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intelligence increase with a good average using inquiry learning-based 

worksheets. 
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INTRODUCTION 

 

LKPD includes printed learning media that can be used to support the learning process so that it is effective 

and efficient (Herman, 2017). LKPD will help as an effective interaction medium between students and teachers, so 

that it can increase students' learning activities in order to improve learning achievement (Arifiani et al., 2012). The 

use of worksheets from certain publishers as learning media makes students less likely to get meaningful learning 

experiences because the knowledge gained is only limited to memorizing theory and practicing questions (Febrianti 

et al., 2015). Teachers often use LKPD because it is practical in learning activities. However, most of the LKPD 

used in schools were not made by the eyes of the teachers themselves so that the goals and needs of chemistry 

learning were not optimally achieved. Chemistry subject matter in SMA/MA is relatively new material and is 

considered quite difficult for students (Ristiyani & Evi, 2016; Atagana & Engida, 2014). Chemical materials include 

concepts, chemical reactions and chemical calculations. Based on the results of previous research, one of the 

chemical materials that is still considered difficult for students is a salt buffer solution (Boncel et al., 2017). This was 

confirmed from the results of interviews with teachers, when on acid-based materials, salt buffer solutions and buffer 

solutions, students often have difficulty applying formulas to the questions given. 

Intelligence related to the ability to interact with others is interpersonal intelligence. Interpersonal intelligence 

can improve students' ability to gather knowledge, analyze problems, think at a higher level and reason to construct 

concepts from problem solving (Lazear, 2004). Interpersonal intelligence can be improved and developed if students 

can plan, evaluate, and manage strategies that are used appropriately (Wardani et al, 2013). Interpersonal 

intelligence needs to be developed so that students can solve problems in scientific learning which are not only 

solved individually but in groups by collaborating with friends. 

LKPD used by the teacher as a teaching resource to explain concepts and practice questions in solving 

chemistry problems. However, the existing LKPD only consists of a brief summary of the material and practice 

questions which do not yet contain aspects of variations in learning activities, problem solving and student 

understanding in chemistry lessons. LKPD from publishers usually contains a summary of the material and 

questions (Abdurrohim et al., 2016). The LKPD used also does not contain the steps of a particular learning model 

that can help train students to get used to solving the questions or chemical problems given. For example in writing 

down the reactions that occur, calculating the pH and analyzing the properties of salt solutions or buffer solutions. 

The teacher said that the ability of students in calculating and applying chemical formulas was still quite low, 

causing abilities in chemical calculations and problem solving to be not optimal. This is shown from the results of 

the daily test evaluation of the material in the form of essay questions or descriptions. The majority of students did 

not work according to the steps for completing chemical materials and tended to answer by filling in short and direct 

ways, especially for questions of chemical reactions and calculations. 

Problem solving ability is the ability to solve given problems by constructing the knowledge that students have 

to be linked to scientific knowledge through certain stages of completion. This ability is related to the intelligence 

that exists in students. One theory of intelligence is multiple intelligences. Multiple intelligences known as the theory 

of multiple intelligences (MI) put forward by (Gardner, 2003) states that MI theory provides an alternative way for 

teachers to apply the best learning methods. Intelligence is not something fixed, but intelligence can be trained. This 

shows that success does not only depend on intelligence, but also the role of the teacher in knowing and utilizing this 

intelligence to achieve student competency in the learning process (Sari et al., 2017). 

The purpose of this research is to (1) increase the effectiveness of LKPD to increase student activity. 

(2) improve students' interpersonal intelligence using inquiry learning-based worksheets. (3) student responses 

to inquiry learning-based LKPD. 

 

METHODS 

 

This research was developed with the Research and Development design model. Research and Development 

research is a research method used to produce certain products and test the effectiveness of these products 

(Sugiyono, 2010). This research uses R&D research (Research and Development) which refers to the modified 4D 

procedural model (Thiagarajan, 1974). The development of student worksheets in this study refers to the 4D model 

which is modified to 3D, namely the define , design and development stages. The dissemination stage was not 

carried out in this study. 
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 Define stage At this stage problem identification and data collection are carried out (chemical curriculum 

analysis, material analysis, worksheet analysis, student analysis, teaching and learning process analysis and task 

analysis). The define stage describes preliminary research (surveys, observations, interviews, questionnaires and 

documents) until the problems to be solved in the research are found. 

 The design stage is the product design stage that will be developed to solve research problems. At this stage, 

designing LKPD based on Inquiry learning, revising the LKPD Sheet design and validating the LKPD design. 

 The develop stage is the development stage of a design that has been tested before. The product resulting 

from this development must be tested again in small-scale trials and large-scale trials, so that it is not yet a final 

product. 

 in people's lives so that science and culture become connected in the formation of the character of students. 

The integration of native science learning into learning in schools is very important to implement [13]. 

 The main instrument in this research is himself, where the researcher collects as much information as 

possible, goes through verification, reconstruction, formulation and conceptualization to become a science 

researcher [15]. Then the data will be analyzed and then transformed into scientific knowledge in schools. 

 

RESULTS AND DISCUSSION 

 

The feasibility assessment of the LKPD was developed through several stages which include Defie including 

problem identification (curriculum analysis analysis, student needs analysis, material analysis and task analysis); 

Design includes formulating learning objectives, designing LKPD models, designing products, compiling research 

instruments, LKPD validation, LKPD revisions, and Develo includes small-scale trials, LKPD revisions, and large-

scale trials. 

 

Table 1. Results of Material Expert LKPD Validation Analysis 

Assessment Indicator Percentage (%) Category 

Suitability of the material with KD 86,11 Valid 

Material Accuracy 93.33 Very Valid 

Material Update 95.83 Very Valid 

Encourage curiosity 100 Very Valid 

Serving Technique 91.67 Very Valid 

Presentation Support 97,92 Very Valid 

Presentation of Learning 100 Very Valid 

straightforward 97,22 Very Valid 

Communicative 91.67 Very Valid 

Dialogic and interactive 83,33 Valid 

Suitability with the development of students 91.67 Very Valid 

Conformity with the rules of language 100 Very Valid 

Overall rating 93.77 Very Valid 

 

The results of the material expert validity test showed very valid criteria for the assessment of the three 

validators. The average rating shows an average percentage of 93.77%. This shows that the developed LKPD is 

valid. 

The feasibility of LKPD in the small-scale test is shown from the assessment which includes: 1) language 

aspects in statements number 1, 2, 6, and 9; 2) image aspect in statement numbers 3, 4, and 5; 3) design aspects 7, 8, 

10, and 11; and 4) inquiry aspects 12, 13, 14, and 15. 
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Figure 1. Recapitulation of Small-Scale Scale Test Questionnaires 

 

on Figure 4.16 it shows that the response of the user (students) in each aspect results in a percentage of more 

than 75% with an average score of 87.43% on very good criteria. This shows that the development of inquiry-based 

worksheets is appropriate for use in learning. From filling out the response questionnaire, suggestions and comments 

were also obtained from students regarding the use of LKPD. Some suggestions are given regarding the display and 

language aspects which get the lowest average among the four aspects assessed. Students suggest that the LKPD 

display be presented in attractive colors. In addition, there are words or terms that are difficult to understand. 

Therefore, it is necessary to improve the use of effective words and sentences so that they are easier to understand. 

The LKPD being developed is said to be feasible if the LKPD gets a minimum valid or valid assessment from 

the validator and gets a positive response from the legibility of the LKPD during the small-scale test. Assessment of 

the validity of LKPD based on Inquiry learning. The results of the development use a validation questionnaire sheet. 

The validity test carried out is construct validity. Construct validity is validity that considers statement items capable 

of measuring what must be measured in accordance with the specific concepts that have been defined. The validity 

assessment was assessed in terms of material and media aspects. The material expert's assessment aims to measure 

the feasibility of the material contained in the LKPD. The assessment of this material consists of three aspects, 

namely content, presentation and language. The media expert's assessment is intended to determine the validity of 

the LKPD as a learning media in the graphical aspect. 

The material expert validator's assessment consists of three aspects, namely content, presentation and 

language. This Inquiry-based LKPD validity test involves 3 validators. Based on the results of the LKPD validation 

shown in Table 4.1, it can be seen that the LKPD developed is valid for use in learning, although there is still a need 

for improvement in several parts so that the LKPD is getting better. The results of the material expert validator's 

assessment of the inquiry-based LKPD which were developed as a whole reached 93.77% with very valid criteria. 

These results indicate that the developed LKPD is valid for small-scale trials. 

Assessment includes aspects of content, presentation, and language. LKPD was developed containing 

material, activity content and information about salt buffer solutions and buffer solutions. Materials and learning 

activities are prepared based on the syntax of the INQUIRY model and indicators of achievement of competencies 

developed from basic competencies. LKPD presents chemical concepts related to salt buffer solutions and buffer 

solutions. There are supporting components for presentation in the LKPD such as case examples, sample questions, 

introductory words, and bibliography, all of which are presented in the LKPD. The content of LKPD aims to 

encourage active involvement in learning, examples of problems that are presented are easy to understand (Azizah & 

Nasrudin, 2018). In addition, LKPD also presents examples of problems related to everyday life to attract the 

interests of students who are oriented towards discussion and practicum activities. 

The learning activities presented are learning activities that emphasize active learning. This is intended to 

encourage students to think and actively seek additional information from various related references, for example 

relevant chemistry books and the internet to solve existing problems in learning activities. Therefore, the display on 

LKPD is designed to increase attractiveness, motivation, and reduce students' boredom for learning (Ramdoniati & 

Hadisaputra, 2018). The preparation of the material in the LKPD is arranged in an interesting way because it 

displays pictures and colors, actual information can encourage students' curiosity. 

The use of language in LKPD uses language that is easy to understand and communicative so that the 

contents of the LKPD presented are easy for students to learn. The language that follows the EYD rules is adjusted 

to the intellectual development of students. The sentences used are effective, communicative, and unambiguous 

sentences. Correct sentences or sentence patterns contain at least a subject and a predicate, so that the language used 

in LKPD is easy for students to understand and does not cause double meanings (Fatmawati et al., 2017). Thus, it is 

expected to facilitate students' understanding of the contents of the LKPD. 
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The media expert validator's assessment consists of graphical aspects. This Inquiry-based LKPD validity test 

involves 3 validators. Based on the results of the media expert's LKPD validation shown in Table 4.2 it can be seen 

that the developed LKPD is valid for use in learning. The aspects of graphical assessment are the size of the LKPD, 

the cover design of the LKPD, and the design of the LKPD content. From the results of the material expert 

validator's assessment of the Inquiry-based LKPD which was developed as a whole it reached 94.46% with very 

valid criteria and could be tested. 

The Inquiry-based LKPD developed is a form of print media or printout with A4 paper size. The size of the 

LKPD is used to make it practical and easy for students to carry (Mutmainah & Nurhadi, 2018). The LKPD cover 

design uses images related to the material and is designed in light blue. The LKPD cover design uses letters that are 

easy to read. Graphical aspects of the contents of the LKPD were also validated. LKPD is dominated by white and 

light blue. The light blue color that contrasts with the white color will make it easier for students to read or use it. 

The typefaces or font styles used in compiling the contents of the LKPD are Baskerville Old Face, Times New 

Roman, and Arial. The font size uses size 12 so that it can be read clearly. LKPD is also equipped with illustrations, 

instructions for use, concept maps, and page numbers to make it easier for students to use LKPD. 

The feasibility assessment of LKPD was carried out through small-scale trials in class XI IPA 6 with a total of 

15 students. This small-scale trial aims to determine the readability of the LKPD. Learning was held in two 

meetings. Students take part in learning activities using the distributed LKPD. At the end of the learning activity, 

students were given a response questionnaire regarding the use of LKPD. The questionnaire was filled in to find out 

the response from students regarding the legibility of the LKPD. Responses from students to validate readability. 

Assessments in this small-scale test include EYD rules, use symbols correctly, writing is clear, language used 

is communicative, pictures on LKPD are clear and easy to read (Haryani et al., 2017). From the results of the small-

scale trial questionnaire analysis, it was found that the average score of all aspects assessed by the respondents was 

87.43% in very good criteria. In addition, students also provide suggestions and comments on the LKPD used. From 

these suggestions and comments, the LKPD was revised so that large-scale trials could be carried out. 

Broadly speaking, the suggestions given include the appearance of the LKPD and the images presented. 

Students suggest that the appearance of the LKPD be made more colorful so that it looks attractive. This is in line 

with research by (Aminudin et al., 2015) which states that LKPD is designed with images related to interesting 

material and colors with the aim of attracting students' interest in reading LKPD. The LKPD display should have a 

variety of color combinations and be supported by display pictures (Khabibah & Suyatna, 2018). Based on the 

assessment on the small-scale test, it can be concluded that the LKPD developed is declared fit for use in learning 

with a slight revision of the drawing and design aspects of the LKPD with an assessment percentage of more than 

75% for each aspects. 

There are five indicators of interpersonal intelligence analysis that are observed through the observation sheet. 

These assessments include processing empathy, providing feedback, listening to others, working together, and 

providing feedback. Assessment is carried out at the beginning and end of each material meeting to determine the 

increase in interpersonal intelligence. Assessment in this study was carried out by means of observation when 

learning activities took place by 3 observers. The criteria include very good, good, enough, and low. LKPD is 

declared effective for increasing interpersonal intelligence if the results of the analysis of interpersonal intelligence 

reach a minimum average of 75% with a minimum good criterion. The results of the interpersonal intelligence 

assessment are presented in Table 3. 

 

Table 3. Interpersonal Intelligence Assessment Results 

Material 
Observational Assessment 

Beginning End Percentage 

Buffer solution 16,21 16,34 81.71% 

Buffer Solution 16.93 17,31 86.43% 

 

The results of the assessment of interpersonal intelligence on the salt buffer solution material achieved results 

at the initial meeting, namely 16.21 including good criteria and increased to 16.34 including very good criteria with a 

percentage of 81.71%. On the results of the assessment of interpersonal intelligence in the buffer solution material, 

the results at the initial meeting were 16.93, including very good criteria, and increased to 17.31, including very good 

criteria, with a percentage of 86.43%. Calculations can be seen in Appendices 40, 41, 46, and 47. 
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Each indicator of interpersonal intelligence is analyzed descriptively. The results of the average interpersonal 

intelligence scores for each material indicator of the salt buffer solution and the initial and final meeting buffer 

solutions are shown in Table 4 and Table 5. 

 

Table 4. Results of Interpersonal Intelligence Indicator Analysis of Buffer Solution Material 

Interpersonal Intelligence Indicator 
Percentage (%) 

Beginning End 

Empathy Processing 62,64 85,42 

Provide Feedback 64,56 81.02 

Listening to Others 61,48 82,18 

Cooperate 60,56 80,79 

Give Feedback 60,86 79,17 

 

Table 5. Results of Interpersonal Intelligence Indicator Analysis of Buffer Material 

Interpersonal Intelligence Indicator 
Percentage (%) 

Beginning End 

Empathy Processing 68,89 89,81 

Provide Feedback 64.03 85,88 

Listening to Others 64.95 86.34 

Cooperate 64.03 87,27 

Give Feedback 61,48 83,33 

 

Based on Tables 4 and 5 it can be seen that the achievement of each indicator of interpersonal intelligence in 

the salt buffer solution and buffer solution material reaches more than 75%. This shows that the assessment of each 

indicator meets the minimum criteria for assessing interpersonal intelligence. In the results of the analysis of 

interpersonal intelligence for the two materials, the highest score was on the empathy processing indicator and the 

lowest on the response indicator. Based on these results, the students' interpersonal intelligence meets the minimum 

criteria of 75% with good or very good criteria so that LKPD can be said to be effective for increasing interpersonal 

intelligence. 

The indicators assessed in this study included empathetic processing, giving feedback, listening to others, team 

building and inquiry and questioning which were observed through observation sheets. The assessment was carried 

out twice, namely at the beginning and end of the meeting on each buffer solution material with a total of three 

observers. This aims to determine the existence of an increase in interpersonal intelligence. 

Learning directed at discussion activities can create two-way communication between group members 

resulting in feedback between students. This is very important so that communication is established in group 

discussions to solve the problems discussed. With a group, students feel more comfortable in expressing opinions 

without feeling afraid of being wrong compared to delivering individually in front of the class (Dina et al., 2015). In 

the course of the discussion, the attitude of students in listening to and accepting the opinions of others was also 

observed. Having an attitude of respecting and listening to others is closely related to interpersonal intelligence 

(Astuti et al., 2019). In addition, students are also accustomed to interacting with each other so that the cohesiveness 

of cooperation can increase both during discussions and presentations explaining the results of group work. 

 

 

Figure 2. Discussion activities in groups 
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In the discussion and practicum activities that were formed in groups, the sense of cooperation to solve 

discussion problems was high. Discussion activities became more lively because active students gave each other 

input and expressed opinions when completing the activity sheet. Students are accustomed to discussing in groups to 

find solutions to their own problems even though they are slightly assisted by the teacher (Sastradewi et al., 2015). 

They also have an attitude of respect to listen to the opinions of other group members to be resolved together. 

In addition to the achievement of interpersonal intelligence described, the lowest indicator is shown in the 

indicator responding to questions with the final percentage of 79.17% and 83.33%. In the course of the discussion 

and practicum, there were still students who felt embarrassed to express opinions and respond to the answers from 

other groups so that they were passive when the question and answer session took place. The development of 

interpersonal intelligence is influenced by the emotional intellectual factors of students involved in learning (Saufi & 

Royani, 2016). This is what causes students not to be confident with their own work and do not dare to express their 

opinions in class so that the indicator for responding to questions gets the lowest results among the other indicators. 

 

CONCLUSION 

 

Based on the research that has been done, several conclusions can be drawn: (1) Inquiry-based LKPD meets 

valid criteria with a validation level of material experts of 93.77% and media experts of 94.46% in the very good 

category. The small-scale test results met the eligibility criteria with an average rating of 87.43% in very good 

criteria. (2) Inquiry-based LKPD achieves the criteria of effectively increasing interpersonal intelligence with an 

average assessment of interpersonal intelligence tests for salt buffer solution and buffer solution material reaching 

81.71% and 86.43% with very good criteria. (3) The responses of students to the Inquiry-based LKPD which was 

developed showed that 77.78% gave a very good response and 22.22% gave a good response. 
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