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Abstract — Regression analysis is a tool used to study the the intercept refers to the increase size of abégidue to
functional correlation between variables presentedin the the influence of other variables.
form of regression equations and regression linedn this  Only few previous researches about the correlation
study, regression analysis was performed to invegaite the  petween students’ metacognitive skills and thegnitive
correlation between students’ metacognitive skilland their learnina results investiaated too the differences o
Biology concept gaining. Regression analyses perfoed on 9 . 9 . .
regression equations among the regression lineaefbr

different learning models will generate several regssion ,
equations. Those regression equations can be anayz related to the correlation. Some examples of such

further to determine whether the regression linesdrmed are ~ researches have been conducted [4] — [7]. Thoséope
parallel and coincide, parallel but do not coincide or researches only discussed whether or not there avas
intersect. This study aims to reveal the regressiofines of correlation, and contribution value of the corrielat

seven learning models implemented on students hagn  The differences/similarities of regression equatican
different academic abilities in class XI of SenioHigh School.  he studied. The analysis of variance related toetation

The stu.dy was cpnducted for one semester in 2013120 equations can be done by comparing two or more
academic year with a total sample of 350 studentsThe regression equations. The results of analysis cvee

results of the data analysis showed that regressidimes of the lated t . fi 8l Treult
correlation between metacognitive skills and conceaining  'clated to regression equation can vary [8]. 8

being compared, both on the students of low acadeenability ~ Might show that the regression lines could be feirahd
and on those of high academic ability, on the samer cCoincide, parallel, or even intersect.
different learning models, tended to be parallel. Te If the slope coefficient values of the regressiored
regression lines which were parallel and coincide eve being compared do not differ from one another, el
53.07%, parallel but did not coincide were 26.53%and those intercept coefficient values of the regression dine
which were intersected were 20.40%. The tendency dhe  compared do not differ either, the lines are parahd
parallelism of the regression lines of the correladn between  nincide. If the slope coefficient values of tregmession
students metacognitive skills and concept gainingt various lines being the regression lines being compaedat
or all conditions, still needs to be studied furthe - . .
differ from one another, but the intercept coeéfti
Keywords — Concept Gaining, Intercept, Metacognitive Values of the regression lines compared differied lines

Skills, Regression Equation, Slope. compared are parallel but are not coincide. Onather
hand, if the slope coefficient values of the regi@s lines
|. INTRODUCTION being compared are different from one another, ted

intercept coefficient values of the regression dine

The regression analysis is a type of statistictuevian compared are also different, the lines comparednat
describing predictor variable and criterion varéaljl]. Parallel or intersect with each other. .
Regression analysis is an analysis related to tbdigior . Related to a regression analysis study, it is very
variable and criterion variable of a regressionagign. Important to remember that each of the regression
Based on a regression equation, a regression dinebe coefficient is influenced by other variables [9hi§ means
constructed. A regression line can be describeda asthat the value of a (the slope coefficient) andvalee of b
representation of an equation called regressioratayu (intercept coefficient) related to the regressiqoation y
[2]. The regression line might be a straight litieear), or = @ + b can be affected by other variables. Thebkes
even a curved line (parabolic, hyperbolic, or ashefhis Can be interpreted as factors that influence topes
study particularly discusses the simple linear essjon coefficient and intercept coefficients that arenfed. If the
line.” The equation of the linear regression linghwa regression lines being compared are parallel amtice
predictor variable is y = ax + b, where “y” is theterion, (slop.e. coefficients are equal, so are the intercept
“x” is the predictor, “a” is predictor coefficientumber Coe€fficients), of course it happens because théorfac
(slope), and “b” (intercept) is a constant nuragr influencing the slope coefficients, and the factors

Slope is the steepness of a line and intercephes tinfluencing intercept coefficients are also the sam this
intersection of the regression line on the Y-ax@. [ €ase, if the regression lines are parallel, of seuthe
Operationally the slope refers to the increase ddte factors influencing the slope coefficients are shene, but
variable due to the influence of the other variaplehile the factors influencing the intercept coefficiensse
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different. On the other hand if the regression dinethe comparisons between the regression equatiorthis
intersect, the factors influencing the slope coddfits are research, the analysis of variance related to segre
not the same same, and the factors influencing tleguation will be used to reveal the parallelismtioé
intercept coefficients are not the same either. regression lines are formed from the correlatiotwben
It is very important to be mentioned that the regien metacognitive skills and concept gaining expressed
slope, the determination coefficient as well as thdifferent conditions, due to the use of differégarnings
correlation coefficient can be influenced by sel&etors and different levels of academic ability. If theme certain

[10] as follow. patterns found after the analysis of variance edlab
1. Errors of measurement, which may be related tilnose regression equations, the information carverg
various factors. useful for the future researchers.
2. There are some effects of common variable on the X
and Y. Il. METHOD

3. There are forced or unexpecteds variations on tioe X
Y, or both, related to the case instrument err@dus  This is a correlational research investigating the

This forced variation may be related to measuremeggrrelation of metacognitive skills as the predicemd
instruments that do not cover all the range, oabse concept understanding as the criterion. The rekeass
the range is too narrow on the experimental cammiti conducted within one semester in 2013/2014 academic
used. _ _ year. The population of this research was the atbve
4. There is a continuous correlation of the data. grade students of senior high schools in Malang,
Reference [11] stated that the parameters a and hat  |ndonesia. Fourteen classes were taken as the el
be observed. Therefore, the factors affecting ttema b thjs research divided into two types of academititgb
need to be sought. Moreover, it is also statedttfeatvork  seven classes as the high academic ability anatther
on estimating a and b is equivalent with the work oseven classes as the low academic ability. Thesedas
estimating the position of the regression line. consisted of 350 students. In each class, onlylearaing
There have been many researches in the field igyo model was implemented. The learning models
learning examining the correlation between oneald¢i implemented were Jigsaw, Think Pair Share (TPS),
and the other variable, such as between metacegskill Cooperative Script (CS), Reciprocal Teaching (RT),
variable and concept gaining variable. The researchproplem Based Learning (PBL), Thinking Empowerment
examining the correlation were limited to differentyy Questioning (TEQ), and TEQ Integrated with TPS
academic abilities, and at different levels of etion, (TEQ + TPS).
such as at elementary schools, at junior high dsh@s  Data collection instrument used was in the forressfay
well as at senior high school [4], [5], [6], [717]. test. The essay test was used to measure students’
Related to Problem Based Learning (PBL), refer¢dte metacognitive skills and concept gaining [13]. The
reported that regression equation of the correlatiypothesis testing used was simple linear regnessist.
between metacognitive skills and concept gaining W& The simple linear regression test would eventudiy
0.8402X + 6.8127 hang contribution value of 437(y0usefu| for uncovering the regression equation of th
The researcher also revealed the regression equatio correlation between students’ metacognitive skiisd
correlation between the two variables on inquiyeng  their concept gaining in each learning model. Ndityna
as Y = 0.9009X + 10 318 having contribution valde otest and homogeneity test was performed before the

69%. Related to Jigsaw learning, reference [5] mepo hypothesis testing was conducted. After the regmess
that the regression equation of the correlatioméen the equation of the correlation between students’

two variables was Y = 1.277X - 0488 and had conti@m  metacognitive skills and concept gaining was fouthe,

value of 66.6%. The researcher also revealed th@alysis of variance related to correlation redoess
correlation between the two variables on the TB&IBQ, equations was performed to determine the pamuind

which had the regression equation Y = 0.956X - &,14cgincidence of the regression lines formed.
with contribution value of 82.4%. In reciprocal ¢hing

learning, reference [7] reported a regression éouaif . RESULT
the correlation between the two variables as Y66 DX +
26 225 having contribution value of 31.9%. In TPS . , .
learning, reference [6] reported that the regressida" Thg Correlation Between Student's' Metacognitive
equation of the correlation between the two vaeahtas Skills and Their Concept Gaining In Each
Y = 0.816X + 11 802 and had contribution value of Learning Model
32.5%. On the other hand, related to TEQ learning, The results of data analysis related to the cdicela
reference [11] reported the regression equatiorthef between students’ metacognitive skills and theimcept
correlation between the two variables as Y = 0.857%/  gaining in each learning strategy is presentedahld 1.
904 having contribution value of 52.9%. The results of the data analysis in the Table icatdd
Some of these research investigated whether aghepe  that the correlations between metacognitive skalted
was a correlation between one variable and anoth@@ncept gaining in all learning models except PBlated
variable. There were only a few researches invetitig to low academic students, are really all very idicant.
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Table 1. Summary of the ANOVA test related to theelation between students’ metacognitive skitid aoncept
gaining of the students

Model Significance valu
Jigsav TPS Cs< RT PBL TEGQ TEQ + TP¢
Academic
Ability
High 0.000 | 0.002 0.000 0.000 0.049 0.000 0.000
Low 0.000 | 0.000 0.000 0.000 0.499 0.000 0.004

B. Anova Test of Th®egression Equations of The Test results of the analysis of variance related to
Correlation between Metacognitive Skills andorrelation regression equations between metadognit
Concept Gaining of The Students having Higﬁkl”S and concept gaining of the students havirgh h

Academic Ability in The Seven Differenf"cademic ability in the Seven Different Learninge ar
Learnings illustrated in Table 2.

Table 2. Summary of the ANOVA test result of theeseregression equations of the correlation betweetacognitive

skills and concept gaining of the students highldagdc ability on the implementation of seven legnimodels
Model Sum of Square df Mean Squal F Sig.
Regressior 12607.837 13 | 969.834 26.515 0.000
b1, b2, b3, b4, b 179.71¢ 5 35.944 0.983 0.427
b1, bZ, b3, b4, b5, b€| 796.434 1 796.434 21.774 0.000
b7
Residua 6071.78¢% 166 | 36.577
Total 18679.62( 179

ANOVA test result indicates that the significan@due metacognitive skills and concept gaining of thedehis
of bl, b2, b3, b4, b5 is 0.427 (>0.05) and thabbf b2, having high academic ability, the analysis of vace of
b3, b4, b5, b6, b7 is 0.000 (<0.01). The valuevegtbat the regression equation is also conducted on eweoy
the regression lines related to the correlationveeh learnings (Anova test on two regression equatiohkg
metacognitive skills and biological concept gaining analysis of variance results related to regresspmtion
seven learnings are parallel to each other asasadre not of every two learnings on the students having high
coincide. To find out more details about the paftain of academic ability are illustrated in Table 3.
the regression lines related to the correlationvbeeh

Table 3. Summary of the ANOVA test result of thgression equation of every two learnings on thdesits having
high academic ability

Jigsav TPS Cs RT PBL TEC TEQ + TP¢
Jiasaw Paralle Paralle Paralle Paralle Paralle Paralle
9 Coincide Coincide Coincide Coincide Coincide Coincide
TPS Perallel Paralle Paralle Paralle Paralle
Coincide Coincide Coincide Coincide Coincide
cs Paralle Paralle Paralle Paralle
Coincide Coincide Coincide Coincide
RT Paralle Paralle Paralle
Not coincid¢| Coincide Coincide
Paralle Paralle

PBL Not coincid¢| Not coincidt
Paralle

TE —
Q Coincide
TEQ + TPS

The results of the data analysis in Table 3 sh@awithe percentage of 85.72%. There are regression linesigm
regression lines between students’ metacognitivills sk several learnings being compared parallel but aivtcode
and their biology concept gaining in the majoritiytioe  with the percentage of 14.28%. Those regressi@s lare
learnings being compared among the students hévging between RT and PBL, PBL and TEQ, as well as between
academic ability are parallel and coincide with th&BL and TEQ + TPS.
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C. Anova Test of Th®egression Equations of the The results of the analysis of variance related to
Correlation between Metacognitive Skills ancForrelation regression equation between metacogniti
Concept gaining of the Students having Lowkills and concept gaining of the students havioy |

Academic Ability in the Seven Different Learningﬁlii?r‘;rt‘yg i f?gg?é ‘i‘” the seven different leaminge a

Table 4. Summary of the ANOVA test result of thgresssion equations of the correlation between rogtative skills
and concept gaining of the students having low eac ability in the seven learning models

Model Sum of Squares Df mean Square F Sig.
Regressio 11454.14 13 881.08 23.64. 0.00(
b1, b2, b3, b4, k 832.59: 5 166.51! 4.46¢ 0.001
b1, b2, b3, b4, b5, b6, 1993.60 1 1993.60 53.49! 0.00(
residua 5813.68: 15€ 37.26°
Total 17267.83 16¢

gaining of the students having low academic ahitihe
analysis of variance of the regression equation alas
conducted on every two learnings (ANOVA test of two
regression equations). The results of the ANOVA tfs
metacognitive skills and biology concept gainingtlire the regression equation on every two learningshef t
seven learnings are not parallel. To find out mietails students having low academic ability are illustraed
about the parallelism of the regression lines of thTable 5.

correlation between metacognitive skills and cohcep

ANOVA test result indicates that the significanadue
of b1, b2, b3, b4, b5 is 0.001 (<0.01) and thabhf b2,
b3, b4, b5, b6, b7 is 0.000 (<0.01). Those valuese
that the regression lines related to the correidbietween

Table 5. Summary of the ANOVA test result of thgresssion equations on every two learnings on thaests with low
academic ability

Jigsav TPS Cs RT PBL TEC TEQ + TP¢
Jiasaw Paralle Paralle Paralle | Not paralle| Paralle Paralel
9 Not coincid¢| Coincide Coincide |Not coincid{ Coincide Coincide
TPS Paralle | Not paralle | Not paralle| Paralle Paralle
Not coincid¢Not coincid¢Not coincid¢ Not coincid¢| Not coincidke
cs Not paralle | Not paralle| Paralle Paralle
Not coincid¢|Not coincid¢ Coincide Coincide
RT Paralle Paralle Paralle
Not coincid¢| Coincide Coincide
PBL Not pe_lrallle Parglle.
Not coincid¢| Not coincide
Paralle
TE —
Q Coincide
TEQ + TPS

The results of the data analysis in Table 5 shattthe regression lines are between Jigsaw and PBL, TRS an
regression of correlation between students’ metitog RT, TPS and PBL, CS and RT, CS and PBL, as well as
skills and their biology concept gaining in the ordy of between PBL and TEQ learnings.
the learnings being compared on the students hdwimg
academic ability is parallel and coincides with thg. Anova Test of 14 Regression Equations of The
percentage of 42.86%. There are regression linem@m  Correlation between Metacognitive Skills and
several learnings being compared parallel but oistcide Concept Gaining of The Students having different
with the percentage of 28.57%. Those regressias lare Academic Ability (high and low)
between Jigsaw and TPS, TPS and CS, TPS and TEQqnq5 test results related to correlation regressio
TPS and TEQ + TPS, RT and PBL, as well as between ations  between metacognitive skills and concept
PBL and TEQ + TPS. On the other hand, there are t ining of the students having different acaderilitain

regression lines among the learnings being compar fourteen classes learnings are illustratechinld 6
which intersect with the percentage of 28.57%, €hos g '
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Table 6. Summary of the ANOVA test of fourteen esgion equations of the correlation between metaibeg skills

and concept gaining of the students

Model Sum of Squares df mean F Sig.

Square
Regressio 27396.16 27 1014.67. 27.48¢ 0,00(
b1, b2, b3, b4, t 1083.08 13 83.31¢ 2.25i 0,017
b1, b2, b3, 4, b5, b6, b 3403.61 1 3403.61! 92.21( 0,00(

residua 11885.46 32z 36.91:

Total 39281.62 34¢

ANOVA test result indicates that the significan@due understanding of the students having different exad
of b1, b2 b3, b4, b5 is 0.017 (<0.05) and thatlgfti?, b3 ability, the analysis of variance of the regressiguation
b4, b5, b6, b7 is 0.000 (<0.01). The values prtneg the was also conducted on every two models of the iiegsn
regression lines related to the correlation betwedAnova test of two regression equations). The tesof
metacognitive skills and biology concept gainingtiire the ANOVA test of the regression equation on every
fourteen learnings are not parallel. To find outreno learnings of the students having different acadeahitity
details about the parallelism of the regressioe lifithe are illustrated in Table 7.
correlation between metacognitive skills and cohcep

Table 7. Summary of the ANOVA test result of thgresssion equation on every two learnings of thelesits having
different academic ability

Academic High
Ability & Model Jigsav TPS Cs RT PBL TEQ TEQ + TP¢
Low | Jigsaw Parglle. qual_le Parglle_ qual_le Parglle. qual_le qual_le
Not coincide Coincide |Not coincide Coincide |Not coincidg Coincide Coincide
TPS Not pe_lrallle qual_le qual_le qual_le qual_le qual_le qual_le
Not coincide Coincide | Coincide | Coincide | Coincide Coincide Coincide
CS Parglle. qual_le Pargllel _ qual_le qual_le Parglle_ qual_le
Not coincide Coincide |[Not coincide Coincide | Coincide |Not coincidg Coincide
RT Not paralle| Paralle Paralle Paralle Paralle | Not paralle | Not paralle
Not coincide Coincide |[Not coincide Coincide | Coincide |Not coincide Not coincide
PBL Not pe_lrallle Not pe_lrallle Not pe_lrallle Not pe_lrallle qual_le Not pe_lrallle Not pe_lrallle
Not coincideNot coincide Not coincideNot coincide Coincide | Not coincide Not coincide
TEQ Parglle. qual_le qual_le qual_le Parglle. qual_le qual_le
Not coincide Coincide | Coincide | Coincide |Not coincidg Coincide Coincide
TEQ +| Paralle Paralle Paralle Paralle Paralle Paralle Paralle
TPS |Not coincideé Coincide |Not coincideNot coincideNot coincidg Coincide Coincide

The results of the data analysis in Table 7 shawtthe and CS (h), PBL (I) and RT (h), PBL (I) and TEQ, (A

regression equation of students’ metacognitivisséand well as PBL (I) and TEQ + TPS (h).
their biology concept gaining in the majority ofeth
learnings being compared of the students havindy hig
academic ability and low academic ability are datand

V. DISCUSSION

coincide with the percentage of 53.07%. There areThe results of data analysis reveal that there is a
regression lines among several learnings being aoedp correlation between students’ metacognitive skilsd
parallel but not coincide with the percentage of52€6. their concept gaining. The correlation between estisi
Those were between Jigsaw (low) and Jigsaw (highthetacognitive skills and their concept gaining has
Jigsaw (I) and CS (h), Jigsaw (I) and PBL (h ), @®nd  previously been studied [14] revealing that thers va
Jigsaw (h), CS (I) and CS (h), CS () and TEQ R, ()  positive correlation between metacognitive skillada
and CS (h), TEQ (I) and Jigsaw (h), TEQ (l) and RB),  academic achievements. The results of this reseameh
TEQ + TPS (1) and Jigsaw (h), TEQ + TPS () and(®5 consistent with Coutinho's report. Reference [15]
TEQ + TPS (1) and RT (h), as well as TEQ + TP explained that metacogniton was “cognition about
PBL (h). There are regression lines among severghgnition” or "knowledge about knowing and leartiing
learnings being compared which intersect with therom these explanations, it can be interpreted that
percentage of 20.40%. Those were between RT (l) apgbtacognition plays a role in a person's cognition.
Jigsaw (h), RT (I) and TEQ (h), RT (I) and TEQ +3P Reference [16] explained that when students becaore

(h), PBL (1) and Jigsaw (h), PBL (I) and TPS (hBLA(I)  aware of their thinking process when learning, tiveyld
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be more able to control any things such as goalijes intersected, it is usually occuredunder em&re
motivation and attention. Thus, students havingdgoaircumstances affecting the slopes.

metacognition skills will be able to easily contithleir
cognition.

The results of the analysis of variance related
correlation regression equation showed that theessgn
lines being compared are mostly parallel. The peisin
of regression lines means that the slope coefficiatue
of each regression line does not differ from onetlzer.

The results of the analysis of variance related
correlation regression equation of the seven lagsbon
the students having high academic ability show that

Related to the academic ability as the most passibl
factor influencing the slope coeficient and int@tce

tooeficient, it meant that there is a certain coodiof the

academic ability causing the regression lines sateted.
The intersecting lines in this research are onlyntbon
the regression lines being compared among thersisidé
low academic ability, and those among the studefiisy

tacademic ability and those of high academic ability

means that there are certain conditions that ntaddiries
intersect. The examples of such conditions are allsm

percentage of regression lines which is parallel amumber of samples, students’ low academic abilityctv
coincide is 85.72%, and parallel but not coincide icauses the ability to understand materials differsthe

14:28%. The results of the analysis of variancated to
correlation regrresion equation of seven learniogshe

other conditions that can not be found among stisdeh
high academic ability. Based on the results of this

students having low academic ability show that theesearch, it can be concluded that the regressies bf

percentage of the regression lines which is pdrathel

the correlation between metacognitive skills andcept

coincide is 42.86%, and parallel but not coincide igaining will always be parallel as long as theraas any

28.57%. Similarly, the percentage of the regres$ioes
of fourteen learnings on the students having dfier
academic ability which is parallel and coincid&&07%,
and parallel but not coincide is 26.53%.

Based on the results of the data analysis leadirthe
parallelism of the regression lines, it is seert thaybe

there is a particular factor affecting the the slop

coefficient values, so the slope coefficient valbesng
compared do not differ from one another. Referd®te
explained that it was very important to remembat ach
of the regression coefficient was influenced by eoth
variables in the regression model. It means thatvtiiue
of a (the slope coefficient) and b (intercept coefht) of
a regression equation y = ax + b can be affectedtvgr
variables. These variables is referred to as fadtorthis
research.

The factors that may influence the slope coefficeme

extreme condition causing the regression linesrseict to
each other.

V. CONCLUSION AND RECOMMENDATION

Based on the results of this research, four coitrias
will be described further.
1. There is a correlation between metacognitive skitid
biology concept gaining of the students of high
academic ability as well as those of low academic
ability on the seven learnings implemented.
The regression equations of the seven learnings
implemented among the students of high academic
ability are parallel and coincide as much as 85,72%
are parallel but not coincide as much as 14.28%.
The regression equations of seven learnings

2.

implemented among the students of low academic
ability are parallel and coincide as much as 42,86%
parallel but not coincide as much as 28.57%, and
intersecting as much as 28.57%.
The regression equations of 14 learnings implendente
among the students of different academic abilibyv(l
and high academic ability) are parallel and coiacd
much as 53.07%, parallel but not coincide as much a
26.53%, and intersecting as much as 20.40%.
The recommendation that can be proposed basedeon th
sults of this research is that the tendency gfession
line parallelism related to the correlation between
metacognitive skills and concept gaining needs ¢o b
explored further in the next researches. Futurearebes
can focus on the conditions, other than academilidyab
and learning models, such as similar or differewel of
education, similar or different grade level, as Iwasb
similar or different gender of the students. Bysidurthe
researches, the factors affecting the slope coaficand
the intercept coefficient of the regression equatb the
correlation between students’ metacognitive skalsd
concept understanding, causing the regression
intersecting to each other, can be detected ptgcise

learning models, academic ability, grade level, ivadion
to learn, and learning styles. Reference [17] dttiat the
factors presumed to influence the slope coeffisiearid
intercept coefficients, included the learning mode
implemented, the way teachers teach, studentshitepr
styles, and perhaps the other factors (genderobdinel,

and ethnicity). Reference [10] explained that thepes
coefficient in a regression equation, as well ae th
determination coefficient and correlation coeffidiecan

be influenced by four factors, namely the errors olje
measurement, the effects of the common variablethen
X and Y, forced variation in X or Y, or both, and
continuous data correlation. However, in this regdeathe
factor considered to be the most possible onefloeince
the slope coeficients and intercept coeficientsthe
academic ability, so the factors mentioned abo® §hd
[17] have no effect on the values of the slope famehts
and intercept coefficients.

The research result shows that generally the reigres
equations related to the correlation between mgtatioe
skills and concept gaining do not have signifiadifferent
slopes. Even if there are some slopes which aferelift
significantly among each other, causing their regjn

lines
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