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Abstract: The purpose of this study was to describe the implementation of assessment for learning-oriented learning and 

learning outcomes on acid-base titration material in class XI. This research was conducted in class XI-1 and XI-5 SMA 

Giki 1 Surabaya. The results showed that the implementation of assessment for learning-oriented learning on acid-base 

titration material as a whole received very good criteria. This is evidenced by the average percentage of implementation 

scores at the first meeting of 99.3% and 98.5% for classes XI-1 and XI-5, as well as the second meeting of 99% and 99.5% 

in classes XI-1 and XI-5 with the criteria for each meeting is very good. Learning outcomes through assessment 

applications for learning-oriented learning have increased in one sample t-test. The test found that posttest2 XI-5 - posttest2 

XI-1 in both classes got a p-score> 0.05, then Ho was accepted, and Ha was rejected. Thus, the score for posttest 2 XI-1 

was smaller than that of posttest 2 XI-5. There is no significant difference in posttest 2 between the two classes. So from 

this, it can be concluded that learning that applies the Assessment for Learning-oriented student worksheet is effective even 

though the average results of the two classes show differences. 
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Introduction 
 

Learning is one of the important processes in the 

educational implementation process between teachers and 

students. Learning activities can improve students' 

understanding, creativity, activeness, and power of 

thinking, and they cannot be separated from the guidance 

and responsibilities of a teacher [1]. The teacher acts as a 

facilitator who can direct each material in the teaching and 

learning process to students. Hence, there needs to be 

facilities and infrastructure as support through a good 

learning process can create quality education and optimal 

learning outcomes. In this case, some things influence 

learning activities, such as the learning media used by 

teachers to support learning in class [2]. 

Preparing quality human resources is a challenge for 

the development of the Indonesian nation in the 21st 

century, especially in education. To face the competition of 

the era of globalization or the 21st century, humans must 

master four skills known as 4C, including critical thinking 

and problem-solving, creative thinking, communication, 

and collaboration [3]. Critical thinking is a way of thinking 

that is reflective and reasonable and focused on determining 

what to believe and what to do. Critical thinking skills are 

important in scientific thinking because they enable 

students to solve social, scientific, and practical problems 

effectively based on scientific investigations and 

intellectual capital, a fundamental part of human maturity 

[4]. 

Critical thinking skills can be trained in various 

subjects in school [5].  One of the basic competencies in 

chemistry learning. In the chemistry learning process, the 

learning model plays an important role in helping students 

understand the material, and learning media is also needed. 

Learning media plays a very important role in learning 

because it can help achieve learning goals better and faster 

[6]. 

One learning media often used to help students learn 

is the Student Worksheet, abbreviated as a student 

worksheet. Student worksheets are teaching material in the 

form of sheets containing material, summaries, and 

instructions for carrying out tasks as a guide for students to 

carry out learning activities [7]. In the learning process, 

student worksheets encourage students to be actively 

involved [8]. In addition, student worksheets are also the 

easiest teaching material to learn and, in conveying 

concepts, can explain material and questions and apply 

them in everyday life [9]. Using student worksheets is 

expected to increase students' activeness in learning to 

achieve learning objectives [10]. Student worksheets with a 

problem-based learning approach are needed to improve 

students' critical thinking skills [11]. 

Chemistry is a part of Natural Sciences that studies 

the structure, composition, properties, and changes in 

matter and the energy that follows these changes [12]. 

Many materials exist in nature, and each is studied in 

chemistry. The amount of material in chemistry causes 

students to have difficulty learning it. Chemistry is 

generally considered difficult compared to other subjects. 

Learning chemistry is like learning a new language with 

abstract concepts [13]. In addition, understanding related 

chemical concepts cannot be separated because they are 

interconnected, thus causing students to have difficulty 

learning in working on the questions given, either in the 

form of assignments or tests. 
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The complexity and abstract nature of chemical 

concepts, such as those found in acid-base titration 

materials, often become obstacles in the learning process 

[14]. An acid-base titration is a topic in the chemistry 

curriculum because it involves understanding chemical 

reactions, selecting indicators, and analyzing experimental 

data. There are three types of titration curves, depending on 

the titration reaction performed, such as titration of strong 

acids with strong bases, weak acids with strong bases, or 

strong acids with weak bases [15]. The three types of 

titration curves produce different graphical shapes because 

when an acidic solution is added to a basic solution, its pH 

increases, and vice versa; when a basic solution is mixed 

into an acidic solution, the pH of the solution will decrease. 

Many learners have difficulty understanding these concepts 

and applying them in practice. 

Assessment for Learning is an approach that 

emphasizes using formative assessment to provide 

constructive feedback and direct learners in their learning 

process. This approach has great potential for improving 

learners' learning outcomes [16]. Using these professional 

judgments and turning them into feedback regarding the 

quality of individual work is the focus of Assessment for 

Learning. Successful Assessment for Learning strategies 

results in continuous improvement in learner progress. A 

key feature of Assessment for Learning is the effective 

feedback teachers provide learners about their progress 

[17]. In the research conducted by Safithri and Muchlis 

(2022), the test results before conducting the learning 

assessment (pretest) showed that the pretest had 2 students 

who were complete and the remaining 34 students were not 

complete, giving a classical completeness rate of 5.56%. 

The posttest of the learning implementation assessment 

showed that 36 students achieved a classical completion 

rate of 100%, so the learning was implemented optimally 

[19]. 

The learning outcomes of grade XI high school 

students through applying performance assessments in acid-

base titration practicums increased students' activity and 

learning outcomes. In cycle 1, the activity was 51.5%, and 

student learning outcomes were 61%. In the second cycle, 

the activity was 72.5% (moderate category), and student 

learning outcomes were 69% (moderate category). In the 

third cycle, teacher activity was 85% (good category), and 

student learning outcomes were 85% (high category). [20]. 

This study aims to improve student learning 

outcomes in Acid Base Titration through Learning 

Assessment in Grade XI. The urgency in this study is that 

developing critical thinking skills will enable individuals to 

develop more reasonable arguments for assignments, 

projects, and questions during exams and everyday life. 

Individuals can use evidence to justify their arguments and 

ideas. 

 

Research Methods 
 

Place and Time of Research 

 

The place of this research is SMA GIKI 1 Surabaya 

class XI. This research was conducted in the May 2024 odd 

semester of the 2023/2024 school year adjusted to the 

material of acid-base titration sub-material of titration of 

strong and strong bases and weak and strong bases. 

 

Research Design 

 

This quantitative descriptive research systematically, 

factually, and accurately describes the results of students' 

performance during the implementation of Assessment for 

Learning. The research conducted is a pre-experiment 

research. Pre-experiment research is conducted on one 

group only, without other groups to compare [21]. The 

research design used in this study is a group Pretest Posttest 

Design, which is research conducted in one group only 

without a comparison group described as follows: 

 

Description: 

 

O1 X O2 

 

O1 = Learning outcomes before applying assessment for 

         learning 

X  = Application of assessment for learning 

O2 = Learning outcomes after applying assessment for 

         learning 

 

Data Analysis 

 

Analyze the implementation of learning carried out 

by the teacher by calculating the percentage of steps in the 

Assessment for Learning phase that are implemented using 

the following formula: [22] 

 

 

 

The average results of the quality of the 

implementation obtained are then converted as listed in 

Table 1 below. [23]. 

 

Table 1. Learning Implementation Criteria 

Percentage (%) Description 

0 – 20 Not very good 

21 – 40  Not good 

41 – 60  Fairly good 

61 – 80  Good 

81 – 100  Very Good 

 

Assessment for Learning-oriented learning can be 

said to have been well implemented if the learning 

implementation criteria reached 61% (good or very good). 

Data processing was done with the help of SPSS 

software and Minitab 18. The normality test used the 

Shapiro-Wilk test on SPSS for the prerequisite test. For 

hypothesis testing, use one sample t-test on Minitab 18. 

 

Results and Discussion 
 

Learning Implementation 

 

The implementation of assessment for learning-

oriented learning in this study was observed by three 

observers of Unesa Chemistry Education students. The 

filling of the observation sheet is adjusted to the rubric of 

learning activities carried out by the teacher. The scores 

obtained from 3 observers were then averaged and 
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converted into the score of learning implementation. The 

results of the observation of the implementation of 

assessment for learning-oriented learning activities are 

shown in Figure 1. 

 

 
 

Figure 1. Learning Implementation Chart of XI-1 and XI-5 

class 

 

This study uses the steps according to Rahayu 

(2022). Still, the third and fourth steps are combined 

because Assessment for Learning is characterized by 

feedback, so there is information on activating and 

providing feedback. In addition, the feedback cannot stand 

alone, so combining it with the third step is appropriate 

based on the above steps. In the first step, the teacher must 

clearly explain what students must achieve in the learning 

process and the criteria for assessing students' success. In 

the second step, the teacher should be able to create a 

classroom environment conducive to productive discussions 

and design tasks that allow learners to demonstrate their 

understanding of the material learned. The conducive 

classroom environment involves creating a space that 

supports positive interactions, motivates active participation 

from all learners, and encourages critical thinking. In the 

fourth step, teachers motivate learners to take responsibility 

for their learning, including setting personal goals and 

identifying effective learning strategies [24]. 

 Based on the description above, the steps in the 

Assessment for Learning-oriented learning can be written in 

4 parts, including (1) Clarifying learning objectives and 

learning success criteria, where in this phase, the average 

obtained in both meetings in classes XI-1 and XI-5 was 

100%. (2) Engineering effective class discussions and other 

learning tasks that provide evidence of learner 

understanding, with an average of the first meeting of 

classes XI-1 and XI-5 of 98.5% and 99.02% and the second 

meeting of classes XI-1 and XI-5 of 100% and 99.5%. (3) 

Activating students as a source of learning for each other 

and providing feedback that moves students towards better, 

with the average acquisition of the first meeting of classes 

XI-1 and XI-5 of 98.6% and 97.2% and the second meeting 

of classes XI-1 and XI-5 of 100% and 98.6%. (4) 

Activating learners as owners of their own learning, with an 

average of the first meeting of classes XI-1 and XI-5 of 

100% and 97.9% and the second meeting of classes XI-1 

and XI-5 of 95.9% and 100%. 

Figure 1 shows that assessment for learning-oriented 

learning has been implemented and received an average of 

very good ratings in each phase in all meetings in classes 

XI-5 and XI-1. This means that the teacher can condition 

the learning according to the teaching module that has been 

made. The percentage of agreement between observers in 

observing the quality of learning implementation is 

calculated by the total score obtained by each observer 

divided by the maximum score and multiplied by 100%. 

The average results of the quality of implementation 

obtained are then converted. Assessment for learning-

oriented learning can be declared well implemented if the 

learning implementation criteria obtained reach 61% (good 

or very good criteria). Based on the calculation data, the 

agreement between observers of learning implementation 

shows generally very good results, with the smallest 

percentage of 95.9% and the largest is 100%. After learning 

in each class for two meetings, students are given a critical 

thinking skills posttest at each meeting to determine the 

magnitude of the increase in students' critical thinking 

skills. 

 

Learning Outcomes 

 

Measuring learning outcomes using pretest 

instruments given before the application of assessment for 

learning-oriented learning, posttest one given after the 

application of assessment for learning-oriented learning in 

the first meeting, and posttest two given after the 

application of assessment for learning-oriented learning in 

the second meeting. The results of the pretest, posttest 1, 

and posttest two scores of students in both classes, XI-1 and 

XI-5, can be seen in Table 2 below. 

 

Table 2. Data on Student Pretest and Posttest Results 

No. 
Pretest Score Posttest Score 1 Posttest Score 2 

XI-1 XI-5 XI-1 XI-5 XI-1 XI-5 

1 40 40 100 80 100 80 

2 20 40 80 60 80 100 

3 40 60 80 80 100 80 

4 60 20 80 60 80 80 

5 20 20 80 80 100 80 

6 40 40 60 60 80 80 

7 40 40 60 80 80 100 

8 60 80 80 80 100 100 

9 40 60 80 60 100 80 

10 60 40 100 80 100 80 

11 40 60 80 80 100 80 

12 20 60 80 60 100 80 

13 40 40 80 60 80 100 

14 40 60 100 80 100 100 

15 80 20 60 60 80 100 

16 80 60 80 80 80 60 

17 40 40 60 80 80 80 

18 40 60 80 60 80 100 

19 60 40 80 60 100 60 

20 40 60 80 80 100 100 

21 40 20 80 80 80 80 

22 80 20 80 100 80 100 

23 80 60 60 100 80 100 
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24 60 20 80 40 100 60 

25 20 60 80 80 80 100 

26 60 60 80 100 80 100 

27 40 60 60 80 100 80 

28 40 40 80 80 80 80 

29 40 20 80 80 80 80 

30 40 40 80 60 80 100 

31 40 20 80 80 100 80 

32 60 20 80 100 80 100 

33 40 20 60 80 80 100 

34 40 60 60 60 80 100 

35 60 40 60 100 80 100 

 

The pretest, posttest 1, and posttest 2 scores were 

used to measure the improvement of critical thinking skills 

using the paired sample t-test, with analysis requirements in 

the form of data normality tests [25]. The SPSS-assisted 

normality test used the Shapiro-Wilk test and obtained 

normally distributed data with α ≥ 0.05 [26]. The Shapiro-

Wilk test was used because the data in this study amounted 

to less than 50 students. The Shapiro-Wilk test is usually 

used on samples of less than 50 to produce accurate 

decisions. Data on the results of pretest and posttest 

normality testing in both classes using SPSS are presented 

in Table 3. 

 

Table 3. Normal Test Results of Class XI-1 and XI-5 
XI-1 X1-5 

Shapiro-Wilk Shapiro-Wilk 

 Statistic df Sig. Statistic df Sig. 
Pretest .963 35 .278 .950 35 .113 

Posttest 1 .951 35 .117 .949 35 .107 

Postest 2 .953 35 .136 .952 35 .133 

 

The pretest, posttest 1, and posttest 2 values for class 

XI-1 are normally distributed, with the pretest results 

getting a significance of 0.278 > 0.05, posttest 1 getting a 

significance of 0.117 > 0.05, and posttest 2 with a 

significance of 0.136 > 0.05. Then, in class XI-5, the 

pretest, posttest 1, and posttest 2 values were normally 

distributed, with the pretest results having a significance of 

0.113 > 0.05; posttest 1 had a significance of 0.107 > 0.05; 

and posttest 2 had a significance of 0.133 > 0.05. This 

shows that Ho is rejected and Ha is accepted, meaning that 

the data is normally distributed based on the decision-

making hypothesis. 

 Data is normally distributed if the significance 

score> 0.05 (sig. > 0.05) [27]. Following the results 

obtained in both classes, the significance value is > 0.05. 

Based on the normality test that has been carried out, the 

parametric test that can be done is the one-sample t-test. 

The one-sided t-test is used to evaluate the improvement of 

students' critical thinking skills by comparing the posttest 

and average pretest scores. 

 

 

Table 4. Average of Pretest, Posttest 1, and Posttest 2 of 

class XI-1 
Descriptive Statistics 

   95 % Lower Bound 

Sample N Mean StDev SE 
Mean 

For µ 

Pretest 35 45.49 7.67 1.30 43.29 
Posttst 1 35 75.60 6.87 1.16 73.64 

Posttest 2 35 86.14 6.73 1.14 84.22 

 

Table 5. Average of Pretest, Posttest 1, and Posttest 2 of 

class XI-5 
Descriptive Statistics 

   95 % Lower Bound 

Sample N Mean StDev SE 

Mean 

For µ 

Pretest 35 47.37 10.13 1.71 44.42 

Posttst 1 35 75.89 6.58 4.11 74.01 

Posttest 2 35 85.40 6.04 1.02 83.67 

 

Based on Table 4 and Table 5, the average of both 

classes in each assessment has increased, especially in 

pretest and posttest 1, where class XI-5 is above class XI-1. 

However, when posttest two was conducted, it showed that 

the average results of class XI-5 were below class XI-1 

with results of 85.40 and 86.14, with a difference of 0.74. 

From this, a different test was carried out for posttest two 

between the two classes with a parametric test, namely the 

right party t-test. Right-party hypothesis testing is 

hypothesis testing where the null hypothesis (Ho) reads 

"smaller is equal to" and the alternative hypothesis (Ha) 

reads "greater" with the hypothesis proposed as follows: 

 

Ho = 1  2, XI-1’s posttest 2 score is smaller or 

equal to XI-5’s posttest 2 score. 

Ha = 1 > 2, XI-1's posttest 2 score is greater than 

XI-5's posttest 2 score. 

 

The determination of the hypothesis conclusion is as 

follows: 

a) If the p-score > 0.050, Ho is accepted and Ha is 

rejected; thus, the posttest 2 score of XI-1 is 

smaller than the posttest 2 score of XI-5. There is 

no significant difference in posttest 2 between the 

two classes. 

b) If the p-score <0.050, Ho is rejected, and Ha is 

accepted. Thus, the posttest 2 score of XI-1 is 

greater than the posttest 2 score of XI-5. That is, 

there is a significant difference in posttest 2 

between the two classes. 

 

Figure 6. T-test results Posttest 2 XI-1 - Posttest 2 XI-5 

Test  

Null Hypothesis H01µ_difference = 0 

Alternative Hypothesis H12µ_difference = 0 

T-Value P-Value  

-0.46      0.677  

 

Acids and bases are important concepts in chemistry 

that help understand chemical reactions and determine the 

properties of a substance. Acids and bases are one of the 

studies in the chemistry material for grade XI IPA 

SMA/MA, even in the semester. This topic is important to 

understand because it is applicable and widely used to study 

scientific studies in other fields. Acid-base material is a 

prerequisite for mastering the next material: buffers, salt 

hydrolysis, and acid-base titration [28]. Acid-base material 

is very complex, as evidenced by the fact that acid-base 
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material meets every level of macroscopic, submicroscopic, 

and symbolic representation. Therefore, if students cannot 

understand the acid-base material completely, its 

application will be fatal. Difficulty in understanding the 

topic of acids and bases can be caused by students' inability 

to make the transition of understanding between 

macroscopic, microscopic, and symbolic representations, 

which has the potential to cause students' understanding to 

be inaccurate and even tend to cause misconceptions [29]. 

Student worksheets based on discovery learning on 

Acid-Base material were very good in terms of the 

suitability of content and construction as well as readability, 

so the worksheet developed was suitable for use in the 

chemistry learning process [30]. In addition, the student 

worksheet based on discovery learning used student 

worksheet based on discovery learning on Hooke's law 

material was effective in improving students' critical 

thinking skills [31]. The effectiveness analysis based on the 

N-gain score showed that the student worksheet was 

categorized as effective [31]. Based on the study results, it 

can be concluded that the student worksheet developed 

meets the criteria of valid, practical, and effective so that it 

is suitable for use as a learning medium to improve the 

critical thinking skills of elementary school students in 

science learning. 

 

Conclusion 

 
Implementing the assessment for learning-oriented 

worksheet application to improve students' critical thinking 

skills on acid-base titration material as a whole received 

very good criteria. This is evidenced by the average 

percentage of implementation scores at the first meeting of 

99.3% and 98.5% for classes XI-1 and XI-5, as well as the 

second meeting of 99% and 99.5% in classes XI-1 and XI-5 

with the criteria for each meeting very good. Learning 

outcomes through assessment applications for learning-

oriented learning have increased in one sample t-test. In the 

test, it was found that for posttest 2 of class XI-5 - posttest 

2 of class XI-1 got a p-score > 0.05, Ho was accepted, and 

Ha was rejected. Thus, the posttest 2 score of XI-1 was 

smaller than the posttest 2 score of XI-5. There is no 

significant difference in posttest 2 between the two classes. 

From this, it can be concluded that learning that applies the 

Assessment for Learning-oriented worksheet is effective 

even though the average results of the two classes show 

differences in the posttest 2 between the two classes. 

 

Author's Contribution 

Klara Dinda Ayu Ningtryas: Designing the research, 

collecting and analyzing data, writing the main draft, and 

correspondence with the journal. Muchlis: Supporting the 

research process and providing input on writing journal 

articles. Ilham Pradana Putra Harahap: Assisting in 

collecting research data and providing certain technical 

facilities needed in the research 

 

 

 

Acknowledgement 

I would like to express my deepest gratitude to the main 

supervisor for his guidance, input, and support in 

completing this research. I would like to thank all 

respondents who have taken the time to participate in this 

research so that the necessary data can be collected 

properly. 

 

References 

 

[1] C. Gusyanti and S. Sujarwo, “Analysis of Student 

Worksheets (Lkpd) Based on Problem Based Learning 

on Student Learning Outcomes,” J. Pendidik. 

LLDIKTI Wil. 1, vol. 1, no. 02, pp. 47–51, 2021, doi: 

10.54076/judik.v1i02.148. 

[2] N. A. Negari, L. Sabdaningtyas, and N. 

Nurhanurawati, “The development of E-LKPD 

through problem-based learning to improve the sixth-

grade students’ Mathematics mastery,” Int. J. Educ. 

Stud. Soc. Sci., vol. 1, no. 3, pp. 124–128, 2021, doi: 

10.53402/ijesss.v1i3.27. 

[3] R. Yanuarni, P. Yuanita, and M. Maimunah, 

“Pengembangan Perangkat Pembelajaran Model 

Problem Based Learning Terintegrasi Keterampilan 

Abad 21,” AKSIOMA J. Progr. Stud. Pendidik. Mat., 

vol. 10, no. 2, p. 536, 2021, doi: 

10.24127/ajpm.v10i2.3331. 

[4] I. Of, E. B. On, P. Based, L. T. O. Improve, and S. 

Outcome, “Implementasi E-Lkpd Berbasis Problem 

Based Learning-Stem Untuk Meningkatkan Hasil 

Belajar Dan Kemampuan Berpikir Kritis Pada 

Implementation Of E-Lkpd Based On Problem Based 

Learning-Stem To Improve,” vol. 13, no. 3, pp. 199–

204, 2024, doi: 10.26740/ujced.v13n3.p199-204.  

[5] L. Yana and W. Oviana, “Problem based Learning: A 

Learning Model to Improve Student Learning 

Outcomes”, IJESH, vol. 1, no. 1, pp. 19–27, Mar. 

2024. doi: 10.62945/ijesh.v1i1.24.. 

[6] R. Silaban, F. T. M. Panggabean, E. Hutahaean, F. M. 

Hutapea, And I. J. Alexander, “Efektivitas Model 

Problem Based Learning Bermediakan Lembar Kerja 

Peserta Didik Terhadap Hasil Belajar Kimiadan 

Kemampuan Berpikir Kritis Peserta Didik Sma,” J. 

Ilmu Pendidik. Indones., vol. 9, no. 1, pp. 18–26, 

2021, doi: 10.31957/jipi.v9i1.1558. 

[7] K. B. Utami, “Pengembangan Lembar Kerja Peserta 

Didik (LKPD) Dengan Menggunakan Model 

Pembelajaran Science, Technology, Engineering and 

Mathematics (STEM) Untuk Meningkatkan Efikasi 

Diri Pada Siswa Kelas XI Busana SMK Negeri 6 

Padang,” J. Ilm. Pendidik. Scholast., vol. 4, no. 3, pp. 

15–22, 2020, doi: 10.36057/jips.v4i3.416. 

[8] N. Suswanti, F. Solikhin, and S. M. Ginting, 

“Development Of Cognitive Assessment Instruments 

On Buffer Solution Material Based On Hots ( Higher 

Order Thinking Skills ),” vol. 8, no. 2, pp. 97–103, 

2024, doi: 10.26740/jcer.v8n2.p97-103. 

[9] N. Nurmasita, E. Enawaty, I. Lestari, H. Hairida, and 

E. Erlina, “Pengembangan e-LKPD Berbasis Problem 

Based Learning (PBL) pada Materi Reaksi Redoks,” 

Jambura J. Educ. Chem., vol. 5, no. 1, pp. 11–20, 

2023, doi: 10.34312/jjec.v5i1.15991. 

[10] S. Annisa and Suparman, “Analisis Kebutuhan LKPD 

Matematika Berorientasi PBL untuk Meningkatkan 

Kemampuan Berpikir Kritis Siswa,” J. Inov. Pendidik. 

Mat., vol. 3, no. 1, pp. 56–61, 2021, doi: 

10.37729/jipm.v3i1.1036. 

https://doi.org/10.26740/ujced.v13n3.p199-204
https://doi.org/10.26740/jcer.v8n2.p97-103


Jurnal Pijar MIPA March 2025, Volume 20 No. 2: 223-224 

 

228 

[11] N. Indah Ramadhani, “Pengembangan LKDP 

Berorientasi Assessment for Learning untuk 

Meningkatkan Keterampilan Berpikir Kritis Peserta 

Didik pada Materi Titrasi Asam Basa,” J. Pendidik. 

Kim. FKIP Univ. Halu Oleo, vol. 8, no. 3, p. 171, 

2023, doi: 10.36709/jpkim.v8i3.32. 

[12] N. Rizkia, S. Sabarni, A. Azhar, E. Elita, and R. D. 

Fitri, “Analisis Evaluasi Kurikulum 2013 Revisi 2018 

Terhadap Pembelajaran Kimia Sma,” Lantanida J., 

vol. 8, no. 2, p. 168, 2021, doi: 10.22373/lj.v8i2.8119. 

[13] A. P. S. Tuti, M. Mawardi, and O. Suryani, “Flipped 

Classroom System Based on Guided Inquiry Learning 

Model Using Discord Application on Reaction Rate,” 

Prism. Sains  J. Pengkaj. Ilmu dan Pembelajaran Mat. 

dan IPA IKIP Mataram, vol. 11, no. 3, p. 678, 2023, 

doi: 10.33394/j-ps.v11i3.8131. 

[14] R. Farizal, M. Haris, and S. Hadisaputra, “Analysis of 

Acid-Base Learning Difficulties in Grade XII Students 

of SMAN 1 Masbagik,” vol. 8119, 2024, doi: 

10.29303/cep.v7i2.7544. 

[15] O. Rumape, E. N. F. Adjami, M. Sihaloho, and H. 

Iyabu, “Identifikasi Pemahaman Konsep Siswa pada 

Materi Titrasi Asam Basa,” Jambura J. Educ. Chem., 

vol. 6, no. 1, pp. 71–76, 2024, doi: 

10.37905/jjec.v6i1.23392. 

[16] J. Fahmi, N. Nahadi, and H. Hernani, “Pengembangan 

Asesmen Formatif Berbasis Problem Based Learning 

untuk Meningkatkan Keterampilan Berpikir Kritis: 

Need Assessment Study,” Orbital J. Pendidik. Kim., 

vol. 7, no. 2, pp. 237–249, 1970, doi: 

10.19109/ojpk.v7i2.19922. 

[17] D. L. Safithri and M. Muchlis, “Implementasi 

Pembelajaran Berbasis Assessment for Learning untuk 

Meningkatkan Hasil Belajar Peserta Didik pada 

Materi Laju Reaksi,” PENDIPA J. Sci. Educ., vol. 6, 

no. 2, pp. 547–555, 2022, doi: 

10.33369/pendipa.6.2.547-555. 

[18] L. Agustina, T. Feronika, and L. Yunita, “Analysis of 

Higher Order Thinking Skills Questions in the 

Brookhart Category in High School Chemistry 

Textbook: Curriculum 2013,” J. Educ. Chem., vol. 3, 

no. 1, pp. 23–34, 2021, doi: 

10.21580/jec.2021.3.1.6546. 

[19] Y. Dianti, Metode Penelitian Kuantitatif. 2017. 

[Online]. Available: http://repo.iain-

tulungagung.ac.id/5510/5/BAB 2.pdf 

[20] S. Mulyani, R. A. Nurdina, and L. Mahardiani, 

“Improving Students Learning Outcomes and Digital 

Literacy on Acid-Base Titration Using Titration 

Screen Experiment Media,” Int. J. Pedagog. Teach. 

Educ., vol. 7, no. 1, p. 22, 2023, doi: 

10.20961/ijpte.v0i0.72051. 

[21] D. Widiyanto and A. Istiqomah, “Evaluasi Penilaian 

Proses Dan Hasil Belajar Mata Pelajaran PPKn,” 

Citizsh. J. Pancasila dan Kewarganegaraan, vol. 8, 

pp. 51–61, 2020. 

[22] Y. E. Harahap and U. N. A. D. Jayanti, “Development 

of Student Worksheet based on Discovery Learning 

on Reproductive System Materials in Improving 

Higher Order Thinking Skills of Senior High School 

level-Madrasah Aliyah (MA) Students,” J. 

Pembelajaran Dan Biol. Nukl., vol. 10, no. 2, pp. 

664–681, 2024, doi: 10.36987/jpbn.v10i2.5865. 

[23] Q. N. Naveed et al., “Evaluating critical success 

factors in implementing E-learning system using 

multi-criteria decision-making,” PLoS One, vol. 15, 

no. 5, pp. 1–25, 2020, doi: 

10.1371/journal.pone.0231465. 

[24] F. ORCAN, “Parametric or Non-parametric: 

Skewness to Test Normality for Mean Comparison,” 

Int. J. Assess. Tools Educ., vol. 7, no. 2, pp. 255–265, 

2020, doi: 10.21449/ijate.656077. 

[25] E. González-Estrada, J. A. Villaseñor, and R. Acosta-

Pech, “Shapiro-Wilk test for multivariate skew-

normality,” Comput. Stat., vol. 37, no. 4, pp. 1985–

2001, 2022, doi: 10.1007/s00180-021-01188-y. 

[26] S. Afifah, A. Mudzakir, and A. B. D. Nandiyanto, 

“How to Calculate Paired Sample t-Test using SPSS 

Software: From Step-by-Step Processing for Users to 

the Practical Examples in the Analysis of the Effect of 

Application Anti-Fire Bamboo Teaching Materials on 

Student Learning Outcomes,” Indones. J. Teach. Sci., 

vol. 2, no. 1, pp. 81–92, 2022, doi: 

10.17509/ijotis.v2i1.45895. 

[27] F. Aini and I. Silfianah, “Identification of Students’ 

Misconceptions on Acid-Base using Four Tier 

Diagnostic Tests,” J-PEK (Jurnal Pembelajaran Kim., 

vol. 7, no. 1, pp. 33–43, 2022, doi: 

10.17977/um026v7i12022p033. 

[28] I. A. Ardhana, “Dampak Process-Oriented Guided-

Inquiry Learning (POGIL) terhadap Pengetahuan 

Metakognitif Siswa pada Topik Asam-Basa,” Hydrog. 

J. Kependidikan Kim., vol. 8, no. 1, p. 1, 2020, doi: 

10.33394/hjkk.v8i1.2545. 

[29] N. Amelia, S. M. Leksono, and V. D. A. Resti, 

“Development of Student Worksheets (Lkpd) Based 

on Science Process Skills Air Pollution Themes To 

Grow Critical Thinking Ability in Smp Students,” J. 

Pena Sains, vol. 9, no. 2, pp. 47–56, 2022, doi: 

10.21107/jps.v9i2.14076. 

[30] F. A. Zulmi and I. Akhlis, “Pengembangan LKPD 

berekstensi EPUB berbasis Discovery Learning untuk 

Mengembangkan Keterampilan Berpikir Kritis Peserta 

Didik,” Unnes Phys. Educ. J., vol. 9, no. 2, pp. 209–

216, 2020, [Online]. Available: 

http://journal.unnes.ac.id/sju/index.php/upej 

[31] R. H. J. Wahono, S. Supeno, and M. Sutomo, 

“Pengembangan E-LKPD dengan Pendekatan 

Saintifik untuk Meningkatkan Keterampilan Berpikir 

Kritis Siswa Sekolah Dasar dalam Pembelajaran IPA,” 

J. Basicedu, vol. 6, no. 5, pp. 8331–8340, 2022, doi: 

10.31004/basicedu.v6i5.3743. 

 

 

 


