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Abstract. This study aims to analyze how Mini Research learning can affect Integrated 

Science Process Skills (KPS) and problem-solving abilities in biology students and 

whether the academic level affects KPS results and problem-solving abilities. This 

research is an experimental study with a one-shot case study design. In this study, 

students carried out independent practicum outside the mini research-based laboratory. 

The research subjects involved students with different academic levels, namely students 

in semester 4 and semester 6. The research data consisted of mini-research report scores, 

KPS scores, and problem-solving abilities. Data were analyzed using the Manova test 

and linear regression. Based on the results of the regression test, it shows that the mini-

research has a significant effect on Integrated KPS and problem-solving abilities. The 

results of the Manova test showed that there were differences in KPS and problem-

solving abilities in terms of academic level, it was explained that students with the upper 

academic level (semester 6) mastered KPS and problem-solving abilities were higher 

than students at lower academic levels (semester 4). The average KPS level for students 

at the top academic level is 67.6 (High), and the level of problem-solving ability is 73.7 

(High), while the average KPS level for students at the lower academic level is 52 (Low) 

and the level of problem-solving ability is 61 (Moderate). These results indicate that 

research mini-research has an effect on Integrated KPS and student problem-solving 

abilities, as well as the KPS level and problem-solving abilities at the upper academic 

level higher than the lower academic level. Thus mini-research learning contributes to 

facilitating Integrated KPS and biological problem-solving skills. 
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1   Introduction 

Constructivism learning theory explains the philosophy of learning which emphasizes that 

learning is not just memorizing, but constructing or building new knowledge and skills, 

through the facts they experience in their lives [11]. One of the constructivism learning models 

is mini research learning, mini research learning is learning that uses problems as a first step in 

collecting information and processing information. Through this learning, students are 

facilitated to design their own projects to be carried out, so that students can carry out 

exploration, interpretation, analysis, synthesis and evaluation. The results of the analysis of 

problems identified in the learning process in the Biology Education study program in general 

are that biology courses has been equipped with experiments, but most of them are only 

verification, not yet facilitating students to solve problems using the principles of scientific 
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methods starting from formulating problems, compiling hypotheses, determining variables , 

designing and conducting experiments, processing data and presenting conclusions to answer 

problems. Students are not used to doing research to solve learning problems so this condition 

affects their problem solving skills and integrated science process skills. 

It is deemed necessary for students to have problem solving skills, because this ability can 

help students make decisions that are right, careful, systematic, logical and consider various 

points of view. On the other hand, this lack of ability causes students to carry out various 

activities without knowing the purpose and reasons for doing them [ 22]. Solving problems is 

also a form of thinking. The ability to solve problems is not only related to the accuracy of the 

solutions obtained, but the ability shown since recognizing problems, finding alternative 

solutions, choosing one alternative as a solution, and evaluating the answers that have been 

obtained. Problem solving ability is considered the most complex intellectual function [ 15]. 

Meanwhile, according to [1] problem solving skills include thinking and reasoning skills, 

which also include metacognitive abilities and critical thinking. There are many steps from a 

person's approach to solving problems, depending on the level of difficulty of the problem, but 

the sequence is the creative steps that are usually done in problem solving. 

Science process skills (KPS) are very important to use as a bridge in conveying knowledge 

/ information to students or developing knowledge or information that students already have, 

so as to improve student learning outcomes. KPS involves skills such as cognitive, manual, 

and social [20]. [13] in her publication in The National Association for Research in Science 

Teaching (NARST) argues that KPS consists of 2 types, namely basic and integrated science 

process skills. Basic KPS consists of several indicators, namely observing, inferring, 

measuring, communicating, classifying, and predicting. This study does not measure basic 

KPS, but integrated KPS with indicators of formulating problems, creating hypotheses, 

identifying and controlling variables, making operational definitions, conducting experiments, 

collecting data, interpreting data, and making models. 

The appropriate learning applied to teach the Phanerogamae Botany course in semester 4 

and Endocrinology in semester 6 is mini research learning. Mini research is identical to one 

type of inquiry, namely free inquiry. Free inquiry is one level in inquiry learning that 

encourages students to identify a problem, find a solution to the problem through an 

experiment [23]. The main target of inquiry is how the involvement and interaction of students 

in the process of learning activities, so that students can actively participate in finding or 

connecting the knowledge obtained. Mini research activities can raise and even improve 

various student competencies. These competencies are not only in the form of cognitive, even 

affective and skills. One of the skills is scientific process skill either basic or integrated one. 

Learn by getting students to solve problems where this type of learning can shape students 

to think scientifically and critically through problem solving activities. Students are required 

to be skilled in solving the problems given, with this problem it can increase the active role of 

students in finding their own answers to the problems given by optimizing their scientific 

process skills [14]. This is in accordance with mini research learning where students are faced 

with problems and must solve these problems scientifically so that in addition to being able to 

build understanding of the concept, students also train skills in problem solving and science 

process skills. The results of previous research show that mini research learning can facilitate 

and improve KPS where previously only basic KPS has increased to become integrated KPS 

[16]. This is in line with the results of research which show that the application of mini 

research learning can facilitate students to build their own concepts so that they can improve 

their mastery of the concept [ 9]. 



 

 

 

 

2   Method 

The method used in this study is a pre-experimental research method with a one-shot case 

study design, in this study, there was no control group [4]. The research subjects, namely 

students in level 2 and level 3 were given treatment, namely mini research learning. Then at 

the end of the program, students are given a test related to the treatment given. In this study, 

there were 3 research variables, namely mini research learning as independent or independent 

variables (X). problem solving skills (Y1), integrated KPS (Y2) as the dependent or dependent 

variable. The instruments used are; Observation sheet to see the implementation of mini 

research, the performance assessment sheet is equipped with an assessment rubric to measure 

students' integrated science process skills when they perform a mini-set performance, and test 

questions are used to measure problem-solving skills.  

Data analysis used prerequisite tests (normality and homogeneity) followed by hypothesis 

testing using one-way Manova (Multivariate Analysis of Variance) test with one independent 

variable and two dependent variables. In addition to Manova, a linear regression test was also 

carried out with the help of SPSS version 21 software at a significance level of α = 0.05 [2]. 

Data analysis used prerequisite tests (normality and homogeneity) followed by hypothesis 

testing using one-way Manova (Multivariate Analysis of Variance) test with one independent 

variable and two dependent variables. In addition to Manova, a linear regression test was also 

carried out with the help of SPSS version 21 software at a significance level of α = 0.05 [2]. 

Data analysis used prerequisite tests (normality and homogeneity) followed by hypothesis 

testing using one-way Manova (Multivariate Analysis of Variance) test with one independent 

variable and two dependent variables. In addition to Manova, a linear regression test was also 

carried out with the help of SPSS version 21 software at a significance level of α = 0.05 [2].  

3   Result and Discussion 

This study aims to analyze the effect of mini research learning on problem solving abilities 

(KPM) and Integrated KPS in Biology Education students represented by students at level 2 

(lower level) and level 3 (upper level)  as well as to analyze the differences between KPM and 

Integrated KPS at lower and higher level students on. 

 
Fig 1. Comparison of KPS and KPM values 
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Figure 1 explains that the average KPM value obtained by level 2 students (lower level) is 

61 (moderate level) and students level 3 (upper level) is 74 (high level). While the average 

KPS score obtained by students in level 2(lower level) is 52 (medium level) and students in 

level 3 (upper level) is 68 (high level). So it can be concluded that the average KPM and KPS 

scores for upper-level students are higher than those for lower-level students. This result is 

reinforced by the Manova test which shows that the academic level significantly affects the 

problem-solving ability and Integrated KPS through mini-research learning or there are 

differences in problem-solving abilities and Integrated KPS for lower-level students and 

upper-level students. 

Table 1. Manova test results 

Source 
Dependent 

Variable 

Type III 

Sum of 

Squares 

df 
Mean 

Square 
F Sig. 

Partial Eta 

Squared 

Corrected 
Model 

KPS 2217.330a 1 2217,330 13,124 .001 .262 

Problem solving 1507.385b 1 1507,385 8,535 .006 .187 

Intercept KPS 138566,560 1 138566,560 820,179 .000 .957 

 Problem solving 174 752,308 1 174 752,308 989,428 .000 .964 

academic_ 
level 

KPS 2217,330 1 2217,330 13,124 .001 .262 

Problem solving 1507,385 1 1507,385 8,535 .006 .187 

 

From the results of Table 1. Manova test results, the data is said to be significant if the Sig. 

<0.05. From the data table 2 shows the sig value <0.05, so that the conclusion and answer to 

the hypothesis is that the academic level significantly affects KPM and KPS, which means that 

H0 is rejected or H1 is accepted. After mini research learning, upper academic level students 

have higher problem-solving skills and KPS scores than lower academic level students. This is 

in line with the theory which explains that students who have different academic levels are 

then given the same learning, so the results of their learning will differ according to their level 

of academic ability [25].  

From these results, it is explained that upper level students have been trained to do 

practicum which is not only a verification of theory but practicum that is identical to inquiry 

where students formulate problems, design experiments to interpret data independently. 

Meanwhile, lower level students are used to doing verification practicum and are still 

practicing to do practicum independently. Learning using Inquiry combined with Vee 

Diagram can improve KPS especially upper academic level students whose result are higher 

than lower academic level students [6]. So that upper-level students are more focused and 

skilled in doing mini-research practicum, in terms of mini research-reports of upper-level 

students are also more systematic and focused on solving learning problems scientifically. It's 

different with the results of mini research- report of lower-level students that are still not 

focused when determining the problem formula as it effects on the stage and the next step. 

Table 2. Model Summary 

model R R Square 

Adjusted R 

Square 

Std. Error of the 

Estimate 

1 .786a .617 .607 9,133 

2 .698a .487 .473 10,833 

a. Predictors: (Constant), new mini research 

 

Based on Table 2, it is explained in model 1 that the value of the correlation / relationship 

(R) is 0.786 and the percentage of the influence of the independent variable (X) mini research 

on the dependent variable (Y1) The problem solving ability is called the coefficient of 

determination which is the result of squaring R From this output, the coefficient of 



 

 

 

 

determination (R2) is 0.617, which implies that the effect of the independent variable 

(miniriset) on the dependent variable (problem solving ability) is 61.7%. Whereas in model 2 

explains the value of the correlation / relationship (R) which is equal to 0.698 and explains the 

percentage of the influence of the independent variable (X) mini research on the dependent 

variable (Y2) KPS which is called the coefficient of determination which is the result of R 

squaring. From that output obtained coefficient of determination (R2) is 0,487, which implies 

that the effect of the independent variable (miniriset) on the dependent variable (problem 

solving ability) (KPS) is 48,7%. 

Table 3 ANOVAa 
Model Sum of Squares Df Mean Square F Sig. 

1 Regression 4962,666 1 4962,666 59,623 .000b 

Residual 3079,642 37 83,234   

Total 8042,308 38    

a. Dependent Variable: KPM 

b. Predictors: (Constant), new mini research 

In table 3 this anova is to explain whether there is a real (significant) effect of variable X 

(miniriset) on Variable Y (KPM). From this output, it can be seen that F count = 59.6 with a 

significance level of 0.000 <0.05, so there is a significant effect of the miniriset variable on 

problem solving ability. The results of the hypothesis test show that there is a significant effect 

of mini-research learning on the problem-solving ability of lower and upper-level biology 

education students who take the Botany Phanerogamae and Endocrinology courses. Mini 

research learning has an effect on the problem-solving abilities of students both lower and 

upper level students, where The category of problem solving ability of lower level students is 

medium and upper level students are high.  

These results indicate that mini-research learning through independent practicum carried 

out by students facilitates and improves students' problem solving abilities. The main focus in 

learning should be problem solving learning, because this is a very important skill for the next 

student life [7].  Thinking learning with everyday life will make it easier for students to 

understand concepts and be able to apply this learning in life so as to improve problem-solving 

abilities. Mini research learning that is identical to inquiry can bring up research context that is 

very supportive for the development of cognitive skills, because this learning puts forward 

learning problems [8]. 

During the process of mini research learning lecturers act as a facilitator and guide college 

student in planning and conducting mini research. College student independently design 

learning through a mini research project that will be implemented. The ability of college 

student to analyze comes up with train college student to research and solve problem that 

happened [10]. The process of mini learning research according to [5] is able to improve 

analysis skills as a basis for critical thinking skills. This is because in the mini-research 

learning process, students try on their own to solve a problem that occurs around them with 

real experiences. The strategy used by students to solve problems is IDEAL problem solving 

where the steps make it easier for students to solve learning problems. IDEAL is a problem-

solving strategy that can improve thinking skills and improve skills in the problem-solving 

process. IDEAL strategies are designed to help identify problems and understand problem-

solving steps [24]. 

 

 

 

 



 

 

 

 

Table 4. ANOVAa 

Model Sum of Squares Df Mean Square F Sig. 

1 Regression 4126,124 1 4126,124 35,159 .000b 

Residual 4342,235 37 117,358   

Total 8468,359 38    

a. Dependent Variable: KPS 

b. Predictors: (Constant),new mini research. 

In table 4. this anova is to explain whether there is a real (significant) effect of variable X 

(miniriset) on Variable Y (KPS). From this output, it can be seen that F count = 35.159 with a 

significance level of 0.000 <0.05, so there is a significant effect of the miniriset variable on 

KPS. The results of the hypothesis test show that there is a significant effect of mini-research 

learning on Integrated Science Process Skills (KPS) for lower and upper-level biology 

education students who take Phanerogamae Botany and Endocrinology courses. Integrated 

KPS is assessed using a performance assessment that contains the KPS indicators that have 

been determined in this study. The assessment is carried out during the mini-research-based 

practicum process and student lab reports. Through this mini research study allows students to 

explore their own interests. Mini learning effective research for students can focus on 

developing their experiments, practicing integrated KPS such as searching for literature and 

formulating hypotheses [19].  

Mini research learning is identical to one type of inquiry, namely free inquiry. Free inquiry 

is one level in inquiry learning that encourages students to identify a problem, find a solution 

to the problem through an experiment [23]. The main target of inquiry is how the students are 

involved and interacted in the learning process, so that students can actively participate in 

finding or connecting the knowledge obtained [2]. Mini learning research on practicum 

Endocrinology and Botany Phanerogamae identic with free inquiry where students 

independently determine the formulation of the problem, hypothesis, determine the variables 

to be studied, design experiments, analyze and interpret the experimental data. Students 

independently carry out investigations based on existing problems in accordance with 

predetermined themes, while the lecturer only accompanies and facilitates the inquiry-based 

practicum process. 

This mini research activity is an independent practicum activity that provides an 

opportunity for students to prove theories and discover theories. Many concepts and principles 

can be formed in the minds of students through a generalization process from observed facts 

(observations), making hypotheses to proving hypotheses which are KPS competencies [21]. 

Basically, KPS is very important to be trained in learning, because KPS is an ability that 

scientists use while working and also a competency needed when solving scientific problems 

[17]. Research skills help students to critically investigate problems, produce, and evaluate 

relevant data, test ideas, theories, and hypotheses, and successfully guide the way for them to 

navigate the sea of information that characterizes the era information [12]. 

4   Conclusion 

The conclusion of this research is that based on statistical tests there is an effect of mini 

research learning on the problem solving ability of biology education students, there is an 

effect of mini research learning on Integrated KPS biology education students. Where biology 

education students consist of lower and upper level students, and the results of statistical tests 

show that there is a significant difference between problem-solving abilities and Integrated 



 

 

 

 

KPS students at lower and upper levels. The results of the problem-solving ability and 

Integrated KPS for upper-level students were higher in terms of comprehension than lower-

level students.  
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