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Abstract. This research aims to analyzed the effectiveness of Accelerated Problem Based Learning (A-PBL) with dynamic 

assessment on students' problem-solving skills. This quantitative research had 319 students from the eighth grade of junior 

high school. The researchers took the sample with a random sampling technique. The results were 32 students for the 

experimental group. These learners received the A-PBL model with dynamic assessment. The other 32 students for the 

control group received a direct instruction model. The research instruments were a problem-solving skill test. The data were 

analyzed by descriptive statistical analysis and then continued with hypothesis testing. The hypothesis tests were independent 

sample t-test, one-sample t-test, proportional test, and simple linear regression test. The results showed that the A-PBL model 

is effectively used to achieve problem solving skills with indicators: (1) the learners' mathematic problem-solving skills 

taught by A-PBL with dynamic assessment met 65 score; (2) the average of learners' mathematics problem-solving skills 

taught by the A-PBL model and dynamic assessment was higher than the problem-solving skills of learners taught by the 

direct learning model; and (3) the proportion of students who have completed A-PBL learning with dynamic assessment is 

more than the proportion of students who have been taught using the direct instruction model. Research contributes 

scientifically to the development of learning model syntax that can be used to improve problem solving. 
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INTRODUCTION 

Mathematics refers to science that could 

develop cognition, communication, reasoning, 

and science and technology advancement 

encouragement for daily lives (Genc & Erbas, 

2019; Gooding, 2009; 2019; Muhtadi et al., 

2018; Seifi et al., 2012). Mathematic skill is 

important to develop problem-solving skills. 

Problem-solving is the core of mathematics 

learning. It is also the primary part of the 

targeted learning objectives (Branca, 1980; Gök 

& Sýlay, 2010; Surya et al., 2017). Problem-

solving skill is an integral part of mathematic 

lesson. Thus, problem-solving skill is important 

and is inseparable from mathematics learning 

(NCTM, 1989; Rahayu et al., 2014).  

Problem-solving skill is important for 

learning mathematics. However, many learners 

still encounter difficulties to be problem-solvers. 

Learners with difficulties to learning 

mathematics mostly deal with problem-solving 

matters, understanding the meaning and 

information of the problems, feeling confused to 

process the information, having difficulties to 

imagine the context, having difficulties to create 

mathematics model and problems, having 

difficulties to use accurate method for 

calculating, having miscalculation, and having 

difficulties to interpret the questions (Jourbert, 

2009).  

Learning mathematics needs appropriate 

and specific learning model to improve the 

mathematics problem-solving skill and 

mathematic disposition. Learning model is an 

influential factor toward learning process 

(Simbolon & Koeswanti, 2020). One of the 

problems is applying accurate learning model 

and assessment to active-based problem-solving 

learning. Learning with learner-center focus 

could improve the learners (Wijayanti et al., 

2017). The applied learning model is a 

modification of Accelerated Learning Cycle 

model, ACL. Problem Based Learning (PBL). 

 Accelerated Learning Cycle (ALC) model 

is learning model based on accurate learning 

experience. Thus, learners will be active and 

experience meaningful learning. The learning 

model also allows them to be agile, excited, and 

feeling comfortable (Kasem et al., 2018). In this 

research, the researchers combined ALC 

syntaxes with Problem-based Learning syntaxes.  

Problem Based Learning (PBL) is a learning 

that combines problems and learning processes 

(Kazemi & Ghoraishi, 2012). A problem-based 

learning begins with real-life problem scenario 
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to solve (Kim, 2021). The researchers 

synthesized ALC model syntaxes with PBL 

model syntaxes into syntaxes of Accelerated 

Problem based Learning (A-PBL). A-PBL 

model syntaxes consist of cognitive and 

affective conditioning, problem orientation, 

problem-solving organizing, guiding, 

presenting, integrating, and evaluating. The 

combination of ALC and PBL into A-PBL 

aimed to provide an initial stage, cognitive and 

affective motivation positively for learners. This 

step allows learners to develop their 

mathematics disposition before encountering 

mathematics problems.  

The accelerated Problem-based Learning 

(A-PBL) model combines ALC and PBL to 

positively motivate students' cognition and 

emotion.  This process allows students to 

develop their mathematical disposition before 

encountering mathematics problems. Table 1 

presents the applied A-PBL model in this 

research. 

 

Table 1. Syntaxes of Accelerated Problem Based Learning Model 

Syntaxes Teachers’ and Students’ Activities 

Conditioning Teachers conditioned both students’ cognitions and their feelings before 

learning. Teachers proposed mathematics problems correlated with 

other fields in life to solve.  

Organizing  Teachers helped students to define and organize problem-solving tasks. 

Guiding students' 

creativity 

Teachers guided students creatively to solve problems by collecting 

relevant information, planning problem-solving strategies, 

experimenting, and creating explanations and solutions. Students doing 

Meaningful Math 

Presentation Teachers asked students to present their problem-solving results.   

Integrate and evaluate  Teachers helped students to promote self-reflection or evaluation 

toward problem-solving stages and results. 

 

The integration of A-PBL with dynamic 

assessment is important to improve problem-

solving skill and mathematic disposition. The 

integration is different with classical assessment 

that prioritizes learning results. In this integrated 

dynamic assessment, the integration deals with 

learning activities (Kartono, 2021). Dynamic 

assessment orientation does not only deal wit 

learning result, but learning process. Learning 

pattern with dynamic assessment consists of 

three stages. They are teaching, assessing, and 

teaching stages. The stages last continuously 

until learners’ learning outcome reach the level 

of actual development zone. Actual 

development zone is a developmental level in 

which learners could solve problems without 

other individuals’ assistances.  

In dynamic assessment implementation, 

learners that do not reach actual development 

zone receives remedial teaching and scaffolding 

intervention (Shabani et al., 2010). Many 

scholars studies dynamic assessment 

implementation without mentioning the applied 

learning model. They found the learners’ 

learning outcome were improved 

(Khaghaninejad, 2015). 

Dynamic assessment implementation with 

orientation syntax could develop learners’ 

mathematic disposition with cognitive and 

affective conditioning stage before learning. 

Then, in orientation stage, learners train to read, 

understand, and interpret the problems. After 

that, in organizing problems, learners connect 

the mathematics concepts and use various 

strategies to solve problems. In guiding stage, 

teachers promote dynamic assessment to 

evaluate learners’ works. If learners commit 

mistakes, teachers will guide learners by 

directing them. The next stage deals with 

presenting the works. This activity can develop 

learners’ confidence. With integration and 

evaluation stages, learners could develop their 

reflective thinking as the part of disposition 

components. Learners also can re-check the 

process and the latest answers they do so they 

can ensure the correctness.  

This research aims to: 1) analyze the 

effectiveness of A-PBL learning model 

modification with dynamic assessment on 

learners’ problem-solving skill achievement, 

and 2) examine the mathematics disposition 

effects on learning mathematics toward learners’ 

problem-solving skills. 

METHODS 

This research is a quantitative study with a 

posttest only control design by giving a posttest 

after learning.  The research involved 319 eighth 
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graders of Junior High School in Pecangaan, 

Jepara, Indonesia, from October - November 

2021.  The researchers used random sampling to 

take the sample.  The results were 32 

participants of 8A class as the experimental 

group. They received the A-PBL model with 

dynamic assessment. Then, as a control group, 

the other 32 participants of the 8B class received 

direct instruction learning with common 

learning activities at school. The last group was 

8C class as the pilot group. At the beginning of 

the research, the researcher tested the normality, 

homogeneity, and average variety of the groups 

to ensure the samples from control and 

experimental groups had equal skills. Based on 

SPSS 26's calculation, the results showed the 

initial skills of experimental, control, and pilot 

groups were normal and homogeneous. The 

researcher also did not find differences among 

the groups. The average skills of the groups were 

not significantly different. Figure 1 shows the 

preliminary test result average of each group.   

Figure 1. The Average of Preliminary Test 

Result on Mathematics Problem-Solving Skills   

 

 
Figure 1. The Average of Preliminary Test Result on Mathematics Problem-Solving Skills 

 

Data Collecting Instruments  

The researchers used a written test and a 

questionnaire as the instruments. The written 

test was useful to collect data about students' 

problem-solving skills, while the questionnaire, 

with a mathematic dispositional scale, was 

useful to measure students' mathematical 

disposition. The researchers invited three 

experts to analyze and validate the instruments 

with the Aiken V formula. Then, the researcher 

tested the instruments on the pilot group to find 

reliability. After analyzing, the researcher found 

four problem-solving skill question items that 

were valid with a reliability score of 0.791. 

These question items were valid and ready to 

use. The reliability of the mathematic 

disposition questionnaire was 0.815. 

Procedure  

This research lasted from October until 

November 2021. The experimental group 

received the A-PBL model with dynamic 

assessment, while the control group received a 

direct instruction model. Both classes were 

taught by the same teacher with the same 

learning instrument. The classes had six 

mathematics meetings with the straight-line 

equation.  The job of the researcher was to 

observe and record the learning process. Then, 

at the end of the research, all participants worked 

on mathematics problem-solving skill tests. 

After that, the researcher distributed a 

mathematical disposition questionnaire for 32 

participants of the experimental group.  

Data Analysis  

In this research, the data distribution was 

normal. Then, the researchers analyzed the data 

quantitatively with parametric statistics. The 

researcher started the analysis with descriptive 

statistics, including the maximum and minimum 

scores, mean, and standard deviation. The 

researcher used an independent sample t-test to 

compare experimentally and control group 

students' problem-solving skills. Then, the 

researcher used a one-sample t-test to test the 

completion of students' mathematics problem-

solving skills toward the minimum standard 

mastery criterion. A one-party proposition test 

with simple linear regression was useful to find 

the influences of mathematical disposition 
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toward mathematics problem-solving skills of 

students taught by the A-PBL model with 

dynamic assessment. The researcher used a 

significant level of 5% and SPSS 26 to calculate.   

RESULTS AND DISCUSSION 

The average mathematics problem-solving 

skills of the experimental group is higher than 

the control group's mathematics problem-

solving skill. The experimental group's 

minimum and maximum scores are also higher 

than the control group's scores. The calculation 

results, assisted with SPSS 26, show no 

significant differences in both groups. Table 2 

shows the descriptive statistics data based on the 

problem-solving question test. 

 

Table 2. Descriptive Statistics 

Group N Min Max Mean Std. Deviation 

A_experimental 32 45.00 100.00 72.6563 12.31210 

B_control 32 30.00 90.00 59.0625 15.10381 

Valid N (listwise) 32     

 

The researchers analyzed the problem-

solving posttest results to determine the 

students’ mathematics problem-solving skill 

achievements on each indicator. Table 3 

provides the average of mathematics problem-

solving skill achievements based on the 

indicators.  

 

Table 3. The Average of Problem-Solving Skill Test Results 

Problem-Solving Skill Indicators Experimental 

group 

Control group 

Establishing new mathematical knowledge 

through problem-solving 

8.825 7.575 

Solving problems that arise in mathematics and 

other contexts 

6.275 4.755 

Applying and adapting a variety of appropriate 

strategies to solve problems 

5.635 5.025 

Monitoring and reflecting the process of 

mathematical problem solving 

8.325 6.315 

 

Table 3 shows the achievements of each 

mathematics problem-solving indicator of the 

experimental group taught by the A-PBL model 

with DA are higher than the control group, 

taught by the direct instruction model. The 

highest difference is visible in solving problems 

that arise in mathematics and other contexts. 

Then, there is no difference in monitoring and 

reflecting the process of mathematical problem-

solving. 

Table 3 shows the differences between the 

experimental group's mathematics problem-

solving skills and the control group's based on 

each indicator. They are 12.5%, 15.2%, 6.1%, 

and 2.01%. The second-highest difference is 

visible in solving problems that arise in 

mathematics and other contexts. The difference 

based on the indicator achievement between 

experimental and control groups is 15.2%. It 

happened because control group students did not 

understand the presented contextual problems. 

Thus, they could not solve it accurately. The 

lowest difference is 2.01%, found in monitoring 

and reflecting the process of mathematical 

problem-solving. It happened because 

experimental and control groups' students could 

not re-check their problem-solving process. 

They also could attempt to use different 

solutions.  

The sample is relatively small, so the 

normality test used the Shapiro-Wilk test. The 

normal distribution of problem-solving-skill 

posttest results with a p-value of 0.232 > 0.05. 

Thus, the researcher used a statistic parametric 

hypothesis test of learning completion.  

The first hypothesis test is a one-sample 

average test. The proposed hypothesis is  

H0  : the average score of students’ problem-

solving skills taught by A-PBL with DA is less 

than or equal to 65  

Ha  : the average score of learners’ problem-

solving skills taught by A-PBL with DA is 

higher than 65 

The difference test for the right tail average 

and the statistic t-test was useful to determine 

the first hypothesis.  
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Tabel 4. One Sample Average Test Results 

One-Sample Test 

 

Test Value = 65 

t df Sig. (2-tailed) Mean Difference 

95% Confidence Interval of the Difference 

Lower Upper 

Exp 3.518 31 .001 7.65625 3.2173 12.0952 

 

The result of SPSS 26 shows tcount = 3.518. 

The table is 1.6955 at the significant level of 5% 

and df (32) = 31.  Thus, tcount > ttable so that H0 is 

denied. From the calculation, the experimental 

group students' problem-solving skills were 

higher than 65.  

Table 4 shows the experimental and control 

group's problem-solving skills are normally 

distributed. The calculation results from SPSS 

26 also show both groups' variants are not 

significantly different. From the results, the 

researchers used parametric statistics to test 

hypothesis 2 and hypothesis 3.  

Hypothesis 2 deals with the average 

difference test for both parties' one-tailed 

independent sample tests. The proposed 

hypothesis is  

H0  : the average of students’ problem-

solving skills taught by A-PBL with DA is less 

or equal to those taught by the direct instruction 

model.  

Ha  : the average of learners’ problem-

solving skills taught by A-PBL with DA is 

higher than those taught by direct instruction 

model. 

T-test statistics are used to calculate 

hypothesis 2. The calculations with the help of 

SPSS 26 are listed in Table 5. 
 

Table 5. Two-Sample Average Test Results 
 Independent Samples Test 

 

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 

score Equal 

variances 

assumed 

1.819 .182 3.946 62 .000 13.59375 3.44471 6.70787 20.47963 

Equal 

variances 

not 

assumed 

  

3.946 59.579 .000 13.59375 3.44471 6.70230 20.48520 

 

The result of SPSS 26 shows tcount = 3.946. The 

table is 1.6698 at the significant level of 5% and df 

((32+32)-2)) = 62. Thus, tcount > ttable so that H0 is 

denied. From the results, the average of students' 

problem-solving skills taught by A-PBL with DA 

is higher than those taught by the direct 

instruction model.  

Hypothesis 3 deals with the proportion 

difference test for both parties' one-tailed 

independent sample tests. The proposed 

hypothesis is: 

H0  : the proportion of students achieving 65 

in A-PBL with DA is lesser than or equal to 

students' proposition taught by direct instruction.  

Ha  : the proportion of learners achieving 65, 

in A-PBL with DA, is higher than learners’ 

proposition taught by direct instruction. 

The researcher tested the third hypothesis with 

Z-test. The ztable is 1.645 at a significant level of 

5%. Thus, zcount > ztable so that H0 is denied. From 

the result, the proportion of students achieving 65 

in A-PBL with DA is higher than students' 

proposition taught by direct instruction. 

Discussion 

The findings showed the average of learners’ 

mathematics problem-solving skills taught by A-

PBL with dynamic assessment could reach the 

minimum standard mastery, 65. Problem-based 

learning could facilitate learners to reach the 

minimum standard mastery. A-PBL model 

focuses on learners’ activities to solve 
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mathematics problems by reviewing the problems 

and developing the solutions. PBL allows 

learners to develop their self-learning 

directedness and self-complex skills (Sugiharto et 

al., 2019). Each problem-based learning syntax 

influenced learners’ problem-solving skill 

achievements (Cheriani et al., 2015).  

A-PBL stages emphasize on active learning. 

The PBL implementation in experimental group 

made the learners more active and motivated to 

solve problems than control group (Argaw et al., 

2017). The increased learners’ activeness also 

helped them to develop thinking skills in solving 

problems (Balim et al., 2014; Saputra et al., 

2018). A-PBL required learners to take their roles 

in group works. They were enthusiastic to 

participate because they had roles to do in the 

classroom (Kartono & Shora, 2020; Suarsana et 

al., 2019). 

The learning was continued by providing other 

problems related to other fields in real life. In this 

research, the problems dealt with science, trading, 

sport, and health. With contextual mathematics 

question items from various life fields, learners 

realized the roles of mathematics to facilitate 

human life. The implications were they believed 

the uses of mathematics and learned it 

persistently and successfully. In this case, they 

were aware to bring mathematics in other fields 

of life. Mathematics lesson with relevant real-life 

problems could improve the learners’ 

mathematics skills (Rahayu et al., 2019; Ulya & 

Rahayu, 2021) 

In the organizing stage, the teacher taught the 

learners to solve problems. The teacher gave 

worksheet as the guideline to solve the given 

question exercises. Learners could improve their 

mathematics skills due to worksheet assistance  

(Riwayati & Destania, 2018). Problem-based 

oriented activities facilitated learners to develop 

their skills in understanding, finding solution, 

solving problems, and reflecting the processes 

(Downing et al., 2009). In PBL, the first stage is - 

bringing the problems. Then, the stage allows 

learners to understand the problems (English, 

1997; Sari et al., 2021).  

The applied assessment for experimental 

group was dynamic assessment. The assessment 

did not only cover the lesson, but also the learning 

process to determine the learners’ problem-

solving skill achievements. Each syntax of A-

PBL provided learners some stages. If the 

learners committed mistakes in solving problems, 

teacher could guide them.  This follow-up 

allowed learners to obtain feedback and improve 

their working stages. Dynamic assessment is a 

method to diagnose and develop cognitive 

functions of learners (potency to develop) by 

providing instruction during the assessment to 

evaluate learners’ responses (Vygotsky, 1986). 

Dynamic assessment implementation in learning 

could improve learners’ learning outcomes 

(Khaghaninejad, 2015). 

In the last syntax of A-PBL, the integration 

and evaluation, learners re-checked all problem-

solving processes. This syntax aimed to reflect all 

promoted activities by the learners. Thus, they 

could learn meaningfully. Problem solving is also 

a part of higher-order thinking skill (Carter et al., 

2017). This skill develops the analysis technique 

and decision-making process based on group or 

individual analyses.  Learners analyzed the 

phenomena and expressed them with evidence 

and argument so they could obtain solution.  The 

investigating process of PBL develops learners’ 

skills to manage information and the learners’ 

background knowledge (Belland et al., 2010; 

Suntusia & Hobri, 2019). 

CONCLUSION 

The results and discussion proved A-PBL with 

dynamic assessment effectively improved 

students' problem-solving skills by meeting 

several criteria. They were (1) the average of 

mathematics problem-solving skills of students 

taught by A-PBL with dynamic assessment was 

higher than 65; (2) the average of mathematics 

problem-solving skills of students taught by A-

PBL with dynamic assessment was higher than 

those taught by direct instruction, and (3) the 

proposition of students taught by A-PBL with DA 

reached 65, higher than the proposition of control 

group taught by direct instruction. This research 

recommends future researchers: (1) compare the 

problem-solving skill data and mathematical 

disposition data before and after the intervention 

of A-PBL with dynamic assessment. This 

comparison is useful for analyzing the increased 

gain or improvement; (2) the number of 

classroom meetings should be added so students 

can habituate themselves with questions and 

mathematics problem-solving skill stages. 

ACKNOWLEDGEMENT  

We would like to thank Universitas Muria 

Kudus for providing grant support for the 

doctoral program. The researcher also thanks the 

principal, teachers, and students of SMP 1 

Pecangaan who have helped carry out this 

research. 



Agus Budi Handoko, et. al. / International Conference on Science, Education and Technology 2022: 4-10 

184 

 

 

REFERENCES  

 Argaw, A. S., Haile, B. B., Ayalew, B. T., & Kuma, 

S. G. (2017). The Effect of Problem Based 

Learning ( PBL ) Instruction on Students ’ 

Motivation and Problem Solving Skills of 

Physics. EURASIA Journal of Mathematics 

Science and Technology Education, 13(3), 

857–871. 

https://doi.org/10.12973/eurasia.2017.00647

a 

Balim, A. G., Turkoguz, S., Ormanci, U., Kacar, S., 

Evrekli, E., & Ozcan, E. (2014). Teachers’ 

Views about Problem Based Learning 

Through Concept Cartoons. Journal of Baltic 

Science Education, 13(4), 458–468. 

Belland, B. R., Glazewski, K. D., & Richardson, J. 

C. (2010). Problem Based Learning and 

Argumentation: Testing a Scaffolding 

Framework to Support Middle School 

Students’ Creation of Evidence Based 

Arguments. Instructional Science, 39(5), 

667–694. 

Branca, N. A. (1980). “Problem Solving as A Goal, 

Process and Basic Skill”, Problem Solving in 

School Mathematics. VA: NCTM. 

Carter, A. G., Creedy, D. K., & Sidebotham, M. 

(2017). Critical Thinking Evaluation in 

Reflective Writing: Development and 

Testing of Carter Assessment of Critical 

Thinking in Midwifery (Reflection). 

Midwifery, 54, 73–80. 

Cheriani, Alimuddin Mahmud, Tahmir, S., Manda, 

D., & Dirawan, G. D. (2015). Problem Based 

Learning Buginese Cultural Knowledge 

Model Case Study: Teaching Mathematics at 

Junior High School. International Education 

Studies, 8(4), 104–110. 

Downing, K., Kwong, T., Chan, S. W., Lam, T.-F., 

& Downing, W. K. (2009). Problem Based 

Learning and the Development of 

Metacognition. Higher Education, 57(5), 

609–621. 

English, L. D. (1997). Promoting a Problem Posing 

Classroom. Teaching Children Mathematics, 

4, 172–180. 

Genc, M., & Erbas, A. K. (2019). Secondary 

Mathematics Teachers’ Conceptions of 

Mathematical Literacy. International 

Journal of Education in Mathematics, 

Science and Technology, 7(3), 222–237. 

https://www.ijemst.net/index.php/ijemst/arti

cle/view/611/179 

Gök, T., & Sýlay, I. (2010). The Effects of Problem 

Solving Strategies on Students’ 

Achievement, Attitude and Motivation. 

Latin-American Journal of Physics 

Education, 4(1), 7–21. 

http://lajpe.org/jan10/02_Tolga_Gok.pdf 

Gooding, S. (2009). Children’s Difficulties with 

Mathematical Word Problems. Proceeding 

of The British Society for Research into 

Learning Mathematics, 29(3). 

Jourbert, M. (2009). Children’s Difficulties with 

Mathematical Word Problems. Britsh 

Society for Research into Learning 

Mathematics in University Of Cambridge. 

Kartono. (2021). Rancangan Implementasi 

Asesmen Dinamis dalam Model Flipped 

Classroom E-Learning untuk Meningkatkan 

Kemandirian Belajar dan Higher Order 

Thinking Skills (HOTS) Matematika Peserta 

Didik. In H. Retnawati (Ed.), Kontribusi 

Pemikiran: Mengenang Prof. Djemari 

Mardapi, Ph.D. (pp. 79–101). UNY Press. 

Kartono, & Shora, R. Y. (2020). Effectiveness of 

Process Oriented Guided Inquiry Learning 

with Peer Feedback on Achieving Students ’ 

Mathematical Reasoning Capabilities. 

International Journal of Instruction, 13(3), 

555–570. 

https://doi.org/https://doi.org/10.29333/iji.20

20.13338a 

Kasem, Rohaendi, S., & Rahmah, M. A. (2018). 

Penerapan Model Accelerated Learning 

Cycle (ALC) untuk Meningkatkan 

Kemampuan Pemecahan Masalah 

Matematis dan Dampaknya pada Motivasi 

Siswa SMA. BIORMATIKA, 4(2), 159–166. 

Kazemi, F., & Ghoraishi, M. (2012). Comparison of 

Problem-based Learning Approach and 

Traditional Teaching on Attitude, 

Misconceptions and Mathematics 

Performance of University Students. 

Procedia - Social and Behavioral Sciences, 

46, 3852–3856. 

https://doi.org/10.1016/j.sbspro.2012.06.159 

Khaghaninejad, M. S. (2015). Dynamic 

Assessment: From Theory to Practice. LAP 

Lambert Academic Publishing. 

Kim, Y. (2021). The Problem / Project-Based 

Learning (PBL / PjBL) at Online Classes. 

International Journal of Advanced Culture 

Technology, 9(1), 162–167. 

Muhtadi, D., Wahyudin, & Kartasasmita, B.G. 

Prahmana, R. C. I. (2018). The Integration of 

Technology in Teaching Mathematics. 

Journal of Physics: Conference Series, 

943(1), 012020. 



Agus Budi Handoko, et. al. / International Conference on Science, Education and Technology 2022: 4-10 

185 

 

NCTM. (1989). Curriculum and Evaluation 

Standards for School Mathematics. Authur. 

Rahayu, R., Kartono, & Sulhadi. (2014). The Effect 

of Mathematical Disposition on 

PMRIToward Problem Solving Ability 

Based on Ideal Problem Solver. 

International Journal of Science and 

Research, 3(10), 1315–1318. 

Rahayu, R., Ulya, H., . K., . I., & Kurniasih, N. 

(2018). Collaborative Assessment Using 

QR-Code on Ethno-mathematics Learning 

for Pre-Service Teacher. International 

Journal of Engineering & Technology, 

7(2.13), 413. 

https://doi.org/10.14419/ijet.v7i2.13.16934 

Rahayu, R., Ulya, H., Kartono, & Isnarto. (2019). A 

practicallity analysis of collaborative 

assessment model based on 

ethnomathematics. Journal of Advanced 

Research in Dynamical and Control Systems, 

11(7), 366–373. 

Riwayati, S., & Destania, Y. (2018). Design of 

internet integrated students worksheet for 

developing the ability of mathematical 

reasoning. Advances in Social Science, 

Education and Humanities Research, 295, 

30–33. 

Saputra, Dwi, M., Joyoatmojo, S., Wardani, D. K., 

& Sangka, K. B. (2018). Developing Critical 

Thinking Skills Through the Collaboration of 

Jigsaw Model with Problem Based Learning 

Model. International Journal of Instruction, 

12(1), 1077–1094. 

Sari, Y. I., Sumarmi, Utomo, D. H., & Astina, I. K. 

(2021). The Effect of Problem Based 

Learning on Problem Solving and Scientific 

Writing Skills. International Journal of 

Instruction, 14(2), 11–26. 

Seifi, M., Haghverdi, M., & Azizmohamadi, F. 

(2012). Recognition of Students’ Difficulties 

in Solving Mathematical Word Problems 

from the Viewpoint of Teachers Contextual 

and Conceptual Rewording View project. 

Journal of Basic and Applied Scientific 

Research, 2(3), 2923–2928. 

Shabani, K., Khatib, M., & Ebadi, S. (2010). 

Vygotsky‘s Zone of Proximal Development: 

Instructional Implications and Teachers‘ 

Professional Development. English 

Language Teaching, 3(4), 237–248. 

https://doi.org/https://doi.org/10.5539/elt.v3

n4p237 

Simbolon, R., & Koeswanti, H. D. (2020). 

Comparison Of Pbl ( Project Based Learning 

) Models With Pbl ( Problem Based Learning 

) Models To Determine Student Learning 

Outcomes And Motivation. International 

Journal of Elementary Education, 4(4), 519–

529. 

Suarsana, I. M., Lestari, I. A. P. D., & Mertasari, N. 

M. S. (2019). The Effect of Online Problem 

Posing on Students ’ Problem-Solving 

Abilitiy in Mathematics. International 

Journal of Instruction, 12(1), 809–820. 

https://doi.org/10.29333/iji.2019.12152a 

Sugiharto, B., Corebima, A. D., Susilo, H., & 

Ibrohim. (2019). The Pre-Service Biology 

Teacher Readiness in Blended Collaborative 

Problem Based Learning (BCPBL). 

International Journal of Instruction, 12(4), 

113–130. 

Suntusia, D., & Hobri. (2019). The Effectiveness of 

Research Based Learning in Improving 

Students’ Achievement in Solving Two-

Dimensional Arithmetic Sequence Problem. 

International Journal of Instruction, 12(1), 

17–32. 

Surya, E., Putri, F. A., & Mukhtar. (2017). 

Improving Mathematical Problem-Solving 

Ability and Self-Confidence of High School 

Students Through Contextual Learning 

Model. Journal on Mathematics Education, 

8(1), 85–94. 

https://doi.org/10.22342/jme.8.1.3324.85-94 

Ulya, H., & Rahayu, R. (2021). Students’ 

mathematical representation ability in Kudus 

local wisdom-based Open-Ended Learning. 

Journal of Physics: Conference Series, 

1823(1). https://doi.org/10.1088/1742-

6596/1823/1/012102 

Vygotsky, L. S. (1986). Thought and language. The 

MIT Press. 

Wijayanti, A., Herman, T., & Usdiyana, D. (2017). 

The Implementation of CORE Model to 

Improve Students’ Mathematical Problem 

Solving Ability in Secondary School. 

Advances in Social Science, Education and 

Humanities Research, 57, 89–93. 

https://doi.org/https://doi.org/10.2991/icmse

d-16.2017.20

 


