
 

 

ABSTRACT 

Based on interviews at MAS PERSADA Ulakan Tapakis obtained data 

that 60% of students were difficult to purchase colloidal material. The 

chemistry teacher at this school also stated that student learning 

outcomes in colloid material were still in the moderate category. In this 

study, a Problem-Based Learning Practicum Guide was available on 

colloid material. This study aims to reveal the level of effectiveness of 

Problem Based Learning Practicum Guides on Colloid material. This 

type of research is Pre-experimental. The population in this study were 

all Class XI Science Students at MAS PERSADA Ulakan Tapakis. This 

study used one class with a sampling technique, namely purposive 

sampling. The research instrument was 20 multiple choice questions. 

After conducting the research, effectiveness data was obtained as seen 

from the results of the students' pretest and posttest, where the pretest 

was carried out before the learning process and postets after learning 

using a practicum guide. From the research obtained from the data that 

has been carried out from these results it can be concluded that the 

Practicum Guide used in the learning process is quite effective where 

the N-Gain test result is 0.758. 
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1. Introduction 

         Entering the 21st century, educators are required to create a generation that has 4C capabilities, namely 

Critical Thinking, Communication, Collaboration and Creativity . The ability of 4C in the 21st century is very 

important for the nation's next generation because it is able to provide an extraordinary influence on the lives of the 

next generation in terms of facing all problems and challenges in the 21st century. One of the 4C abilities that the 

next generation needs to have is the ability to solve problems before acquiring new knowledge[1]. 

        Problem Based Learning learning model is very closely related to everyday life so that it can be practiced. 

Moreover, learning chemistry is not limited to theory and formulas, but also a set of facts obtained from practicum. 

In other words, learning chemistry in schools needs to be done with an experiment-based approach. In accordance 

with Edgar Dale's Cone Experience theory , the learning process carried out through direct experience is expected to 

become a concrete learning process[2]. The experimental approach will be effective if carried out with a supporting 

device in the form of a Practicum Guide. Where practicum guides really help educators in conveying each learning 

objective that will be conveyed through practicum. 

 In practicum, teaching materials are needed that can support the learning process. So that a practicum guide 

is needed that can make it easier for students to understand this colloidal material through practicum. The practicum 

guide is a practicum implementation guide which contains procedures for preparation, implementation, data analysis 

and reporting prepared by a person or group of teaching staff who handles the practicum and follows the rules of 

scientific writing. The function of the practicum guide is teaching material that can minimize the teacher's role, 

make students more active and acquire creative thinking and hands-on skills, making it easier for educators to carry 

out teaching in the laboratory [3]. 
 Colloid material was chosen because colloid is a chemical material that requires practical activities in it, the 

characteristics of this material show more microscopic and macroscopic aspects than symbolic aspects [4]. The 

colloid itself is a substance consisting of a dispersed substance and a dispersing medium [5]. Microscopic aspects 

(abstract properties) of colloidal matter, in the form of dispersing agents and dispersed substances in colloidal 

systems. While the macroscopic or contextual aspect is colloid, it can be seen in everyday life, for example, particles 

of colloid size, such as proteins, carbohydrates, fats, cream, paint, and cement. Colloidal learning tends not to 

involve mathematical calculations and only contains concepts that must be understood, but colloidal material is 

classified as difficult for students to understand. because in this material students are only more likely to memorize 

.For this reason, practicum is expected to change the mindset of students to be more active and explore according to 

their thoughts.[6] 

In this study, we will look at the level of effectiveness of the practicum guide that has been developed before. 

Where effective we can mean that it can bring a result, is effective, has an effect, influence, and consequences 

.Therefore, effectiveness is a condition that indicates the extent to which the success of a plan can be achieved or the 

extent to which an effort and action is influential and memorable so that it can bring results or be effective. Factors 

that can affect the effectiveness of learning include the teacher's ability to use teaching materials[7]. 

The results of the interviews at MAS Persada Ulakan Tapakis also showed that 60% of students still thought 

that this colloidal material was difficult, teachers at this school also stated that students' scores on this colloidal 

material were still in the moderate category. This school also has not implemented practical guided learning, this 

will certainly add new knowledge to students and understand more about this colloidal material. In addition, 74% of 

students stated that they could not distinguish the types of colloids. In this study, a Problem-Based Learning-based 

Practicum Guide was available on Colloidal Material which was valid and practical but had not yet been tested for 

its effectiveness so that researchers were interested in raising the title, namely the Effectiveness of Practicum Guides 

on Colloid Material on Learning Outcomes of Class XI High School Students. 

2. Experimental 

2.1 Figure Properties 

This type of research is a pre-experimental study conducted with a one group pretest and posttest design. This 

research was given to XI SMA in MAS Persada Ulakan. The number of students is 25 people. The sampling 

technique is the saturated sampling technique where the sampling technique is saturated, namely the sampling 

technique when all members of the population are sampled, this is done if the population is relatively small, less 

than 30 or the researcher wants to make generalizations with very small errors [8]. The available practicum guides 

are valid and practical, below are the practical guide covers: 
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                                                               Figure 1. Practicum Guide Cover 

     

3. Results  and  discussion 

3.1 Submission Process 

 
effectiveness is obtained from the N-Gain Test which aims to determine the increase that occurs before and 

after learning by using teaching materials that have been made. The stages in determining the N-Gain calculation 

include: 

Determine students' pretest and posttest scores with the formula: 

 

               
              

           
      

    

After obtaining the student's value, then the N-Gain calculation is carried out with the formula: 

 

       
                            

                 
   

The results of N-Gain calculations (normalized gain) are then interpreted using Hake's (1999) classification 

as shown in table[9] 
 

Table 1. N-Gain Criterion 

N-Gains Criteria 

g ≥ 0.7 Tall 

0.0.7 > g > 0.3 Currently 

g ≤ 0.3 Low 
        

 

 

 Effectiveness shows success in terms of whether or not the goals that have been set are achieved. If the 

results of activities are getting closer to the target, it means the higher the effectiveness. The effectiveness of 

teaching materials is influenced by 2 things, namely the actions of the teacher in the learning process and the process 

of students in the learning process as a result of these actions [11]. We can find out the effectiveness of a teaching 

material through the administration of a learning achievement test after studying the material in the teaching 

material so that it can be used in evaluating learning in accordance with the stated learning objectives. A media is 

said to be effective if the learning outcomes of students have increased. The learning outcomes of students on initial 

understanding or pretest on this colloidal material are still very low, we can see in table 2 . While the learning 

outcomes of students after using the practicum guide in the learning process there is an increase in student learning 

outcomes as we can see in table 3 . 

Table 2 . Frequency distribution of pretest scores 
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Pretest Value Frequency 

10 1 

15 7 

20 3 

25 4 

30 3 

35 5 

40 2 

N 25 

AVERAGE 36.6 
 

 Pretest is a test given before the learning process takes place or tests students' initial knowledge of the 

material. From the results of the pretest, it was found that 100% of students did not reach the KKM (KKM = 78). In 

the learning process the teacher will provide practical guidance in the learning process after which a posttest or final 

test will be carried out[12]. From table 2 above it can be concluded that the initial test of students' understanding did 

not reach the KKM that had been set.  In addition to the pretest results, the results of the posttest scores of students 

can also be seen in table 3 below: 

 

Table 3 . Frequency distribution of final grades (posttest) 

Posttest Value Frequency 

75 5 

80 10 

85 4 

90 5 

95 1 

N 25 

Average 82.4 

 

The posttest or final test is a test given to students after using a problem based learning practicum guide in 

their learning process. The average posttest score of students is 80% . The percentage of students who have scores 

above the KKM (KKM = 78 ) . According to Rante (2013) one of the conditions that must be met to determine the 

effectiveness of a teaching material is that at least 75% of student learning outcomes are in the complete category or 

meet the Minimum Completeness Criteria (KKM), from the data it can be concluded that the posttest results of 

students have reached the percentage of the effectiveness of teaching materials so that this practicum guide is 

effectively used in the learning process[13]. 

 The Effectiveness Test was tested using Pretest and Posttest Questions, namely multiple choice questions 

with a total of 20 questions. Students are given 25 minutes to answer these questions after being assessed, the 

students' Pretest scores are lower than the students' Posttest scores. Effectiveness can be seen from the results of N-

Gain where Gain Normality is a test of the effectiveness of teaching materials that have been developed. It can be 

seen from the level of effectiveness of practicum guides. In this study, researchers obtained data that the level of 

effectiveness of the Problem Based Learning Practicum Guide was high with an N-Gain value of 0.758[14]. 

 We can observe in the table below: 

Table 4 . N-Gain Test Results 

 Number of 

students 

Average 

 

Category 

Pretest Postest N-gain 

Class XI 25 people 36,6 82.4 0.758 Tall 
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 The average N-Gain obtained is 0.758 with a percentage of 75% which is included in the very effective 

category. This was obtained from the significant difference in the posttest-pretest scores of the students. This shows 

that the use of Problem Based Learning Practicum Guides on colloidal material is very effective for improving 

student learning outcomes[15]. 

 

 

 

4. Conclusion 

Problem Based Learning Practicum Guide on colloid material is effective in improving the learning 

outcomes of class XI high school students in chemistry subjects. Where the level of practicality of the practicum 

guide has reached a very practical level with a value of 87% on the results of the practicality questionnaire for 

students and on the practicality questionnaire for teachers reaching a practicality level of 85%. while in the 

effectiveness test it can be concluded that the practicum guide has reached an effective level seen from the results of 

the N-Gain test which is 0.758 which is categorized as high. 

 

Based on the conclusions obtained, the researcher recommends that chemistry study teachers be able to 

make Problem Based Learning Practicum Guides as an alternative teaching material used in the learning process to 

improve student learning achievement, especially on the subject of colloids. 
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