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Abstract—This study aimed to determine the effect 

of CPBL model on students' cognitive learning 

achievement of eleventh-grade science class at the 

coastal area in Yogyakarta. This study was quasi 

experimental study. All of eleventh grade science class 

at the coastal area in Yogyakarta as population. 

Sampling technique using cluster random sampling 

included 172 students of three high schools as the 

representative region of east, middle, and west coastal 

area (SMAN 1 Panggang, SMAN 1 Srandakan, SMA 

Negeri 1 Temon). The assessing of students’ cognitive 

learning achievement by using test instrument included 

20 items on Digestive System material. Non-test 

technique uses observation method to determine the 

applicable syntax of CPBL model with scaffolding by 

using students’ worksheet. Research design uses the 

pretest-posttest non-equivalent group design. 

Experiment class using CPBL model with scaffolding 

included:1) environmental provisions; 2) problem 

restatement and identification; 3) explaining, reviewing, 

and restructuring; 4) peer teaching synthesis and 

solution formulation; 5) developing conceptual 

thinking; 6) generalization, closure, and internalization. 

Control group using the expository method. Data were 

analyzed using t-test with significant (5%). The results 

of the study showed CPBL model with scaffolding gave 

a positive effect on students’ cognitive learning 

achievement (0,00). Based on the results of the study can 

be concluded that CPBL model with scaffolding was 

influenced on students’ cognitive achievement. 

Keywords—CPBL model with scaffolding; students’ 

cognitive achievement; coastal area 

I. INTRODUCTION 

The development of information and 

communication is the main characteristic of the 21st 

century and has the impact on learning paradigm 

[19]. [13] states that one of the demands of the 

globalization era is seeds compete in obtaining and 

utilizing information and also making decisions 

precisely. The 21st century is an era that requires 

human resources who have critical thinking skills, 

creative thinking, collaboration, and meta-cognition. 

In addition, the 21st century also demands ready-to-

work human resources and they have good ability to 

solve problems [24]. Globalization era changes have 

the impact on education. The most visible impact as a 

result those changes in the education world is the 

students’ learning outcome which no longer refers to 

the understanding of the concept, but also must be 

accompanied by the mastery of 21st  century skills. 

Learning achievement is the students’ overall 

which reflects indicators of basic competence and the 

degree of behavior change [22]. Learning outcome 

can also be interpreted as something gained, ability, 

or value of the completion of learning [4]. Learning 

outcome includes three domains: cognitive, affective, 

and psychomotor. The cognitive domain relates to 

students' knowledge. The affective domain in another 

way relates to attitudes, and the psychomotor domain 

relates to student skills [7]. However, this research is 

limited to cognitive learning outcome only. Cognitive 

learning achievement can be a strong predictor of 

academic success [29]. The cognitive learning 

outcome has several characteristics including: 1) the 

existence of a new behavior change in form of actual 

capability; 2) the new capability stays for a long 

period of time; 3) and the new abilities are obtained 

through learning event [11]. 

The observation biological learning result in some 

schools in the Special Region of Yogyakarta 

(hereafter DIY) shows that teaching and learning 

process is still teacher-centered. The material delivery 

is delivered through the transfer of knowledge. 

Students also tend to be passive in the following 
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Biology learning activities. Students find it difficult 

to answer oral questions given by the teacher about 

the previous material, they have to reopen the book to 

answer them. The result of observation on the 

previous material assessment shows that 30% of the 

students have not reached the passing grade (hereafter 

KKM). Not achieving KKM indicates that cognitive 

learning outcome has not been achieved maximally. 

Environment can be a factor affecting student 

learning outcome. [14] argue that the learning 

environment is the most important factor influencing 

students’ conceptual understanding and students' 

point of view. Personal factor or environmental factor 

can affect students' confidence level which influences 

student's learning style and can influence student 

learning outcome [26]. The socio-cultural background 

can also be one of the environmental factors that 

influence student learning outcome [13]. The better 

environment with a good socioeconomic condition, 

the better students' will be [2]. One of areas that have 

good social condition is the coastal area because of its 

diverse natural potential. 

DIY is the coastal area which has much potential 

that can be utilized. The coastal area of Yogyakarta 

has good tourism potential. Besides that, some areas 

in coastal area of DIY have applied agriculture in 

sand area and the coastal area of DIY also have the 

potency of fishery resource which is good enough 

[25]. These potentials make the coastal area of 

Yogyakarta that is well managed by the local 

government, and its human resources to be the good 

socioeconomic characteristic. 

Observation result in schools in the coastal areas 

of Yogyakarta shows less optimal cognitive learning 

outcome. The lack of maximum students' cognitive 

learning outcome can be due to the learning process 

that is still the nature of knowledge transfer. [8] states 

that acquiring knowledge in science learning should 

be the process of data collection through experiment 

and observation. One of the learning models that has 

the observation and experiment stage is the inquiry-

based learning model. Inquiry-based learning will 

facilitate students to be active in scientific activities, 

which will have an impact on improving student 

learning outcome [1]. 

CPBL learning model is one of the models that 

can be used as a solution of the problem—students’ 

less maximal cognitive learning outcome. The CPBL 

learning model is a problem-based learning model 

that can train students to solve problems well that can 

indirectly improve students' cognitive, affective, and 

psychomotor abilities and can make students think 

divergently [27]. The CPBL learning model guides 

students in the process of solving problems with 

cooperative learning principles so that the whole class 

shapes the learning community [17], [16]. CPBL 

learning model developed based on constructivism 

ideology. The CPBL learning model has three main 

learning steps of learning covering: (1) Problem 

Restatement and Identification phase, (2) peer 

teaching synthesis and solution formulation phase, 

and (3) Generalization phase, Closure, and 

Internalization [15]. 

CPBL learning model has the advantage to 

improve students' thinking ability, communication 

ability, and interpersonal skills [10]. The activity of 

CPBL learning model also improves students' skills 

in the cooperative task [16]. The CPBL model 

supports students to think more extensively and can 

train students' problem-solving abilities [28]. CPBL 

learning model also has weaknesses: 1) the learning 

process of this model is quite burdensome because 

the students are given a lot assignments, duties, and 

responsibilities, [17]; 2) the implementation of the 

CPBL model needs a very long time and; 3) the 

majority of students find it difficult to follow the 

CPBL learning model early in the learning process 

[10]. The number of assignments and responsibilities 

and the difficulties occur at the beginning of learning 

make the implementation of CPBL model need help 

in form of scaffolding to reduce the difficulties. 

 [9] says that scaffolding can control the 

complexity of student problems that allow students to 

manage time to complete tasks at any time. 

Scaffolding complements the weaknesses of the 

CPBL learning model in order that the learning model 

can run smoothly and improve students' learning 

achievement. [31] defines scaffolding in learning as a 

gradual help from teachers that can be done through 

instruction, questioning, model demonstration, and 

other assistance to students. Scaffolding has three 

main stages including environmental provisions, 

explaining reviewing, restructuring, and developing 

conceptual thinking [12]. 

Based on the elaboration of the background of the 

problem, the researchers then conducted a study 

entitled "The Effect of Cooperative Problem Based 

Learning (CPBL) Model with Scaffolding on 

Students' Cognitive Achievement of Eleventh Grade 

Science Class at Coastal Area in Yogyakarta". 

II. RESEARCH METHODOLOGY 

This study is an experimental research aimed at 

figuring out the effect of the use of CPBL model with 

scaffolding on students' cognitive learning 

achievement. The population of this study is all 

eleventh-grade students of science class (hereafter XI 

IPA) at the coastal school of Yogyakarta. The 

sampling technique employed by the researchers is 

cluster sampling technique. This was chosen because 

the population was wide enough that is at the coastal 

area of the Special Region of Yogyakarta. Cluster 

sampling technique is used to determine the sample if 

the population is available in form of clump units in 

the population [30]. The sample taken in this research 

is 172 students of XI IPA from 3 different schools 
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representing the coastal area of east, middle and west 

part of Yogyakarta. They are: state senior high school 

(hereafter SMA Negeri) 1 Panggang, Gunung Kidul, 

SMA Negeri 1 Srandakan, Bantul, and SMA Negeri 1 

Temon, Kulon Progo. 

The instrument used to measure students' 

cognitive achievement is by using test. The test 

consists of 20 questions on digestive system material. 

Meanwhile, the non-test technique employed by the 

researchers is observation. It is used to determine the 

applicable syntax of CPBL model with scaffolding by 

using students' worksheet. Non-test instruments used 

include students’ learning worksheets, students’ 

scaffolding worksheets, lesson plans, and observation 

sheets. 

The research design in this research is the pretest-

posttest design. The research design of pretest-

posttest control group design. The experiment group 

using CPBL model with scaffolding including: 1) 

environmental provisions; 2) problem restatement 

and identification; 3) explaining, reviewing, and 

restructuring; 4) peer teaching synthesis and solution 

formulation; 5) developing conceptual thinking; 6) 

generalization, closure, and internalization [18];[12]. 

The control class uses an expository model in 

learning. 

This research is a quantitative research using 

t-test data analysis technique. The t-test is a test 

conducted to know the difference between two 

groups of the variable. The t-test is performed with 

the help of SPSS 21 application. The prerequisite test, 

however, must be run before testing hypothesis. They 

are the normality test-Kolmogorov Smirnov test, and 

the homogeneity test-Levene's test. 

III. RESULT 

Description of the daily test result on 

digestion material of Biology subject is shown in 

TABLE 1. 

TABLE I.  DESCRIPTION DATA OF TEST RESULT OF BIOLOGY 

SUBJECT 

 

Group N Mean 

Std. 

Deviation 

Std. 

Error 

Mean 

Pretest Experiment 86 60,00 13,106 1,413 

Control 87 58,74 16,481 1,767 

Posttest Experiment 86 81,51 8,814 .950 

Control 87 64,95 14.356 1.548 

 

Based on TABLE 1, it can be seen that there 

are 172 students used as the research subject. The 

average score obtained from the pretest results in the 

control class is 58.74 and then after given posttest, 

the average score increases to 64.95. The 

experimental class obtains 60 of the average score 

then after given treatment and run post test, it 

increases to 81.51. It is known that the control class 

score also increases in terms of learning achievement 

although it is not as significant as the experimental 

class. 

Test conducted in this study is a test to know 

the effectiveness of CPBL model toward the students’ 

cognitive learning achievement. Prior to hypothesis 

testing using the t-test, the prerequisite test was 

performed to ensure that the data obtained is normal 

and homogeneous. Table of normality test result is 

shown in TABLE II. 

TABLE II.  NORMALITY TEST RESULT 

Group 

Test 

Statistic 

Asymp. Sig. 

(2-tailed) 

Experiment_Pre_Panggang 0,167 0,052 

Experiment _Post_Panggang 0,164 0.062 

Control_Pre_Panggang 0,160 0,055 

Control _Post_Panggang 0,145 0,125 

Experiment _Pre_Srandakan 0,129 0,200 

Experiment _Post_Srandakan 0,160 0,056 

Control _Pre_Srandakan 0,133 0,200 

Control _Post_Srandakan 0,168 0,057 

Experiment _Pre_Temon 0,157 0,057 

Experiment _Post_Temon 0,151 0,077 

Control _Pre_Temon 0,155 0,055 

Control _Post_Temon 0,152 0,066 

 

Based on Table III it is known that Fscore is 

21.044 and the significance is 0.00. The 

homogeneous data is if the Levene's test significance 

value is greater than 0.05. The Levene's significance 

test significance score is greater than 0.05 so it can be 

concluded that the data are homogeneous. 

Hypothesis testing can be performed after 

the prerequisite test is met. Data analysis was done by 

using t-test. The t-test above aims to know the 

difference between student score in the control group 

and the experimental group. The level of significance 

used in hypothetical decision making is (α = 0,05). If 

the probability significance (sig) is < 0.05, then the 

null hypothesis (H0) is rejected and if the probability 

significance (sig) is > 0.05 then the null hypothesis is 

accepted. The calculation result is shown in TABLE 

III. 

TABLE III.  HOMOGENITY TEST RESULT 

 

Group 

Levene's Test for 

Equality of 

Variances 

F Sig. 

Posttest Equal 

variances 

assumed 

21.044 .000 

Equal 

variances not 

assumed 
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. 

Based on Table III it is known that Fscore is 

21.044 and the significance is 0.00. The 

homogeneous data is if the Levene's test significance 

value is greater than 0.05. The Levene's significance 

test significance score is greater than 0.05 so it can be 

concluded that the data are homogeneous. 

Hypothesis testing can be performed after 

the prerequisite test is met. Data analysis was done by 

using t-test. The t-test above aims to know the 

difference between student score in the control group 

and the experimental group. The level of significance 

used in hypothetical decision making is (α = 0,05). If 

the probability significance (sig) is < 0.05, then the 

null hypothesis (H0) is rejected and if the probability 

significance (sig) is > 0.05 then the null hypothesis is 

accepted. The calculation result is shown in TABLE 

IV. 

 

 

 

 

 

 

 

 

 

 

 

 

TABLE IV.  T-TEST TEST INDEPENDENT TEST RESULT 
 

 

Levene's Test for 

Equality of 

Variances t-test for Equality of Means 

F Sig. t Df 

Sig. 

(2-

tailed) 

Mean 

Difference 

Std. Error 

Difference 

95% 

Confidence 

Interval of the 

Difference 

Lower Upper 

Posttest Equal 

variances 

assumed 

21.044 .000 10.375 170 .000 16.558 1.817 12,972 20.144 

Equal 

variances 

not 

assumed 

  

10.392 141,110 .000 16.558 1.817 12,967 20.149 

Based on TABLE IV it can be seen that the significance score obtained is 0,000 which means that the 

significance score is smaller than 0.05. From that data, it can be concluded that H0 is rejected. Therefore, it can 

be said that there is a significant difference of the average score of both control and experiments group after 

being given the treatment in which the average score control group posttest is 64,95 and 81,51 for the 

experiment group. 

IV. DISCUSSION 

Based on the data analysis, it is found that 

CPBL model with scaffolding has the effect on 

students’ achievement result of cognitive learning. 

The CPBL model demands that students not only 

listen, write and record. CPBL has the advantage of 

demanding active students to think, communicate 

with friends and use all their potential to think as 

much as possible and construct their own knowledge 

[5]. Scaffolding in the learning process was done as a 

complement of the weakness of CPBL learning 

model. Based on previous research, it is known that 

CPBL learning model is a model that burden students 

with many tasks, responsibilities and, it is said also 

that the CPBL model is difficult for students at the 

beginning of learning [10]. The weakness of the 

CPBL learning model is then overcome by the use of 

scaffolding. Scaffolding can control the complexity 

of student problems that allow students to manage 

time to complete tasks at any time [9]. The scheme of 

the combination process of the CPBL syntax with 

scaffolding steps is presented in FIG 1. 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

   Fig 1.The scheme of the combination process of the 

CPBL syntax with scaffolding steps 
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CPBL with scaffolding has a syntax that can 

support the improvement of student learning 

achievement, CPBL syntax with scaffolding covering 

6 stages: 1) environmental provisions; 2) problem 

restatement and identification; 3) explaining, 

reviewing, and restructuring; 4) peer teaching 

synthesis and solution formulation; 5) developing 

conceptual thinking; 6) generalization, closure, and 

internalization [18], [12]. 

The first syntax in CPBL learning with 

scaffolding is environmental provisions. 

Enviromental provisions are part of the scaffolding 

stage used to examine the extent to which students 

have knowledge [12] This initial test phase is used to 

determine the type, shape, and intensity of 

scaffolding provided in the learning process. 

Environmental provisions are needed, since 

scaffolding is essentially teachers’ assistance. It is 

then gradually adapted to the students' abilities and 

the assistance is reduced until students can be 

responsible on their own [20]. If only the 

environmental provision process the students are able 

to take their responsibility, the scaffolding process of 

the next stage is no longer needed. 

The second syntax in CPBL learning with 

scaffolding is the stage of problem restatement and 

identification. This stage is the first part in the CPBL 

learning model. This stage is the stage where the 

students find the problem. Restatement and 

identification phases can be subdivided into 3 stages. 

The first stage is the discovery of individual problems 

beyond learning. This stage is done outside the 

learning activity. Before the class begins, the students 

individually prepare the problems based on the 

phenomena that the teacher has given before. At this 

stage, the student prepares the lesson personally so 

that the group discussion is expected to be productive 

since all children express their opinions about the 

result of problem identification in the discussion 

forum [18]. After formulation of individual problems 

stage, group discussions are conducted to provide 

confidence for students to voluntarily convey 

opinions in groups [23]. After the group discussion is 

completed then a class discussion is held. [16] argues 

that the formulation of the problem is made in form 

of questions rather than statements. This leads the 

students to find solutions to the problems. 

The third syntax is explaining, reviewing, 

and restructuring. This third stage contains three main 

activities. The explaining stage begins with checking 

the truth of the students' answers at the previous 

CPBL learning stage, if the student is not yet able to 

answer nor understand the previous stages, then the 

teacher asks directive questions to the that they can 

answer and understand the concept correctly. The 

reviewing stage is the stage of the group discussing 

until to find and correct the mistakes. The last stage is 

the restructuring stage. At this stage, the students 

must reconstruct the correct answer [12] 

The fourth syntax of the CPBL model with 

scaffolding is peer teaching synthesis and solution 

formulation. This stage requires the students to 

prepare knowledge, idea, or concept. This stage helps 

students to construct their own knowledge by guiding 

them in search of important concepts and information 

from related sources then explaining what is 

understood and informing what is poorly understood 

in group discussion [28]. At this stage, the task 

collected by the group is a report which is the result 

of settlement of the problems which the group has 

chosen [18]. Cognitive process at this stage is done 

individually, in the process of searching ideas, 

knowledge and concepts. They are also done in a 

group by doing peer teaching. Peer teaching helps 

them to solve problems that are difficult to solve 

individually [10]. This phase trains students to 

eliminate knowledge gaps between group members 

before solving problems. The end result of the second 

stage is the learner can work together to eliminate 

knowledge gaps within group members and then the 

side is able to create and apply the owned to solve the 

problem [15]. 

The fifth syntax is developing conceptual 

thinking. Developing conceptual thinking is the stage 

of discussion of student answers. Besides that, at this 

stage discussion of alternative search answers is also 

conducted so that students can find other concept 

related to the problem [12]. This scaffolding stage 

prepares students to continue the next CPBL stage. 

The sixth syntax is generalization, closure, 

and internalization. This syntax requires students to 

present the final solution in front of the class. At this 

stagem the teacher reviews and gives comment to 

prevent misconception and to strengthen the 

understanding of students' knowledge [32] This stage 

also requires students to summarize the important 

concepts of the proposed problem and internalize the 

concept into new knowledge. 

Each stage in CPBL learning always 

involves students 'cognitive abilities that influence 

students' cognitive learning achievement. CPBL 

model is quite difficult and enough to burden the 

students with a lot of responsibility, but CPBL also 

can develop the curiosity of students and make 

students have the willingness to learn, in addition, 

CPBL also avoids learning that is the transfer of 

knowledge [10]. CPBL weakness can also be 

overcome by the scaffolding at each stage of CPBL. 

Scaffolding is a tool, strategy, and guidance that 

supports students to achieve a higher level of 

understanding that students cannot understand 

without help [6]. 

Many factors can affect student learning 

achievement. It is not only influenced by the learning 

process in the classroom, but also influenced by 

environmental factors. The socio-cultural background 

becomes one of the environmental factors that 

influence students’ learning achievement. The better 

socioeconomic, the better students’ achievement will 
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be [2]. Socioeconomic conditions have a positive 

influence on student learning achievement because of 

the role of economic impact on the completeness of 

infrastructure facilities [2]. Socioeconomic conditions 

also affect parenting patterns. 

DIY has the great potential of coastal 

resources with different spatial characteristics in 

accordance with the landscape. The coastal areas of 

Yogyakarta include several areas including 

mangroves, coral reefs, settlement areas, marine and 

terrestrial fisheries, sandy farming areas, and tourism 

areas [25]. Coastal areas may have high natural and 

wealth potential but the students’ learning 

acheivement is still low. It is proven from the 

documentation of students’ daily test that they have 

not reached KKM. This proves that students' 

cognitive learning achievement can be maximized if 

all the factors that affect the learning achievement are 

empowered both the environmental factors and the 

learning process factors. 

V. CONCLUSION 

Based on the hypothesis test result, it can be 

concluded that there is a positive and significant 

effect of the implementation of Cooperative Problem 

Based Learning model with Scaffolding on students’ 

cognitive learning achievement XI MIPA at the 

coastal area, Special Region of Yogyakarta. This is 

supported by the result of t-test with 5% significance 

level which shows that the value of significance is 

less than 0.05 so it can be said there is a significant 

difference on the average score of both control class 

and experiments group after given treatment. In 

addition, the average score of control and experiment 

group are 64.95 and 81.6. Learning achievement can 

be influenced by many things including, learning 

environment in the classroom related to the learning 

method and the existence of environmental factors 

such as economic factors, education level of their 

parents and school environment. Learning science at 

school should be student-centered and process-

oriented that can facilitate investigation activities and 

student learning independence. They will have a 

positive impact on cognitive learning achievement. 

For further research, it is best to look for student-

centered learning innovations that can empower 

students' cognitive learning achievement. 
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