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The main objective of the study was to 􀅭ind out which domain of metacognitive awareness of senior high school

students signi􀅭icantly in􀅭luences their attitudes toward problem solving in science. Using strati􀅭ied random sam-

pling, the respondents of the study were the 281 senior high school students from Magpet, North Cotabato for

school year 2017-2018. This study employed a quantitative non-experimental design through correlational tech-

nique. The statistical tools that were utilized in the analysis and interpretation of the data were Mean, Pearson r,

and Regression. The 􀅭indings of the study showed that themetacognitive awareness of senior high school students

was rated high. It also indicated that the attitudes toward problem solving in science of senior high school students

was moderate. Also, there was a signi􀅭icant relationship between the metacognitive awareness of the senior high

school students and their attitudes toward problem solving in science. Furthermore, regulation of cognition was

the domain that best in􀅭luenced the attitudes toward problem solving in science of the senior high school students.

© 2019 The Author(s). Published by TAF Publishing.

INTRODUCTION

The principles and concepts of physics had an undeniably

fundamental part in the progress of science and technol-

ogy. The discoveries in this 􀅭ield bring forth great develop-

ments across transportation systems, communication and

connectedness, energy generation, and space exploration

(Veloo, Nor, & Khalid, 2015). For this reason, the best way

to adapt in this scienti􀅭ic and technological innovations is to

improve the literacy in terms of science education (Kihwele,

2014). Unfortunately, students displayed unfavorable dis-

position when they are learning the physics subject due to

its problem-solving nature. This resulted to fewer students

pursuing related courses as oppose to the other branches of

sciences such as biology and chemistry (Guido, 2018).

A study disclosed that learners who displayed af􀅭irma-

tive attitude with regards to non-routine problems showed

higher problem-solving competence (Marchiş, 2013). In

addition, attitude signi􀅭icantly in􀅭luence the effort of stu-

dents, hence, those who developed a positive attitude were

more motivated, could accomplish the assignments, did ex-

trawork, pay attention in class, andwould notmiss a lesson

(Langat, 2015). In support to this, developing the positive

attitudes towardproblem-solvingwas found to signi􀅭icantly

impact students’ performance in problem-solving, a causal

factor in their enthusiasm to acquire new knowledge with

respect to the lesson, and the improvement of their skills

in problem-solving (A. J. Mason & Singh, 2016; Keong, Yip,

Swee, Toh, & Tai, 2017).

It was found out that during problem-solving activities, the

reason why students gave up without even attempting to

solve the problemwas the lack of metacognitive skills (Java,

2014). On a positive note, when metacognitive strategies

were used during problem-solving activities, the students

displayed a better attitude towards problem-solving (Sahin

& Kendir, 2013; Thiangthung, 2016). Moreover, learn-

ers who utilized metacognitive regulation strategies such

as planning, monitoring and evaluating have positively im-

proved their attitudes towards problem-solving or in any

cognitive task (Chan, 2018; Jahangard, Soltani, & Alinejad,

2016). With this proposition, metacognitive awareness is

irrefutably signi􀅭icant in the learning process since students

were providedwith the activities where they can think over

*corresponding author: Hansel Roy R. Nalla
†email: littleschooler@gmail.com

The Author(s). Published by TAF Publishing. This is an Open Access article distributed under a Creative Commons Attribution-NonCommercial-

NoDerivatives 4.0 International License

http://crossmark.crossref.org/dialog/?doi=10.20474/Jahss-5.1.4&domain=pdf
littleschooler@gmail.com
https://creativecommons.org/licenses/by-nc-nd/4.0/
https://creativecommons.org/licenses/by-nc-nd/4.0/


2019 E. L. Taran, H. R. R. Nalla – Metacognitive awarness and attitudes toward . . . . 34

and check their own cognitive processes (Okoza, Aluede, &

Owens-Sogolo, 2013).

In view of this situation, the researcher 􀅭inds its urgency

to study whether metacognitive awareness signi􀅭icantly in-

􀅭luence students’ attitudes toward problem-solving in sci-

ence. The result of the present study will enlighten the

teachers about their students’ awareness of cognition as

well as their attitudes toward problem-solving in science.

More importantly, this will serve as a springboard in pro-

moting a supportive metacognitive learning environment,

applying metacognitive strategies in the teaching and the

learning process, and the bene􀅭it of developing positive at-

titudes with respect to the problem-solving activities of the

learners.

This study attempted to 􀅭ind outwhichdomains ofmetacog-

nitive awareness best in􀅭luences the attitudes toward

problem-solving in science of the senior high school stu-

dents. Speci􀅭ically, it aimed to achieve the following ob-

jectives: a) to assess the level of metacognitive aware-

ness of senior high school students in terms of knowledge

about cognition and regulation of cognition; b) to ascer-

tain the level of attitudes toward problem-solving in sci-

ence of senior high school students in terms of willingness

to engage in problem-solving activities, perseverance dur-

ing problem-solving process and self-con􀅭idence with re-

spect to problem-solving; c) to determine the signi􀅭icant re-

lationship between metacognitive awareness and attitudes

toward problem-solving in science of senior high school

students; d) to determine which domain of metacognitive

awareness best in􀅭luences the attitudes toward problem-

solving in science of senior high school students. The null

hypotheses were tested at 0.5 level of signi􀅭icance that

included a) there is no signi􀅭icant relationship between

metacognitive awareness and attitudes toward problem-

solving in science of senior high school students; b) there is

no domain of metacognitive awareness that best in􀅭luences

the attitudes toward problem-solving in science of senior

high school students.

This study is anchored in the 􀅭indings of Sahin and Kendir

(2013) which revealed that students whowere subjected in

a class that required them to 􀅭ind answers to the given prob-

lems with the aid of metacognitive strategies demonstrated

an improved attitude towards problem-solving compared

to a class wherein the conventional methods were used in

teaching. The 􀅭indings of the study pointed out that during

the problem-solving activities, the learners were more in-

terested to learn and persistent in 􀅭inding solutions to prob-

lems if strategies that promoted metacognition were ap-

plied. A consistent 􀅭inding was also revealed by Jahangard

et al. (2016) in their study which investigated if metacogni-

tive strategies could predict students’ attitudes towards sci-

ence. Indeed, if the students’ abilities to plan, regulate, and

evaluate their own learning will be enhanced, this will pos-

itively result to the development of an optimistic attitude

towards learning science. As a result, this will remarkably

elevate their achievement in the said subject.

TheFigure1 showed the conceptual frameworkof the study.

The independent variable is metacognitive awareness from

the viewpoint of SchrawandDennison (1994). It comprised

the following indicators: knowledge about cognition and

regulation of cognition. The knowledge about cognition in-

corporates awareness about one’s own thinking styles, the

knowledge about the different techniques and methods to

solve problems, and knowingwhen to use a particular strat-

egy depending on the situation (Wismath, Orr, & Zhong,

2014). The regulation of Cognition is the facet of learning

that corresponds to the knowledge about the way students

plan, regulate, and evaluate their own learning (Jahangard

et al., 2016).

On the other hand, the attitudes toward problem-solving

is the dependent variable of this study. On the stand-

point of Charles, Lester, and O’Daffer (1987), the three in-

dicators were enumerated as follows: willingness to en-

gage in problem-solving activities, perseverance during the

problem-solving process and self-con􀅭idence with respect

to problem-solving. The 􀅭irst indicator which was willing-

ness to engage inproblem-solving activities pertained to the

openness to engage in challenging problems to 􀅭ind solu-

tions for themselves without appealing to the teacher even

though dif􀅭iculties might be encountered (Sullivan et al.,

2014). Perseverance during the problem-solving process

means that even though the students were confronted with

setbacks while on the process of looking for the right solu-

tion, theywere still willing to continueworking on the prob-

lems, even the dif􀅭icult ones (De Bortoli & Macaskill, 2014).

The last indicator which is self-con􀅭idence with respect to

problem-solving talked about a person’s perception of his

or her own abilities to become successful in solving prob-

lems, even with hard problems (Janssen & O'Brien, 2014).

ISSN: 2414-3111

DOI: 10.20474/jahss-5.1.4



35 J. adv. humanit. soc. sci. 2019

Inpendent Variable                             Dependent Variable                       
 
 
 
 
 
 
 
 
 

Metacognitive Awareness 
 Knowledge about Cognition 
 Regulation of Cognition 

 
 
 

Attitudes toward Problem-Solving 
 Willingness to Engage in Problem-

Solving Activities 
 Perseverance During Problem-Solving 

Process 
 Self-Confidence with Respect to 

Problem-Solving 

FIGURE 1. Conceptual framework showing the variables of the study

Considering that science plays a vital role in the society,

science education envisioned to develop critical problem

solvers who can perform scienti􀅭ic processes and skills

which can help elevate the present condition of the com-

munity, as well as the health and the environmental aspects

The science education used approaches such as problem-

based learning, contextual learning, and inquiry approach

to facilitate the formation of science literate students. Em-

ployingminds-onactivities suchasmetacognitive strategies

will arouse learners’ interest and develop them into active

learners, and eventually become scienti􀅭ically literatewhich

will prepare them to become active citizens who can make

sound judgments in real-life situations (Department of Ed-

ucation, 2016). Using metacognitive strategies were found

to improve positive attitude and con􀅭idence among learn-

erswhich ultimately led them to increase their achievement

(Sahin & Kendir, 2013).

The relevant information, 􀅭indings and results of the study

will provide insights andwill be bene􀅭icial for the school ad-

ministrators since it is necessary to have a comprehensive

understanding of the nature of the learners including their

attitudes and perceptions towards the subject or a cogni-

tive task so that school administrators can suggest strate-

gies to the teachers for the advancement of the approaches

they used in the teaching and learning of the subject matter

(Langat, 2015). Likewise, this study is valuable to the teach-

erswho are the facilitators of the teaching and learning pro-

cess since learning environment and the teacher factor are

identi􀅭ied as two of the signi􀅭icant predictors that may in-

􀅭luence the students’ attitudes. With this, if teachers have

an in-depth knowledge about their students’ attitudes, this

will assist them as they provide a supportive and positive

learning environmentwhich stimulates students’ eagerness

to acquire new knowledge (Binti Maat & Zakaria, 2010).

Moreover, for the students, those who displayed optimistic

and favorable attitude towards acquisition of new knowl-

edge andwhodemonstrated active participation in the class

activitieswill performbetter in their academics, as opposed

to those passive students who only showed little efforts in

the class (Anghelache, 2013). In relation to this, students

need topossess highmetacognitive ability and the right atti-

tude towards science to be able to engage actively in science

learning and achieve success as well (Owo & Ikwut, 2015).

Furthermore, chemistry students with positive attitude to-

wards science displayed higher process skills than those

students who displayed pessimistic attitude on the subject

matter (Jack, 2013). Indeed, if students employ metacogni-

tion where they can self-regulate, monitor their own learn-

ing and showed favorable attitudes to the subject, thesewill

consequently lead them to be successful in the subject or in

a given cognitive task such as in problem-solving. Finally,

this studywill serve as a springboardwhen similar in-depth

studies and other related researches will be conducted.

METHOD

This study utilized a quantitative non-experimental re-

search design through correlational technique. In this type

of research design, there is a measurement of the level of

relationship between the independent and the dependent

varaibles with the use of the statistical procedure known

as correlational analysis (Creswell, 2012). The variables in

this study, Metacognitive Awareness and Attitudes toward

Problem-Solving in Sciencewere neither controlled norma-

nipulated. In this design, the collected dataweremerely ob-

served, and the relationship between the variables was de-

termined and interpreted to 􀅭ind out if there was an asso-

ciation. The design was appropriate in this study since this

technique involved the measurement of two variables and

the assessment of their statistical relationship whether the

two variableswere related orwhether one can in􀅭luence the

other which were the objectives of the study.

The study was conducted in all senior high schools in Mag-

pet, North Cotabato. The municipality of Magpet has an

approximately 755.4 kilometers squared in area which is

found in the east of the Cotabato Province and just be-

low the Mt. Apo with mostly a sloping to mountainous

topography. There were thirteen public and one private
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secondary schools in Magpet. Among these schools, eight

schools which offered senior high school were the locations

of the study. These secondary schools have the following

school codes: School A: 304463, School B: 304490, School

C: 304473, School D: 304422, School E: 316501, School F:

304464, School G: 304465, and School H: 316504.

The strati􀅭ied random sampling technique was used in the

study wherein the respondents were drawn at random.

There were 950 senior high school students who were en-

rolled for school year 2017-2018 in Magpet, North Cota-

bato. Using the Slovin’s Formula, 281 senior high school

studentswere randomly chosen as respondents of the study

from the different schools in Magpet, North Cotabato.There

were 152 respondents from the 514 enrolled in School A, 44

from the 149 students in School B, 30 from the 101 students

in School C, 15 from the 52 students in School D, 15 from the

50 students in School E, six from the 20 students in School

F, 15 from the 50 students in School G, and four from the 14

students in School H.

The survey instruments used in this study were adapted

and modi􀅭ied from the Metacognitive Awareness Inventory

(MAI) formulated by Schraw and Dennison (1994) to ac-

count for the level of metacognitive awareness, and Atti-

tudes toward Problem-Solving Scale (ATPSS) devised by

Charles et al. (1987) to measure the level of attitudes to-

ward problem-solving. Signi􀅭icantly, so that it can be com-

prehended in the context of the respondents, the question-

naires were validated and rated by the four panel of ex-

perts of the Professional Schools of the University of Min-

danao and one expert from outside of the University. The

two questionnaires were rated by the panel of experts and

received an overall average of 3.91 or very good. In the

survey questionnaires, the respondents answered using the

Likert Scale which had 􀅭ive potential choices in rating the

items under each indicator. After the validation, pilot test-

ing was conducted where 30 respondents answered the

questionnaires before the research instrument were put to

use in the survey. The survey instrument for Metacognitive

Awareness was rated with Cronbach’s alpha coef􀅭icient of

.880while the questionnaire for Attitudes toward Problem-

Solving in Science was rated a coef􀅭icient of .700 which jus-

ti􀅭ied their internal consistency and reliability as survey in-

struments in the study.

RESULTS AND DISCUSSION

Level of Metacognitive Awareness

Presented in Table 1 is the summary of the level ofMetacog-

nitive Awareness. The standard deviation of 0.36 was less

than 1.00 which indicated that responses of the respon-

dents were fairly consistent. The overall mean score was

3.76 or High indicating that majority of the items regarding

MetacognitiveAwarenesswereOftentimes observed. Taken

individually, the indicators of the level of Metacognitive

Awareness of the participants were as follows: Knowledge

about Cognitionwith amean scoreof 3.74with adescriptive

level of High which means that metacognitive knowledge

is observed oftentimes among senior high school students

andRegulationof Cognitionwith amean score of 3.78with a

descriptive level of High which signi􀅭ies that metacognitive

regulation is observed oftentimes among senior high school

students.

TABLE 1. Level of metacognitive awareness

Indicators SD Mean Descriptive Levels

Knowledge about Cognition 0.38 3.74 High

Regulation of Cognition 0.40 3.78 High

Overall 0.36 3.76 High

The respondents’ overall level of Metacognitive Awareness

is High. The two indicators of metacognitive awareness,

namely, regulation of cognition and knowledge about cogni-

tion registeredHigh level. The 􀅭irst indicator formetacogni-

tive awareness which is regulation of cognition has a High

level of response. This result corresponded to the knowl-

edge about the way the students plan before beginning a

learning task. This was manifested by the respondents by

always reading the instructions carefully before beginning

a task in science as well as setting speci􀅭ic goals, thinking

of varied ways to 􀅭ind the correct solution to the problem

and choosing the best strategy, and organizing time to at-

tain the learning goals prior to doing the task. The results

of the present study supported the idea of (Abdellah, 2015)

who posited that making plan on how to conceptualize or

solve the problem is an indicator of metacognitive aware-

ness as well as the idea of Stanton, Neider, Gallegos, and

Clark (2015) that students who are good in regulating their

cognition can select appropriate learning strategies for a

task and modify their methods based on result. It also vali-

dates the idea of Jaleel and Premachandran (2016) that reg-

ulation of cognition pertains to the capacity to think strate-
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gically in solving problems, setting goals, and organizing

ideas.

In addition, the respondents demonstrated high regulation

of cognition by employing different strategies to correct

their comprehension errors wherein they seek the help

other people when they encounter problems that they can-

not comprehend,modify the strategies they usedwhen they

cannot understand an information, re-evaluated their as-

sumptions and reread information when they get confused,

and stopped and reviewed vague information. These 􀅭ind-

ings support the idea of Tosun and Senocak (2013) who

stated that management of information and correcting er-

rors during a cognitive task are better performed by indi-

viduals with highermetacognitive awareness as opposed to

others who have poor metacognitive awareness.

Moreover, the students displayed increased metacognitive

awareness through using information management strate-

gies such as intentionally directing their focus over funda-

mental data, asking themselves if what they read were re-

lated to their prior knowledge, providing own examples

so that the acquired knowledge become more relevant to

them, drawing illustrations or pictures to help understand

what they are learning and translating information into

their own words. This 􀅭inding af􀅭irms the idea of Woolfolk

(2013) and Kisac and Budak (2014) that writing notes dur-

ing the lesson, highlighting key concepts, making outlines,

generalizing, and summing up the important ideas of the

lesson aremetacognitive strategies which can give students

the opportunity to organize and process information more

ef􀅭iciently.

Further, students demonstrated metacognitive awareness

by monitoring their own progress during a cognitive task

through periodically reviewing important relationships in

a given lesson, analyzing the usefulness of the strategies

they use while studying and pausing regularly to check and

assess comprehension. These behaviors as evident on the

study validate the idea of Weil et al. (2013) that being able

to regulate performance accurately and assess one’s own

abilities during crucial situations of the task indicate good

metacognitive ability.

Evidently, the respondents displayed metacognitive aware-

ness through asking themselves if there was an easy and

alternative process to perform the task even after the said

task was already done, summarizing the key ideas learned

from doing the activity, and assessing if their goals were ac-

complished and if all options after doing a task were con-

sidered. The present study supports the idea of Farahian

(2015) and Li (2013) that metacognitive regulation refers

to assessing the results of the strategy utilized to ascertain if

the strategy was effective and assessing learning ef􀅭iciency

after the cognitive task.

The second indicator of metacognitive awareness which is

knowledge about cognition registered a High level result.

This can be attributed to the result which revealed that if

students showed interest towards the topic, learning will

become easier for them. The 􀅭inding strongly supports

the study of Ibrahim, Baharun, Harun, and Othman (2017)

which declared that when the students are interested in the

learning activities they become metacognitively aware as

theirmetacognitive strategieswill be utilized, their thinking

capabilities will be harnessed, and their information pro-

cessing will be activated. The 􀅭inding of this study agrees

to the assertion of Cerasoli, Nicklin, and Ford (2014) that if

students are motivated intrinsically and demonstrated in-

terest towards the activities in the class, optimum learning

will likely take place.

Likewise, the students will learn more if they have prior

knowledge about the lesson which was manifested in their

high level of knowledge about cognition. This 􀅭inding backs

up the idea of Crescenzi (2016) that those students who

had knowledge of their cognition also knew about their

own cognitive processes, and have knowledge with re-

gards to the particular learning task. Also, the students

demonstrated high metacognitive awareness by showing

awareness of their intellectual strengths and weaknesses.

This con􀅭irms the idea of Wismath et al. (2014) who de-

clared that when a person has knowledge about his or her

own personal thinking styles and understands his or her

strengths and weaknesses, he or she becomes metacogni-

tively aware.

Finally, metacognitive awareness of the students was re-

vealed through their procedural knowledgewhere students

knew about the various learning strategies and how to use

these helpful strategies in learning that work best for them.

These results are manifestations of the idea of Aljaberi and

Gheith (2015) who posited that metacognitive knowledge

includes knowing the various learning strategies and un-

derstanding how to employ these strategies so that the les-

son objectives will be achieved. In connection, knowing

the purpose for each strategies of learning as well as being

aware of when to effectively use these strategies depending

on a situation were also highly manifested by the students.

These behaviors were positive af􀅭irmations of the proposi-

tion of Wismath et al. (2014) who af􀅭irmed that metacogni-

tive knowledge is knowing when, why and under what con-

ditions one shouldutilize these strategies to attain the tasks.
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Level of Attitudes Toward Problem-Solving in Science

Shown in Table 2 is the summary of the level of Attitudes to-

ward Problem-Solving in Science of senior high school stu-

dents. The standard deviation of 0.33 was less than 1.00

which indicated that responses of the respondents were

fairly consistent. The overall mean score was 3.30 or Mod-

erate indicating that majority of the items regarding atti-

tudes toward problem-solving in science were Sometimes

manifested. Taken individually, the indicators of the level of

attitudes toward problem-solving in science of the respon-

dents were as follows: willingness to engage in problem-

solving activities with a mean score of 3.38 with a descrip-

tive level of Moderate which means that the respondents

showed willingness toward problem-solving in science at

sometimes, perseverance during problem-solving process

with a mean score of 3.25 with a descriptive level of Mod-

erate which signi􀅭ies that senior high school students per-

severed during the problem-solving process in science at

sometimes, and self-con􀅭idence with respect to problem-

solving with a mean score of 3.26 with a descriptive level of

Moderate which indicates that the respondents manifested

self-con􀅭idence at sometimes.

TABLE 2. Level of attitudes toward problem-solving in science

Indicators SD Mean Descriptive Levels

Willingness to Engage in Problem Solving Activities 0.45 3.38 Moderate

Perseverance During Problem Solving Process 0.42 3.25 Moderate

Self-Con􀅭idence with Respect to Problem-Solving 0.40 3.26 Moderate

Overall 0.33 3.30 Moderate

The respondents’ overall level of Attitudes towardProblem-

Solving in Science is Moderate. The three indicators of at-

titudes toward problem solving in science which include,

willingness to engage in problem-solving activities, self-

con􀅭idence with respect to problem-solving, and persever-

ance during problem-solving activities registered a Moder-

ate level.

The 􀅭irst indicator for attitudes toward problem-solving in

science which is willingness to engage in problem-solving

activities has an overall Moderate level of response. Al-

though only at sometimes, the respondents displayed will-

ingness to engage in problem-solving, there were some stu-

dents who are surprisingly highly willing to try solving al-

most any problem, even hard science problems. This 􀅭ind-

ing is a con􀅭irmation of the idea of (Sullivan et al., 2014)

that many students prefer tasks to be somewhat challeng-

ing. Nevertheless, some students also revealed that there

are some problems that they will just not try while several

students revealed that they don’t like to solve problems that

weredif􀅭icult tounderstandwhich supports theproposition

of (Labe, 2015) that the willingness of the students to en-

gage in problem-solving activities was associated with how

they see themselves as problem solvers, such that, if they

were reluctant about their ability to 􀅭ind solutions to prob-

lems then they will no longer try and exert effort to look for

the right solution to the problems.

The next indicator for attitudes toward problem-solving in

science which is self-con􀅭idence with respect to problem-

solving registered a Moderate level result. The result re-

vealed that most students oftentimes needed someone to

help themwork on a science problemand they also believed

that their ideas about solving problems were not as good

as other students’ ideas. Moreover, the students were only

sure at sometimes that they can solve most science prob-

lems. Also, the belief that they were good problem solvers

and that they were better than many students at solving

problems were only sometimes manifested. In some cases,

the students believed that they can only do problems that

everyone else can do and thatmost problemswere too hard

for them to solve. These 􀅭indings support the idea of (Guido,

2018) who concluded that students showed low level atti-

tudes because of their lack of self-con􀅭idence along with in-

suf􀅭icient information, limited problem-solving skills, and

using a formula erroneously while solving problems.

The last indicator for attitudes toward problem-solving in

science which is perseverance during problem-solving pro-

cess has an overall Moderate level of response. The 􀅭indings

showed that most of the students will keep trying to solve a

science problemuntil they 􀅭ind the correct answer andwere

eager to work for a long time on a science problem. This

􀅭inding supports the idea of DeBortoli andMacaskill (2014)

that students who persevere were willing to do the hard

tasks, even though they are facedwith dif􀅭iculties. However,

there were some students who tend to give up right away

if they don’t get the right answer and eventually just write

any answer, correct or not in order to complete the problem.

The present study con􀅭irms the 􀅭inding of L. Mason (2003)

and (Duncker, 2013) that students labeled problem as “im-

possible to solve” if they cannot answer it within 􀅭ive to 12

minutes and with only two steps. Since they cannot answer
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the problem, they believed that this problemwas not worth

their time.

Signi􀅮icance on the Relationship between Metacogni-

tive Awareness and Attitudes toward Problem-Solving

in Science

Revealed in Table 3 are the 􀅭indings of the test of relation-

ship between the variables considered in the study. The

overall r-value of .368 with a p-value lower than 0.05 al-

pha level of signi􀅭icance implied the rejection of the null

hypothesis. It means that there is a signi􀅭icant relation-

ship between metacognitive awareness and attitudes to-

ward problem-solving in science of the senior high schools

students inMagpet, North Cotabato. The computed correla-

tion between the knowledge about cognition and attitudes

toward problem-solving in science gained an r-value of .313

or signi􀅭icant. It shows that knowledge about cognition is

signi􀅭icantly related to attitudes toward problem-solving in

science because of the p < 0.05 which is lower than the

0.05 alpha level of signi􀅭icance. All indicators of attitudes

toward problem-solving in science are signi􀅭icant with the

p-value less than the level of signi􀅭icance, hence are signi􀅭-

icant. Likewise, the computed correlation between regula-

tion of cognition and attitudes toward problem-solving in

science gained an r-value of .372 or signi􀅭icant. It reveals

that there is a signi􀅭icant relationship between regulation of

cognition and attitudes toward problem-solving in science

with a probability value less than the 0.05 alpha level of sig-

ni􀅭icance. Moreover, the results also revealed that all the in-

dicators of attitudes toward problem-solving in science are

signi􀅭icantly related with the p-value less than the level of

signi􀅭icance.

TABLE 3. Signi􀅭icance on the relationship between metacognitive awareness and attitudes toward problem-solving in science

Metacognitive Awareness Attitudes toward Problem-Solving in Science

Willingness to Engage in

Problem-Solving Activi-

ties

Perseverance During

Problem-Solving

Process

Self-Con􀅮idencewith Re-

spect to Problem-

Solving

Overall

Knowledge about Cognition .268** (.000) .207** (.000) .265** (.000) .313** (.000)

Regulation of Cognition .346**(.000) .291**(.001) .233**(.000) .372** (.000)

Overall .330** (.000) .268** (.000) .266**(.000) .368** (.000)

*Signi􀅭icant at 0.05 signi􀅭icance level

The study revealed a signi􀅭icant relationship between

metacognitive awareness and attitudes toward problem-

solving in science. This implies that metacognitive aware-

ness in􀅭luenced the attitudes toward problem-solving in

science of senior high school students which can be ob-

served on the data. This 􀅭indings are consistent with the

study of Sahin and Kendir (2013) which revealed that stu-

dentswhowere taught in such awaywhere they candisplay

metacognitive awareness through utilizing their metacog-

nitive skills have demonstrated a positive attitude towards

a cognitive task such as in problem-solving and have shown

interest, motivation, and willingness to solve problems.

This 􀅭inding also supports the assertion of Ingole and

Pandya (2015) that students who were exposed in a

metacognitive-based instruction programme demon-

strated higher con􀅭idence, greater motivation, and inter-

est in problem-solving as well as understanding a lesson.

Likewise, the present study af􀅭irms the study of Oguz and

Ataseven (2015)which showed thatmetacognitively aware

students who utilized their metacognitive skills effectively

and appropriately have high levels of self-ef􀅭icacy and have

high motivation levels because they are capable of plan-

ning, monitoring and evaluating their own learning.

Moreover, the result of the present study supports the 􀅭ind-

ings of Zhao, Wardeska, McGuire, and Cook (2014) that

among chemistry classes, metacognitive awareness aided

the improved performance of students since theywere con-

􀅭ident in applying their mathematical skills to their lessons

in chemistry. Furthermore, this study supports the con-

clusion of Zouhor, Bogdanović, and Segedinac (2016) that

learners with high level of metacognitive awareness dis-

played positive attitude towards a cognitive task such as in

their physics lesson. Clearly, the 􀅭inding in this study that

metacognitive awareness and attitudes toward problem-

solving have signi􀅭icant relationship is consistent to the

􀅭indings of several related studies.

Signi􀅮icance on the In􀅮luence of Metacognitive Aware-

ness and Attitudes toward Problem-Solving in Science

Presented in Table 4 are the results of the linear regres-

sion analysis which aims to show the signi􀅭icance of the in-

􀅭luence of metacognitive awareness and attitudes toward

problem-solving in science of the senior high schools stu-

dents in Magpet, North Cotabato. The results show that
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metacognitive awareness was found to signi􀅭icantly in􀅭lu-

ence the attitudes toward problem-solving in science as

shown with an F-value which registered 22.955 and a

p-value less than 0.05. The analysis revealed that when

metacognitive awareness was regressed with attitudes to-

ward problem-solving in science, it generated an R2 of

.142, meaning, 14.20% of the variance of attitudes toward

problem-solving in science was attributed to metacognitive

awareness. This means that 85.80% of the variation can be

attributed to other variables not covered in the study. Ex-

amining further, the analysis showed that the standard co-

ef􀅭icient of regulation of cognition had the highest βeta co-

ef􀅭icient of 0.308. It implies that Regulation of cognition has

a higher degree of in􀅭luence on attitudes toward problem-

solving in science compared to knowledge about cognition

with a βeta of .087.

TABLE 4. Signi􀅭icance on the in􀅭luence of metacognitive awareness and attitudes toward problem-solving in science

Metacognitive Awareness (Indicators) Attitudes toward Problem-Solving in Science

β (Standardized Coef􀅮icients) Β (Unstandardized Coef􀅮icients) t Sig.

Knowledge about Cognition .075 .087 1.057 .291

Regulation of Cognition .259 .308 3.768 .000

R .376

R2 .142

F 22.955

p .000

*Signi􀅭icant at 0.05 signi􀅭icance level

The regression analysis of the present study discloses that

metacognitive awareness was found to be a signi􀅭icant pre-

dictor of attitudes toward problem-solving in science. Be-

tween the two indicators of metacognitive awareness, reg-

ulation of cognition has the highest degree of in􀅭luence on

attitudes toward problem-solving in science compared to

knowledge about cognition. The fact that regulation of cog-

nition came out signi􀅭icantly in􀅭luences the attitudes to-

ward problem-solving in science conformswith the study of

Jahangard et al. (2016) which revealed that improving stu-

dents’ regulation of cognition wherein they plan, evaluate

and regulate their own cognitive processes have signi􀅭icant

and positive effects on students’ attitudes, decrease science

anxiety which is considered as a crucial problem in learn-

ing science and will eventually improve also their learning

in science and achievements. All the 􀅭indings of this study

supports the proposition of Sahin and Kendir (2013) that

metacognitive awareness have a positive in􀅭luence on stu-

dents’ attitudes toward problem-solving. Further, a better

attitude is developed by students whowere able tomonitor

their cognition through the use of strategies which promote

metacognition.

CONCLUSION AND RECOMMENDATIONS

In consideration of the aforementioned analyses and 􀅭ind-

ings, the following conclusions are drawn. The level of

metacognitive awareness was high with its indicators,

knowledge about cognition and regulation of cognition

having also high response. The level of attitudes toward

problem-solving in science registered a moderate result.

Its indicators namely, willingness to engage in problem-

solving activities, self-con􀅭idence with respect to problem-

solving, and perseverance during problem-solving process

had a moderate level response. There was a signi􀅭icant

relationship between metacognitive awareness and atti-

tudes toward problem-solving in science. Equally impor-

tant, metacognitive awareness had also a signi􀅭icant in-

􀅭luence on attitudes toward problem-solving in science.

Between the two indicators of metacognitive awareness,

regulation of cognition best in􀅭luences attitudes toward

problem-solving in science. The result of the present study

con􀅭irms the proposition of Sahin and Kendir (2013) that a

positive attitude towards problem-solving is developed by

students who were able to regulate their cognition through

using metacognitive strategies such as planning, monitor-

ing and evaluating. The present study also supports the

idea of Jahangard et al. (2016) which revealed that using

metacognitive strategies can stimulate students’ interest

wherein they enjoy learning science and displayed a pos-

itive attitude towards the subject. Hence, metacognitive

awareness has a positive in􀅭luence on students’ attitudes

toward problem-solving.

Based on the foregoing 􀅭indings and conclusions, some rec-

ommendations are suggested. Since the result shows that

the metacognitive awareness is high, the educators should

continue to provide learning opportunities and a metacog-

nitive environmentwhere the learners can utilize the differ-

ent metacognitive strategies such as planning, monitoring
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and evaluation. On one hand, teachers should encourage

the students to apply different information management

strategies in learning such as translating new science in-

formation into their own words, drawing diagrams to help

them understand, and creating personal examples so that

science information becomemoremeaningful to them since

these were least observed among the respondents. On the

other hand, teachers must continuously strengthen plan-

ning among the students prior to doing an activity like

reading instructions carefully before beginning a task, de-

bugging mistakes strategy such as asking other people for

an assistance when they don’t understand something, and

comprehension monitoring by periodically reviewing sci-

ence lessons to help them understand important relation-

ships, which were highly evident among the respondents.

In addition, the teachers should help the learners gain a

deeper understanding of themselves as learners as well as

their cognitive processes. Moreover, strategies like jour-

nal writing and Know-Want to Know-Learned Chart after

each learning episode can be utilized in order to monitor

and evaluate what the students learned and for them to

have a better discernment of their intellectual strengths

and weaknesses. In the classroom situation, teachers must

innovate motivating or engaging activities to catch their at-

tention since the students can have better understanding of

the lesson when they are enthusiastic about the topic, and

connect new lessons to the prior knowledge or real life sit-

uations of the students to make learning more relevant to

them. The moderate level in the students’ attitudes toward

problem-solving in science suggests that teachers must

employ techniques or activities that would help promote

and improved the positive attitudes of the students toward

problem-solving. In the basis of the outcomes of the study,

a number of students give up on solving science problems if

they don’t get the right answer right away and tend to write

down just any answer to 􀅭inish the problem. In this case,

teachers can teach the students effective problem-solving

techniques that they can use, emphasizing the advantage of

carefully selecting the correct formula to come up with the

accurate solution, planning 􀅭irst the solution before actually

doing it, choosing the appropriate strategy, and monitoring

progress along the problem-solving process through think-

aloud strategy. Further, a number of students also reveal

that they did not 􀅭ind enjoyment in trying to solve science

problems and they don’t like to try solving problems that

are hard to understand. With this taken into consideration,

the teachers should carefully plan his or her lesson taking

in mind the varying abilities of the learners, their strengths

and weaknesses, and also their different learning styles.

Furthermore, a number of students believed that they are

not better than many students at solving problems, not

goodproblemsolvers and cannot solvemost hardproblems.

Also, the students believe that they need someone to help

them work on a problem and also their ideas about solving

problems are not as better compared to their peers. These

behaviors con􀅭irm the moderate level of self-con􀅭idence of

the students in solving problems. In connection to this, it

is imperative for the teacher to employ teaching strategies

thatwill boost thepositive attitudeof the learners. Teachers

must provide a supportive learning environment that can

fostermetacognitive awareness among students since those

who were exposed in this situation displayed higher con􀅭i-

dence, greater motivation and interest in problem-solving,

as well as understanding the lesson. The regulation of cog-

nition being the indicator that signi􀅭icantly in􀅭luences stu-

dents’ attitudes must be strengthened among the learners

using clear prompts such as a checklist for self-monitoring

in order for the learners to become systematic and strate-

gic during solving problems. If students were taught how to

regulate their own cognition through planning, regulating

and evaluating, these will signi􀅭icantly improve their atti-

tudes towards problem-solving or any cognitive task.

Finally, in order to promote metacognitive awareness,

teachers must build awareness among students that

metacognition exists, that it can be learned through teach-

ing them the metacognitive strategies that will allow them

to plan, regulate, and assess their learning, and likewise,

under what conditions these strategies can be effectively

utilized. TheDepartment of Educationneeds to take into ac-

count that theprofessional development andeducationpro-

grams or trainings concerning teachers should tackle and

implement practices that emphasize instructional strate-

gies that encourage and improve students’ metacognition.
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