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This study aims to determine: (1) the significant influence between learning models on metacognitive 
abilities, (2) significant effects between learning models on mathematical connections, (3) the interaction 
between discovery learning and problem based learning on metacognitive abilities, (4) the interaction 
between discovery learning and problem based learning models on students' mathematical connections. This 
research is a quasi experimental research. The instruments used were: (1) tests of students 'initial 
mathematical abilities (2) tests of metacognitive abilities, (3) tests of students' mathematical connections 
with the subject of Lines and Angles. Inferential data were performed using covariance analysis 
(MANOVA). The result of hypothesis testing shows that the average metacognitive ability in learning 
using discovery learning learning models is 77.20 > 75 with a standard deviation of 2.161 and students' 
mathematical connections obtained are 83.63 > 45 with a standard deviation of 3.480. By using 
the problem base learning model is 76.76 > 75 with a standard deviation of 2.216 and for the average 
mathematical connection of the students obtained 81.84 > 45 with a standard deviation of 2.096. The data 
show that the metacognitive abilities and mathematical connections of students who are taught 
using discovery learning models are better than those who are taught using problem-based learning models 

 
1. INTRODUCTION 

Learning is the interaction between students and teachers, there will be intense and directed communication 
in order to achieve the goals to be achieved. A good learning process requires a process of interaction by all 
components involved in learning both between students and teachers and students and students. Several aspects in 
the process of good interaction in learning are giving perception and conveying learning objectives. The success of a 
lesson can be seen from the results of the teaching and learning process. However, in reality the learning outcomes 
obtained by students are not in accordance with what the teacher wants. 

In fact, the facts in the field have not shown satisfactory mathematics learning outcomes. From the results 
of observations of the value and activities of Class VII students of the UPT Formal Education Unit at SMP N 1 
Percut Sei Tuan, in learning mathematics the researchers can conclude that students still experience difficulties in 
learning mathematics so that the pattern of answers when solving problems does not vary, the mathematics learning 
outcomes obtained still not satisfying. 

Based on an interview at the UPT Formal Education Unit at SMP Negeri 1 Percut Sei Tuan with Mrs. 
Rahawarni, who is a teacher in the field of mathematics, said that the data for September 2018 from the results of 
daily tests of students in grades VII-1 and VII-2 were still low or had not yet met the criteria. minimum completeness 
(KKM). Because from the results of these tests, the students of class VII-1, totaling 32 students, were still 15 people 
who had completed or had reached the minimum completeness criteria (KKM). Meanwhile, in class VII-2, which also 
numbered 32 students, it turned out that there were still 10 students who had completed or had reached the minimum 
completeness criteria (KKM). 

Based on the answers the students' lack of thoroughness occurs for several reasons, as follows. 1). Lack of 
students' ability to observe and recognize mathematics problems 2). The low ability of students when communicating 
mathematics using symbols, diagrams, tables, and other media. From the researcher's observations that there are still 
students who tend to be less active. Things that happen in the field are due to a lack of self-confidence from students 
when students want to express their opinions in front of the teacher and their friends. This can be one of the triggers 
for low metacognitive abilities. From the existing conditions in the field, a learning model is needed that can develop 
metacognitive abilities and students' self-confidence in their mathematical connection abilities. In order to achieve 
satisfactory learning outcomes. However, in fact, the mathematics learning process of students at school is still unable 
to apply the learning model that is in accordance with the material taught by the teacher to students. 

Discovery Learning is a model used to solve problems intensively under teacher supervision. In Discovery 
Learning the teacher guides students to answer or solve a problem. Discovery learning is a cognitive learning method 
that requires teachers to be more creative in creating situations that can make students learn to actively find their 
own knowledge (Tanjung, D.F., et al. 2020; Assegaff, A and Sontani, U.T., 2016; Ana, N.Y., 2019; Damanik, W.J and 
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Syaputra, E. 2018; and Kurnianto, H., et al., 2015). The advantages of this Discovery Learning model, which are 
helping students to improve and improve cognitive skills and processes, arouse student interest in learning, generate 
pleasure in students, increase curiosity and foster self-confidence and can train students. Learn independently, train 
students' reasoning skills, and involve students actively in learning activities to find themselves and solve problems 
without the help of others (Prasetyo, S., et al., 2015; Assegaff, A and Sontani, UT., 2016). 

The learning model Problem Based Learning is a learning model that is used to find solutions to problems 
in the real world. Model learning is developed to help teachers develop thinking skills and problem-solving skills in 
students as long as they learn the subject matter, can be done by providing a stimulus in the form of problems and 
then the students do the troubleshooting that can improve student mathematical metacognitive and connections. So 
that the problems given to students are so that there is curiosity about the learning problems given by the 
teacher (Royani, M., 2016; Mushlihuddin, R., et al. 2018; Tanjung, D. F., et al. 2020; Syafrizal, A., et al. 2020). 

The advantages of the Problem Based Learning learning model , namely: (1) To train students to have the 
ability to think critically, to solve problems, and to build their own knowledge; (2) There is an increase in student 
scientific activity; (3) Encourage students to evaluate or assess their own learning progress; (4) Students are 
accustomed to learning through various sources of relevant knowledge; (5) Students are easier to understand a 
concept when discussing mutual problems encountered with his friend (Mushlihuddin, R., et al. 2018; Yanti, A. H., 
2017; Rerung, N. 2017) . 

Metacognitive abilities are very important in the learning process of mathematics. Learning with a 
metacognitive ability approach as learning that instills awareness of how to design, monitor, and control, about what 
students do or know (Sma, D. I. and Banyumas, N. 2015; Syahputra, E., 2018). In fact, students' metacognitive abilities 
lack student initiative in learning, poor student discipline in learning, less good student self-confidence in learning, 
and less good student responsibility in learning. 

Mathematical connection ability is a person's ability to show internal and external mathematical 
relationships, which include: connections between mathematical topics, connections with other disciplines and 
connections with everyday life (Gunawan, Y. et al., 2019; Ni’mah, A. F. et al., 2017; Manalu, A. C. S., et al., 2020). 
Mathematical connections can make students have open thoughts and insights towards mathematics, not only 
focusing on one subject, but also connecting with other topics. 

The low level of metacognitive abilities and student connections is caused by several things, including: 
lack of interaction between students and teachers, the lack of students 'ability to observe and recognize mathematical 
problems, students' low understanding of mathematical symbols, students are less active and tend to lack self- 
confidence and those who the main thing is because learning is still teacher-centered. The purpose of this study was 
to determine the effect of the application of discovery learning and problem based learning models on students' 
metacognitive abilities and mathematical connections. 

 

2. METHODOLOGY 

This research is a quasi experimental research. The effect of the application of discovery learning and problem- 
based learning models in this study is the pre-test post-test control group design. Research is conducted in UPT 
Formal Education Unit SMP Negeri 1 Percut Sei Tuan addressed in Jl. Besar Tembung, Percut Sei Tuan District, 
Deli Serdang Regency, North Sumatra Province. 

Data collection techniques in this study were using tests and non-tests to measure students' initial mathematical 
abilities, metacognitive abilities, and mathematical connections, student activity observation sheets and the form of 
student answer processes. Data analysis techniques are divided into several analyses, including descriptive analysis 
and inferential analysis. The data description was carried out through descriptive analysis. The data described is data 
that has been obtained from measurements on the research variables (the dependent variable), namely the 
metacognitive abilities and mathematical connections of students at the pre-test and post-test. And for infrared 
analysis using assumption tests and hypothesis testing. 

 

3. RESULT AND DISCUSSION 

The results of the initial mathematics ability test for each class of the study sample can be seen in table 1. 

Table 1: Description of the Initial Ability Test of the Two Experiment Classes 
Descriptive Statistics 

 N Min Max Mean Std. Deviation 

KAMDL 32 79 90 82.56 2,862 

KAMPBL 32 78 87 81.47 2,436 

Valid N (listwise) 32     

The table above shows that the students 'initial mathematical abilities seen from the 2 classes that will be 
used as the experimental class so that the maximum value of the students' initial mathematics abilities is 90.00 while 
the lowest score is 78.00. The average value for the experimental class 1 is 82.56, and the experimental class 2 is 
81.47. The standard deviation of the experimental class 1 is 2.862, and the experimental class 2 is 2.436. Table 2 



IJEMS: Indonesian Journal of Education and Mathematical Science 
2020 Vol. x, No. 1, pp.  

ISSN(e): 2715-985x  

DOI: https://doi.org/10.30596/ijems.v2i1.6175 

 

36 

 

 

presents the grouping of students' initial mathematical abilities using 2 learning models, namely discovery 
learning and problem-based learning. 

Table 2: Quantitative Classification of Initial Math Ability of 2 Classes 
No. KAM Criteria The number of students 

1. KAM ≥ 86 High 9 

2. 80 ≥ KAM ≥ 85 Medium 51 

3. KAM ≤ 79 Low 5 

The data show that students' initial mathematical ability with moderate criteria is more dominant than their 
initial mathematics ability with high criteria and initial mathematics ability with low criteria. The metacognitive 
ability test result data is in the form of KD achievement test data from the discovery learning model which will be 
described consisting of pre-test data and post- test data. The retest was a metacognitive ability test given to both 
groups before being given treatment. The first group consisted of one experimental class I using the discovery 
learning model and the second group consisting of one experimental class II using the problem based learning model. 
In summary, the results of the metacognitive ability test in the  experimental  class  I  with  the discovery 
learning model can be seen in table 3 below. 

Table 3 Data Description of the Metacognitive Ability of the Discovery Learning Model 
Descriptive Statistics 

 N Min Max Mean Std. Deviation 

Metacognitive pre-test DL 32 57 71 62.36 3,135 

Post-test metacognitive DL 32 72 80 77.20 2,161 

Valid N (listwise) 32     

The table above shows that the metacognitive ability seen from the experimental class I with the discovery 
learning model of the metacognitive ability seen from the pre-test obtained a maximum value of 71 so that the post- 
test obtained the maximum value was 80 while the lowest pre-test metacognitive ability value was 57.While the 
post test was 72 The pre-test average score is 62.36 while the post-test score is 77.25. And the standard deviation of 
pre-test is 3.135 and posts are 2.161. The grouping of the metacognitive abilities of the two experimental classes with 
a total of 64 students can be seen from the N description value of 14%, the minimum description 25%, the maximum 
description 32%, the mean description 28% and the standard deviation 1%. The results of the metacognitive ability 
test in the experimental class II problem based learning can be seen in table 4 below. 

Table 4: Data Description of Metacognitive Ability Model Problem Based Learning 
Descriptive Statistics 

 N Min Max Mean Std. Deviation 

The metacognitive pre-test of PBL 32 54 65 60.15 2,333 

Post-test metacognitive PBL 32 71 80 76.76 2,216 

Valid N (listwise) 32     

From the table above, the metacognitive ability seen from the experimental class II with a problem-based 
learning model , the metacognitive ability seen from the pre-test obtained a maximum value of 65 so that in the post- 
test the maximum value was 80 while the lowest pre-test metacognitive ability value was 54 while the post-test was 
71 . The pre-test average value is 60.15 while the post-test is 76.76. And the standard deviation of pre-test 2,333 and 
post-test 2,216. In the grouping of metacognitive abilities using line diagrams and circle diagrams with problem- 
based learning models. From the grouping of the metacognitive abilities of the two experimental classes with a total 
of 64 students, it can be seen from the N 12% description value, 27% minimum description, 31% maximum description, 
25% mean description and 1% standard deviation. The results of the students' math connection test in the 
experimental class I can be seen in table 5 below. 

Table 5 Description of Student Mathematical Connection Data Model Discovery Learning 
Descriptive Statistics 

 N Min Max Mean Std. Deviation 

Pre-test connection DL 32 60 73 66.58 3,966 

Post-test connection DL 32 78 89 83.63 3,480 

Valid N (listwise) 32     

The table shows that the students' mathematical connections seen from the experimental class I from the 
students' mathematical connections seen from the pre-test obtained a maximum value of 73 so that in the post-test 
the maximum score obtained was 89 while the lowest pre-test students' mathematics connection value was 60. While 
the post-test score was 78. The average pre-test is 66.58 while post-test is 86.63. And the standard deviation of pre- 
test 3,966 and post-test 3,480. 

The grouping of students' mathematical connections from the two experimental classes with a total of 64 
students can be seen from the description value of N 14%, the minimum description 25%, the maximum description 
31%, the mean description 28% and the standard deviation of 2%. The results of the student's mathematics connection 
test in the experimental class II can be seen in table 6 below. 

Table 6 Description of Student Mathematical Connection Data Model Problem Based Learning 
Descriptive Statistics 

 N Min Max Mean Std. Deviation 

Pre-test of the PPL connection 32 59 66 61.77 2,000 
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Post-test PBL connection 32 77 85 81.84 2,096 

Valid N (listwise) 32     

The grouping of students' mathematical connections from the two experimental classes with a total of 64 
students can be seen from the description value of N 14%, the minimum description 27%, the maximum description 
30%, the mean description 28% and the standard deviation 1%. 
The hypotheses tested to determine the normality of the data on students' initial mathematics abilities were: 
H0: The sample comes from a population that is normally distributed. 
Ha: The sample comes from a population that is not normally distributed. 

The normality test used the Kolmogorov Smirnov test with the help of the SPSS version 23.00 program 
which can be seen in table 7 below. 

Table 7: Deskripsi early mathematical ability of students 
Tests of Normality 

Class 
Kolmogorov-Smirnov a Shapiro-Wilk 

Statistics df Sig. Statistics df Sig. 

KAMDL ,172 32 ,152 ,869 32 ,036 

KAMPBL ,145 32 ,061 ,849 32 ,028 

The test criteria used to measure the normality of the population in this study are if the test results are 
significant (p value> 0.05) then the data is normally distributed. Vice versa, if the significance < 0.05, the data are not 
normally distributed. The results of the analysis of the normality test can be seen in table 8 below. 

Table 8: Normality Test of Metacognitive Ability Model Discovery Learning 
Tests of Normality 

 Kolmogorov-Smirnov a Shapiro-Wilk 

Statistics df Sig. Statistics df Sig. 

Metacognitive pre-test DL ,118 32 ,200 * ,929 32 ,038 

Post-test metacognitive DL ,150 32 ,065 ,930 32 ,040 

*. This is a lower bound of the true significance. 

a. Lilliefors Significance Correction 

Based on the table above, it can be seen that the results of the pre-test and post-test metacognitive ability of 
the initial test on the discovery learning model have a pre-test significance value of 0.200, and the post-test 0.065 is 
greater than the specified alpha value of 5% (0.05). It can be concluded that the research variables form a normal 
distribution to the population. 

Table 9: Normality Test of Metacognitive Ability Problem Based Learning Model 
Tests of Normality 

 Kolmogorov-Smirnov a Shapiro-Wilk 

Statistics df Sig. Statistics df Sig. 

The metacognitive pre-test of PBL ,130 32 ,181 ,946 32 ,109 

Post-test metacognitive PBL ,150 32 ,067 ,939 32 ,070 

a. Lilliefors Significance Correction 

Based on table 9 above, it can be seen that the results of the pre-test and post-test of metacognitive ability in 
the initial test on the problem-based learning model have a pre-test significance value of 0.181 and a post-test 067 which 
is greater than the set alpha value of 5% (0.05). It can be concluded that the research variables form a normal 
distribution to the population. The results of the student's mathematical connection normality test with the Discovery 
Learning model can be seen in brief in Table 10 below: 

Table 10: Normality Test of Students' Mathematical Connection Model Discovery Learning 
Tests of Normality 

 Kolmogorov-Smirnov a Shapiro-Wilk 

Statistics df Sig. Statistics df Sig. 

pre-test connection DL ,155 32 ,050 ,920 32 ,021 

Post-test connection DL ,101 32 ,200 * ,944 32 ,095 

The result of the pre-test and post-test of the students'   mathematical   connection in   the   initial test on 
the discovery learning model had a pre-test significance value of 0.050 and a post-test 0.200 greater than the specified 
alpha value of 5% (0.05). It can be concluded that the research variables form a normal distribution to the 
population. Normality test connection students' mathematical model of problem based learning criteria test used to 
measure the normality of the population in this study is that if the test result was significant (p value > 0.05), the 
normal distribution of data. Vice versa, if the significance <0.05, the data are not normally distributed. In summary, 
it can be seen in table 11 below: 

Table 11: Normality Test of Students' Mathematical Connection with Problem Based Learning Model 
Tests of Normality 

 Kolmogorov-Smirnov a Shapiro-Wilk 
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 Statistics df Sig. Statistics df Sig. 

Pre-test of the PPL connection ,186 32 ,006 ,925 32 ,029 

Post-test PBL connection ,158 32 ,042 ,937 32 ,062 
 

Based on table 11, it can be seen that the results of the pre-test and post-test of the mathematics connection 
of the students in the initial test on the problem-based learning model have a pre-test significance value of 0.006 and 
a post-test of 0.042 which is greater than the set alpha value of 5% (0.05). It can be concluded that the research 
variables form a normal distribution to the population. 

The homogeneity test shows the students' initial mathematical abilities using the DL and PBL models that 
the significance value of the initial mathematical ability of the three experimental classes is 0.539 > 0.05, it can be 
concluded that H0 which states the variance in each group is the same can be accepted, or prior knowledge of 
mathematics the two experimental classes have the same variance. The test criteria are determined if the significance 
(probability) values   are   generated   together ≥   0.05,   the   population   covariance   variance   matrix   is   the 
same. The homogeneity test of covariance variance for the pre-test and post- test of the students' initial and final 
metacognitive abilities obtained a significance of 0.535> 0.05. It can be concluded that at the 5% significance level 
the variance of the variable covariance is the same (homogeneous). The results of the calculation to see the variance- 
covariance homogeneity test for the final student post-test obtained significant 0.566 > 0.05. It can be concluded that 
the 5% significance level of the variable covariance variance is the same (homogeneous). The test criteria are 
determined if the number of significance (probability) generated together is ≥ 0.05, the population covariance variance 
matrix is the same. The results of the calculations for the homogeneity test of covariance variance for the pre- 
test and post- test of the students' initial and final metacognitive abilities obtained a significance of 0.084> 
0.05 . This means that it can be concluded that at the 5% significance level the variance of the variable covariance is 
the same (homogeneous). The results of the calculation to see the variance-covariance homogeneity test for the final 
student post-test obtained significant 0.350 > 0.05. It can be concluded that the 5% significance level of the variable 
covariance variance is the same (homogeneous). The test criteria are determined if the significance (probability) values 
are generated together ≥ 0.05, the population covariance variance matrix is the same. The results of the calculations 
for the homogeneity test of covariance variance for the pre-test and post-test of the students 'mathematical 
connection between the students' initial and final tests obtained a significance of 0.935 > 0.05. The 5 % significance 
level of the variance of the variable covariance is the same (homogeneous). The results of the calculation to see the 
variance-covariance homogeneity test for the final student post-test obtained significant 0.566 > 0.05. It can be 
concluded that the 5% significance level of the variance of the variable covariance is the same (homogeneous). The 
test criteria are determined if the significance (probability) values are generated together ≥ 0.05, the population 
covariance variance matrix is the same. The results of the calculations for the homogeneity test of covariance variance 
for the pre-test and post-test of the students 'mathematical connection between the students' initial and final 
tests obtained a significance of 0.538 > 0.05. The conclusion that t are aft significance of 5% variance covariance 
variable is the same (homogeneous). The results of the calculation to see the variance-covariance homogeneity test 
for the final student post-test obtained significant 0.194> 0.05. The 5% significance level of the variance of the 
variable covariance is the same (homogeneous). 

Hypothesis first, second, third, fourth. for fifth, and sixth using the t test then the fifth hypothesis to six 
using the multivariate test (MANOVA). The first hypothesis test, namely the metacognitive t one sample test of the 
Discovery Learning model. Based on the results of data analysis on learning using discovery learning models to 
increase metacognitive abilities, it was obtained tcount = 5.767 > ttable = 2.040. Thus H0 is rejected. This means 
that discovery learning models are effective in improving metacognitive abilities. The second hypothesis test, namely 
the t one sample test of the Discovery Learning model connection. Based on the results of data analysis on learning 
using discovery learning models to increase the ability of the connection obtained tcount = 14.019 > ttable = 2.040. Thus 
H0 is rejected. This means that discovery learning model is effective in improving students' mathematical 
connections. The third hypothesis test, namely the t one-sample metacognitive test of the Problem Based 
Learning model. Data analysis on learning using a problem-based learning model to increase metacognitive abilities 
obtained tcount = 4.493 > ttable = 2.040. Thus H0 is rejected. That is, learning using problem based learning is effective 
in increasing metacognitive abilities. The fourth hypothesis test, namely the t one-sample metacognitive test 
of the Problem Based Learning model. Based on the results of data analysis on learning using the Problem Based 
Learning model to increase  metacognitive  abilities,  it  was  obtained  tcount = 18.468 >  ttable = 2.040. Thus H0 

is rejected. This means that discovery learning model is effective in improving students' mathematical 
connections. The output for the multivariate test (MANOVA) can be seen in table 12 below. 

 

 
Table 12: Multivariate Test Results for Metacognitive Ability 

Multivariate Tests a 

Effect Value F 
Hypothesis 

df 
Df 

error 
Sig. 

Noncent. 
Parameter 

Observed 
Power c 
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Intercept Pillai's Trace ,999 29559,740 b 1,000 23,000 ,000 29559,740 1,000 

Wilks' Lambda ,001 29559,740 b 1,000 23,000 ,000 29559,740 1,000 

Hotelling's Trace 1285,206 29559,740 b 1,000 23,000 ,000 29559,740 1,000 

Roy's Largest Root 1285,206 29559,740 b 1,000 23,000 ,000 29559,740 1,000 

KAMDL Pillai's Trace ,304 1,255 b 8,000 23,000 ,313 10,043 ,441 

Wilks' Lambda ,696 1,255 b 8,000 23,000 ,313 10,043 ,441 

Hotelling's Trace ,437 1,255 b 8,000 23,000 ,313 10,043 ,441 

Roy's Largest Root ,437 1,255 b 8,000 23,000 ,313 10,043 ,441 

a. Design: Intercept + KAMDL 

b. Exact statistics 

c. Computed using alpha = .05 

The results of the analysis show the effect of the learning model with the same significance, namely 0.313 <0.05 
for metacognitive abilities, which means that H0 is rejected. This means that there is an effect of discovery 
learning and problem-based learning models on metacognitive abilities. And that tests each variable individually. For 
the output between subject effects, the results can be seen in table 13. Based on table 13, the significance value for 
metacognitive variables is 0.313> 0.05, so H0 is accepted. This means that there is no difference in the value of 
metacognitive abilities between the experimental class I and the experimental class II. 

Table 13: Results of the interaction test of early mathematical abilities and DL and PBL models on 

metacognitive abilities 
Tests of Between-Subjects Effects 

Source Dependent Variable 
Type III Sum of 

Squares 
df 

Mean 
Square 

F Sig. 
Noncent. 

Parameter 
Observed 
Power b 

Corrected 
Model 

model 43,998 a 8 5,500 1,255 ,313 10,043 ,441 

Metacognitive 43,998 a 8 5,500 1,255 ,313 10,043 ,441 

Intercept model 129504,148 1 129504,148 29559,740 ,000 29559,740 1,000 

Metacognitive 129504,148 1 129504,148 29559,740 ,000 29559,740 1,000 

KAMDL model 43,998 8 5,500 1,255 ,313 10,043 ,441 

Metacognitive 43,998 8 5,500 1,255 ,313 10,043 , 441 

Error model 100,765 23 4,381     

Metacognitive 100,765 23 4,381     

Total model 190875,083 32      

Metacognitive 190875,083 32      

Corrected 
Total 

model 144,763 31      

Metacognitive 144,763 31      

a. R Squared =, 304 (Adjusted R Squared =, 062) 
b. Computed using alpha = .05 

And to test the effect of the application of the two learning models on increasing metacognitive abilities, the 
results can be seen in table 14 . 

Table 14: Marginal Mean Table 

Dependent 
Variable 

 
Mean Std. Error 

95% Confidence Interval 

Lower Bound Upper Bound 

model 79 78,000 2,093 73,670 82,330 

80 78,133 ,662 76,764 79,503 

81 77,000 1,208 74,500 79,500 

82 75,600 , 936 73,664 77,536 

83 77,000 1,480 73,938 80,062 

84 77,542 1,047 75,377 79,707 

85 79,000 1,480 75,938 82,062 

86 77,000 1,208 74,500 79,500 

Metacognitive 79 78,000 2,093 73,670 82,330 

80 78,133 ,662 76,764 79,503 

81 77,000 1,208 74,500 79,500 

82 75,600 , 936 73,664 77,536 

83 77,000 1,480 73,938 80,062 

84 77,542 1,047 75,377 79,707 

85 79,000 1,480 75,938 82,062 

86 77,000 1,208 74,500 79,500 

Based on table 14 above, for metacognitive variables, the mean Discovery Learning > mean problem based 
learning is 80,000 > 78,500. So it can be concluded that the discovery learning model is more influential in improving 
metacognitive abilities than the problem based learning model. 
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Test multivariate (MANOVA) there are two parts, is the output multivariate tests which suggested a 
significant difference between the classes and and output between subject effects that tested each variable 
individually. The multivariate test output can be seen in table 15 below: 

Table 15: Results of Students' Multivariate Mathematical Connection Test 
Multivariate Testsa

 

Effect Value F 
Hypothesis 

df 
Error 

df 
Sig. 

Noncent. 
Parameter 

Observed 
Powerd 

Intercept Pillai's Trace ,999 10205,722b 2,000 21,000 ,000 20411,443 1,000 

Wilks' Lambda ,001 10205,722b 2,000 21,000 ,000 20411,443 1,000 

Hotelling's Trace 971,973 10205,722b 2,000 21,000 ,000 20411,443 1,000 

Roy's Largest Root 971,973 10205,722b 2,000 21,000 ,000 20411,443 1,000 

KAMPBL Pillai's Trace ,538 ,901 18,000 44,000 ,581 16,209 ,520 

Wilks' Lambda ,510 ,935b 18,000 42,000 ,545 16,826 ,533 

Hotelling's Trace ,867 ,964 18,000 40,000 ,516 17,344 ,543 

Roy's Largest Root ,739 1,807c 9,000 22,000 ,124 16,265 ,638 

The result of the analysis shows the effect of the learning model with the same significance, namely 0.581 
<0.05 for the mathematics connection of the students, so it can be concluded that there is a difference in the effect of 
the application of learning using discovery learning and problem based learning models between the experimental 
class I and the experimental class II. And that tests each variable individually. For the output between subject effects, 
the results can be seen in Table 16 below: 

Table 16: Tests of Between-Subjects Effects 
Tests of Between-Subjects Effects 

 

Source 
Dependent 

Variable 

Type III 
Sum of 
Squares 

 

df 
Mean 
Square 

 

F 
 

Sig. 
Noncent. 
Parameter 

Observed 
Power c 

Corrected 
Model 

model 39,653 a 9 4,406 ,922 ,525 8,299 ,334 

Connection 68,519 b 9 7,613 ,546 ,825 4,910 ,200 

Intercept model 97733,558 1 97733,558 20456,027 ,000 20456,027 1,000 

Connection 118531,884 1 118531,884 8494,674 ,000 8494,674 1,000 

KAMPBL model 39,653 9 4,406 ,922 ,525 8,299 ,334 

connection 68,519 9 7,613 ,546 ,825 4,910 ,200 

Error model 105,110 22 4,778     

Connection 306,981 22 13,954     

Total model 190875,083 32      

Connection 224156,000 32      

Corrected 
Total 

model 144,763 31      

Connection 375,500 31      

a. R Squared =, 274 (Adjusted R Squared = -, 023) 

b. R Squared =, 182 (Adjusted R Squared = -, 152) 

c. Computed using alpha = .05 

Based on table 16 above, the significance of the student's mathematical connection variable is 0.003 <0.005 
H0 is rejected. This means that there is an effect of the application of the value of the connection between students' 
mathematics in the experimental class I and the experimental class II. And to test the effect of implementing the two 
learning models on students' mathematical connections, the results can be seen in table 17 below: 

Table 17: Marginal Table of Students' Mathematical Connections 
KAMPBL 

 

Dependent 
Variable 

 
KAMPBL 

 
Mean 

 
Std. Error 

95% Confidence 
Interval 

Lower 
Bound 

Upper 
Bound 

model 78 78,000 1,546 74,795 81,205 

79 77,000 2,186 72,467 81,533 

80 77,885 , 606 76,627 79,142 

81 77,000 1,093 74,733 79,267 

82 76,600 , 978 74,573 78,627 

83 74,000 2,186 69,467 78,533 

84 76,000 2,186 71,467 80,533 

85 78,000 2,186 73,467 82,533 

86 74,500 1,546 71,295 77,705 

87 78,500 1,546 75,295 81,705 

Connection 78 83,500 2,641 78,022 88,978 

79 85,000 3,735 77,253 92,747 
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 80 83,462 1,036 81,313 85,610 

81 81,750 1,868 77,877 85,623 

82 83,000 1,671 79,535 86,465 

83 85,000 3,735 77,253 92,747 

84 86,000 3,735 78,253 93,747 

85 89,000 3,735 81,253 96,747 

86 86,000 2,641 80,522 91,478 

87 82,500 2,641 77,022 87,978 

Based on table 17 above, on the student's mathematics connection variable, the mean discovery 
learning mean problem based learning is 83,400 > 80,400. It can be concluded that discovery learning model is more 
influential on improving students' mathematical connections compared to problem based learning model. 

The results of data analysis obtained from the experimental class I and experiment II show: (1) the effect of 
the application of the discovery learning model has an effect on increasing metacognitive abilities, (2) the effect of the 
application of the discovery learning model has an effect on improving students' mathematical connections, (3) the 
effect of application learning model of problem-based learning effect on improving metacognitive skills (4) the effect 
of the application of the learning model of problem-based learning effect on improving the connection of mathematics 
students, (5) the effect of the application of the learning model of discovery learning more influence on improving 
metacognitive skills than learning model of problem-based learning, (6) the effect of the application of 
the discovery learning model has an effect on increasing the mathematical connections of students than the problem 
based learning model , (7) the effect of the application of the discovery learning model influence on student learning 
activities, (8) there is an increase in metacognitive abilities through the application of the discovery learning model, 
(9) an increase in metacognitive abilities through the effect of the application of the problem based learning model, 
(10) an increase in students' mathematical connections through the effect of the application of the Discovery learning 
model. Learning, (11) an increase in students' mathematical connection through the application of learning 
models pro b glue based learning. 

From the results of the calculations of the two experimental classes, the initial mathematical ability of the 
experimental class I with high criteria, amounting to 5 students, medium category 26 students and low category 2 
students. Experiment class II with high criteria 4 people, medium criteria 25 students and low criteria 3 students. Of 
the total number of initial mathematical abilities with high criteria 9 people with a percentage of 13.23%, 51 students 
with a moderate criteria of initial mathematics ability with a percentage of 81.54% and 5 students with a low criteria 
initial ability with a percentage of 5.23%. From the two experimental classes, it was found that students with early 
mathematical abilities with moderate criteria were more dominant than students with high and low initial abilities. 

To  see  the  metacognitive  abilities  in  the discovery  learning models that  have  been  carried   out, 
the obtained tcount = 5.767> ttable = 2.040. Which means that H0 is rejected? In other words, there is a significant 
influence between discovery learning models on metacognitive abilities (Masitoh, U., et al. 2019). Metacognitive 
ability in the problem based learning model obtained 77.20 75 with a standard deviation of 2.161. Which means H0 
is rejected. In other words, there is a significant influence between the problem based learning models on 
metacognitive abilities (Priyanti, D. 2018). The average score for metacognitive abilities from the discovery 

learning model is 2.161. 
To see the student's mathematical connection to the discovery learning model that has been done, it 

is obtained 83.63  45 with a standard deviation of 3.480, which means that H0 is rejected. In other words, there is a 

significant influence between discovery learning models on students' mathematical connections (Persada, A. R. 

2016). Students' mathematical connections in the problem based learning model obtained 81.84  45 with a standard 

deviation of 2.096, which means that H0 is rejected. In other words, there is a significant influence between 
the problem based learning models on students' mathematical connections (Herawat, L. 2017). The mathematical 

connection of students in the experimental class I, namely the class with the discovery learning model, can be seen 

from the discovery learning model of the students' mathematical connection 83.63 45 with a standard deviation of 
3,480 which means that H0 is rejected. In other words, there is a significant influence between discovery 

learning models on students' mathematical connections. 
In the experimental class II, it can be seen that with the problem-based learning model of the students' 

mathematical connections, it is obtained 81.84  45 with a standard deviation of 2.096, which means that H0 

is rejected. In     other     words,     there     is     a     significant     influence     between     the problem     based 

learning models on students' mathematical connections. 
From the results of the analysis of calculations that have been carried out on the effect of the application of 

discovery learning and problem-based learning models with students' initial mathematical abilities on metacognitive 
abilities which have a significant number on the variable post-test value 0.000 <0.05 . By ignoring the effect of the 
application of discovery learning and problem-based learning models at the 95% confidence level, it can be concluded 
that there is a linear relationship between post-test scores and metacognitive abilities and covariant analysis 
assumptions that require linearity between covariant and dependent variables have been fulfilled. 
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To see the effect of applying discovery learning and problem based learning models, to connect math student, 
ignoring the effect of the initial capabilities of mathematics teaching model shows that the number of significance 
0.000 < 0.05 . So it can be concluded that at the 95% confidence level there is an effect of discovery 
learning and problem based learning models on students' mathematical connections. To see the effect of the 
application of discovery learning and problem-based learning models on metacognitive abilities, it can be seen in 
the Corrected Model. The number of significance is 0.000 <0.05. This means that at the 95% level, the students' 
mathematics post-test and the difference between discovery learning and problem-based learning models. From the 
research results obtained by ignoring the effect of the initial mathematical ability of the model, it can be seen that the 
significance value for the post-test value is 0.061> 0.05, which means that H0 is accepted. By ignoring the influence 
of the learning model on the 95% confidence level and based on the survey that has been studied there is a linear 
relationship between the post-test and the students' mathematical connections. 

To see the influence of the learning model of discovery learning and problem based learning to students' 
mathematical connections. By ignoring the effect of the initial mathematical ability of the model, it can be seen that 
the significance number is 0.003 < 0.05, which means that H0 is rejected. So it can be concluded that at the 95% 
confidence level there is a significant influence between the learning models on students' mathematical 
connections. To see the effect of early mathematics abilities and differences in discovery learning and problem-based 
learning models on students' mathematical connections simultaneously, it can be seen in the Corrected Model. The 
significance value is 0.012 < 0.05, which means that H0 is rejected. This means that at the 95% level, post-test and 
differences in discovery learning and problem-based learning models simultaneously (simultaneously) affect 
students' mathematical connections. For students' mathematical connections in discovery learning and problem-based 
learning models based on aspects of metacognitive abilities and connections as well, good student mathematical 
connections using discovery learning models. So that from the two models that have been used, the discovery learning 
model has a good effect on students' metacognitive abilities and mathematical connections than the problem based 
learning model. 

 

4. CONCLUSION 

From the results of the research that has been carried out, the following conclusions are obtained: 

a. Model learning discovery learning and problem based learning has a positive influence on metacognitive skills and connections 

math students. 

b. The metacognitive abilities and mathematical connections of students who are taught using the discovery learning model are 

better than the Problem Based Learning model. 

c. There is an interaction between students' initial mathematical abilities and discovery learning and problem-based learning models 
that take place on metacognitive abilities 

d. Against the interaction between students 'initial mathematical abilities and discovery learning models and problem based learning 

that takes place on students' mathematical connections 
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