns three concepts (@eglarative, procedural and conditional
knowledge) and metacognitive regulation containge fie.g., planning, information
management strategies, comprehension monitoritggigng strategies, evaluation).

1.2 Results

The MAI questionnaire was applied to a sample d#iege students, who pursue a bachelor
degree in Information Technologies in Mexico. Tleef the sample was 2Bl The
volunteers are studying their fifth semester of@gpam composed by eight semesters.

As the range of true responses scored for a gaatitis 0 to 52 and all volunteers answered
the inventory, the maximum possible number of trakees isT =1,300 (i.e., abl* Q =25

* 52). So any question could be positively respahfiiem O to 25. Based on these items, a
resume of the descriptive statistical analysisvemgnext. Such a briefing is organized into
three layers: 1) Inventory. It corresponds to tkeeel of metacognitive awareness
concerning toQ; 2) Domain. It reveals the level of metacognitigrowledge and
metacognitive regulation according @uk and Qurr respectively; 3) Basic concept. It
represents the prior stated eight conceptQfat; Qpk, Qck...

As regards the inventory layer, an ascending frequef affirmative answers given by the
sampleN is set in Table 1, wher@ identifies the volunteerfr is the frequency of
affirmative response$p is the percentage frequency (i.&./ Q). It shows: the sample
scored 821 truth answers, a 63%loBased orQ, the mean is 32.8 positive answers per
subject and the median is 33. The range is 25 &onmaximum of 44 minus a minimum of
19, which corresponds to 85% and 37%0fSo there is a 48% of difference between the
volunteer with the least metacognitive awarenesstla@ participant with the highest one!
Concerning th&) questions, an ascending frequency of true resgdaggven in Table 2,
where# is the question’sl andfr is the frequency of positive answers. Obviousigré are
821 true responses, the 63%IlofBased o, the mean is 15.8 and the median is 16. The
range is 20 from a maximum of 24 and a minimum,afiich represents the 96% and 16%
of N. It states: there are some nearly unknown metaivegnpractices (e.g.#4: “I
periodically review to help me understand importaglationships) and some common
habits (e.g.#45 “I learn more when | am interested in the tdpic

d Fr % |Id Fr % |[Id |[Fr % |Id |Fr |% ([Ild [Fr | %

8 19 37| 13 27 52| 20 34 60 24 3 47 21 B8 73
6 23 44| 4 28 54| 2 320 62 10 3¢ 6P 16 41 79
7 23 44| 5 30 58| 23] 33 63 1% 3y /1 25 41 719
3 27 52|11 31 60| 18 34 6% 1y 37 71 14 44 85
9 27 52| 12 31 60| 1 35 64 22 3¢y /1 19 44 85

Table 1. Frequencies of true responses given fdr ealunteer of the sample

# Fr # Fr # Fr | # Fr | # Fr | # Fr| # Fr| # Fr|# Fr
21 4 24| 10 50 13 36 1 30 16 B2 {7 |27 |18 |29 |20 |28 2
28 6 33| 10 34 13 49 15 45 16 40 [18 |10 |18 5 120 3 23
8 7 14| 10 48 13 41 1b 42 16 39 18 1 (19 (51 |21 |52 24
37 9 38/ 11 19 14 4 1 18 16 13 18 7 |19 2 |22 |46 24
6 9 11| 12 22 14 v 16 44 17 23 18 [B31 |20 |43 |22
16 9 12| 12 20 14 47 1 35 17 26 (8 9 |20 |15 |22

Table 2. Frequencies of true responses given to @aestion of the MAI questionnaire
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2. Interpretation of results and conclusions

The analysis of the metacognitive knowledge domshimws: The sample scored 283 truth
answers, the 67% of a maximum of 425 (iNe¥* Quk). Based orQuk, the mean is 11.32
positive answers per subject and the median i$Hd range is 8 from a maximum of 15 and
a minimum of 7 that corresponds to 88% and 41%Qw{. Thus 47% is the difference
between subjects with the highest and the leasicoghitive knowledge!

The statistics of true responses for @« questions of metacognitive knowledge show:
Based orN, the mean is 16.6 and the median is 17. The rasnffe from a maximum of 24
and a minimum of 9 that corresponds to the 96%3&8d ofN. It reveals: at least the likings
are known by a third of the sample (e#d.6. “1 know what the teacher expects me to |8arn
and there are some habits well know by nearlyhalmhembers of the sample (e#6 “I
learn more when | am interested in the tdpic

The results of the metacognitive regulation dormstiow: The sample scored 538 truth
answers, the 61% of a maximum of 875 (i* Qugr). Based orQug, the mean is 21.5
positive answers per subject and the median i§12d range was 20 from a maximum of 30
and a minimum of 10 that corresponds to 86% and @%r. Thus 57% is the difference
between subjects with the highest and the leasicughitive regulation!

With respect the true responses for@yg questions of metacognitive knowledge we found:
Based orN, the mean is 15.4 and the median is 16. The rasn2@ from a maximum of 24
and a minimum of 4 that corresponds to 96% and 6%, so the difference is 80%. It
confirms: there are some nearly unknown metacognpractices (e.g#28 “I find myself
analyzing the usefulness of strategies while [y8)uahd some common learning patterns
(e.q.,#52 “I stop and reread when | get confu¥ed

Our metacognitive student model provides key figdjnsuch as: Although an average of
63% of metacognitive awareness is found out betweamteers, the range of the sample
goes from 37% up to 85%. So the group of collegdesits isunbalanced

As a future work we plan: to refine the questionm@nd retest the sample. Moreover, we
like to get the score of the subjects accompligmgdolunteers and make a correlation
between academic facts and the level of metacogrdtivareness.
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