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Abstract: The disposition of critical thinking is one of the predictors 

of the success of prospective mathematics teachers in accustoming 

their students to critical thinking and mathematical literacy in 

responding to mathematical problems. Therefore, it is necessary to 

conduct research that focuses on the critical thinking disposition of 

prospective mathematics teachers in designing learning, including 

assessment instruments. The research aims to describe the critical 

thinking disposition of prospective mathematics teachers in designing 

cognitive and psychomotor assessment instruments to familiarize 

junior high school students with critical thinking and mathematical 

literacy. It was qualitative in nature, with an exploratory, descriptive 

methodology with 16 mathematics education students in the fifth 

semester of the Universitas Jember as research subjects. All research 

subjects attended three lectures on Evaluation of Mathematics 

Teaching and Learning Outcomes by applying a collaborative 

learning model based on team projects. The research findings have 

indicated that prospective mathematics teachers have a critical 

thinking disposition in compiling a project on cognitive and 

psychomotor assessment instruments based on the junior high school 

students critical thinking and mathematical literacy. The components 

of the critical thinking disposition of prospective mathematics 

teachers that emerged during three times lectures were truth-seeking, 

open-mindedness, maturity, and curiosity. Prospective mathematics 

teachers collaborated and cared about each other with friends in 

completing projects. 
 

 

INTRODUCTION  

There are two minimum 

competencies that high school students 

must possess during mathematics learning 

to face the industrial revolution 4.0 and 

the era of society 5.0, namely critical 

thinking and mathematical literacy skills  

(Kurniati et al., 2020; Nurani, 2021). 

Critical thinking is reflective and rational 

thinking about what to believe or do 

(As’ari et al., 2017; Ennis, 1985; Kurniati 

& As’ari, 2018; Rahmawati et al., 2021). 

Mathematical literacy ability is students' 

mathematical reasoning ability in 

formulating, using, and interpreting 

mathematics in various contexts (Lestari 

et al., 2019). However, during 

mathematics learning, students do not yet 

have critical thinking skills (Kurniati et 

al., 2020; Saepuloh et al., 2021; Selman, 



Prospective Mathematics Teachers’ Critical … | D. Kurniati, D. Trapsilasiwi, A. R. As'ari, H. Basri, S. Osman 

 

2 | Tadris: Jurnal Keguruan dan Ilmu Tarbiyah 7 (1) : 1-14 (2022) 

 

2020), and their mathematical literacy 

skills are low (Sari & Wijaya, 2017; 

Wijaya, 2016). Based on this, it is 

necessary to design an activity to provoke 

students to get used to critical thinking 

and mathematical literacy in solving 

mathematical problems. 

One of the efforts to familiarize 

students with critical thinking and 

mathematical literacy is the provision of 

mathematical assignments that involve 

students' cognitive and psychomotor 

abilities in the process of completing their 

tasks (Kurniati & As’ari, 2019; Moyer & 

Milewicz, 2002). The tasks given must 

adapt to a person's critical thinking and 

mathematical literacy characteristics. 

However, teachers have not carried out 

this type of task during the Covid-19 

pandemic. Teachers often use questions or 

assignments that are factual rather than 

critical questions, and teachers have 

difficulty asking productive questions that 

focus on concept construction (Sahin & 

Kulm, 2008). Teachers often ask 

questions with yes or no answers rather 

than questions that require higher-order 

thinking, especially critical thinking 

(Weiland et al., 2014). Based on these 

findings, it is necessary to make 

habituation for prospective mathematics 

teachers to arrange math assignments or 

questions that can familiarize students to 

think critically and be mathematically 

literate. The task or question in question 

can be categorized as a cognitive and 

psychomotor assessment instrument. 

Instruments made by prospective teachers 

must be equipped with scoring guidelines 

to measure students' critical thinking 

skills and mathematical literacy. 

Prospective mathematics teachers 

need to be directly involved in observing 

open-class mathematics in schools so that 

prospective teachers can know students' 

critical thinking skills and mathematical 

literacy during mathematics learning 

(Noer et al., 2019; Rohman et al., 2019). 

Initial data obtained by prospective 

mathematics teachers while being 

observers of mathematics learning in the 

classroom can be used to develop 

cognitive and psychomotor assessment 

instruments that can familiarize students 

with critical thinking and mathematical 

literacy. Based on this, it is necessary to 

have a partnership between the 

Educational Personnel Education 

Institution and schools so that the two 

agencies can commit together to 

improving and familiarizing students with 

critical thinking and mathematical literacy 

during classroom learning. One of the 

activities of the partnership program that 

can be carried out so that lecturers, 

students, teachers, and principals together 

compose and design learning to improve 

learning that has been carried out is 

Lesson Study for Learning Community 

(LSLC) (Hobri et al., 2020; Kusumawati 

et al., 2019; Saito et al., 2014). The 

orientation of the LSLC is to focus the 

study on how students learn and 

collaborate rather than the study on how 

teachers teach and master the material. So 

it can be said that through LSLC, teachers 

can improve students' understanding of 

the state of learning and student welfare 

through a collaborative approach (Saito & 

Atencio, 2014). In the implementation of 

LSLC, learning activities are carried out 

in the classroom, which involves other 

teachers, lecturers, prospective student 

teachers, and principals to be involved in 

the learning process (Hobri, 2020). 

Prospective students of mathematics 

teachers are also required to think 

critically in designing cognitive and 

psychomotor assessment instruments. 

This is because the data obtained when 

being an observer in an open class at 

school must be processed so that it can be 

used as a basis for compiling the 

assessment instrument and its scoring 

guidelines. Through collaborative 

learning, one can develop critical thinking 

by discussing, clarifying ideas, and 

evaluating other people's ideas (Gokhale, 

1995; Loes & Pascarella, 2017). 

Therefore, collaborative learning based on 
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projects in groups can help prospective 

mathematics teachers think critically in 

designing assessment instruments (Styron, 

2014). Collaborative learning is 

associated primarily with constructivism, 

in which students create their knowledge. 

It is related to social learning theory when 

considering interactions between teams 

and is more age-appropriate for students 

(Piaget, 1926; Styron, 2014). 

Collaborative learning techniques can be 

categorized freely but adapted to students' 

abilities, so, in this study, the technique 

used is based on group projects. The 

choice of this technique is because the 

output of the designed lecture is a 

package of cognitive and psychomotor 

assessment instruments and their scoring 

guidelines that can help students at school 

to think critically and be mathematically 

literate. 

There are several previous studies 

that both examined the critical thinking 

disposition of prospective mathematics 

teachers. Research by Kurniati et al., 

(2019) produces data that prospective 

mathematics teachers who respond to 

math problems are accustomed to open-

minded behavior. Still, these prospective 

teachers are not accustomed to truth-

seeking behavior. The results of this study 

are in line with the results of research 

conducted by As’ari et al., (2017), which 

states that prospective mathematics 

teachers have not behaved critically in 

responding to mathematical problems. In 

addition, Rahmawati et al., (2021) stated 

that mathematics education students were 

not accustomed to checking the truth of 

all available information when solving 

math problems. Based on the results of 

these three studies, it can be concluded 

that so far, research related to the critical 

thinking disposition of prospective 

mathematics teachers is still associated 

with problem-solving processes that 

measure cognition. Furthermore, the 

search for critical thinking dispositions 

related to psychomotor measurements or 

the performance of prospective 

mathematics teachers has not been 

studied. 

Based on the explanation above, it 

is necessary to research the application of 

collaborative learning based on group 

projects to familiarize prospective 

mathematics teachers with designing 

cognitive and psychomotor assessment 

instruments. The purpose of this study is 

to describe qualitatively the critical 

thinking disposition of prospective 

mathematics teachers in designing 

cognitive and psychomotor assessment 

instruments during project-based 

collaborative learning in groups so that it 

can be seen the tendency of critical 

thinking dispositions of prospective 

mathematics teachers during collaborative 

learning based on group projects, 

producing cognitive and psychomotor 

assessment instruments along with 

assessment guidelines based on critical 

thinking and mathematical literacy for 

junior high school students, and finding 

the stages of collaborative learning based 

on group projects in mathematics lectures. 

 

LITERATURE REVIEW 

Critical thinking is reflective and 

logical thinking that focuses on deciding 

what to believe or do (Ennis, 1985). 

According to Facione (2000), a critical 

thinker always makes decisions 

reflectively on what to do or believe. One 

component of critical thinking that is very 

important to be developed in students is 

the disposition of critical thinking 

(Bassham et al., 2011; Chukwuyenum, 

2013; Lai, 2011; Turabik & Gün, 2016). 

Critical thinking disposition is a person's 

behavioral tendencies based on critical 

thinking. In this study, students' critical 

thinking dispositions were associated with 

the ability to design cognitive and 

psychomotor assessment instruments 

during project-based collaborative 

learning in groups. The critical thinking 

disposition component used in this study 

refers to the components proposed by 

Facione (2000), namely truth-seeking, 
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open-mindedness, analyticity, 

systematicity, self-confidence, curiosity, 

and maturity. 

Collaborative learning provides 

students with diverse abilities to work 

together in solving tasks/problems given 

by lecturers (Laal & Ghodsi, 2012). 

Students have the desire to want to learn 

with other friends and, at the same time, 

have a caring nature toward friends who 

have learning difficulties. This indicates 

that student success depends on the 

cooperation and collaboration of all 

students in a team. Collaborative learning 

is a learning model that focuses on joint 

involvement between study group teams 

in achieving targets or solving problems 

at hand. The five basic concepts in 

collaborative learning are (1) mutual care, 

(2) ownership of the responsibility of 

participants with the team, (3) division of 

small-scale groups and heterogeneous 

abilities (2-4 people), (4) communication 

and interaction between participants, and 

(5) group problem solving (Laal, 2012; Le 

et al., 2018). The project-based learning 

model (PjBL) is a learning model that 

requires students to work together in 

teams or groups to complete projects 

given by the teacher (Serin, 2019). The 

design of the PjBL learning model is 

focused on the active involvement of 

students in involving higher-order 

thinking skills, including critical thinking 

in completing the given project (Bell, 

2010). Students can benefit greatly from 

PjBL strategies in influencing goal 

orientation, increasing curiosity to seek, 

increasing engagement, promoting 

mastery of new knowledge, encouraging 

problem-solving skills, developing critical 

thinking, enhancing peer learning, and 

improving communication skills (Bell, 

2010). Therefore, in this study, the PjBL 

strategy combined with the collaborative 

learning model can familiarize 

prospective mathematics teachers with 

critical thinking dispositions in designing 

cognitive and psychomotor assessment 

instruments. In general, the framework of 

thinking for this research activity is 

shown in Figure 1. 

 

 
 

Figure 1. Research Framework 
 

METHOD 

This research was a qualitative 

descriptive study because it describes 

qualitatively the ability of prospective 

mathematics teachers to design cognitive 

and psychomotor assessment instruments 

that can familiarize junior high school 

students to think critically and be 

mathematically literate. In addition, this 

study will also describe the process of 

implementing project-based collaborative 

learning in groups in the Evaluation of 

Mathematics Teaching and Learning 

Outcomes (EHBM) lectures for 3 

meetings qualitatively. The place of 

research is the Mathematics Education 

Study Program, FKIP University of 

Jember. The subjects in this study were 16 

class B students in semester 5 who took 

EHBM courses in the odd semester 

2021/2022, divided into 8 groups with 2 

students each. Determination of group 
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members is done randomly, either from 

gender or mathematical ability. 

The main instrument in this study 

was the researcher himself. In contrast, 

the supporting instruments used in this 

study were (1) learning design for 3 

meetings with a group project-based 

collaborative learning model, (2) critical 

thinking disposition observation sheet, (3) 

project assignment sheet which students 

must complete, and (4) interview sheets. 

Research instruments have been validated 

by three lecturers from the EHBM course 

team. The validation results state that the 

four instruments used in the study have 

met the validity criteria (high category 

validity score) because they follow the 

stages of collaborative learning based on 

group projects and critical thinking 

disposition components. 

The data needed to answer this 

research question are (1) observational 

data on students' critical thinking 

disposition tendencies for 3 lectures, (2) 

data on group project assignments and 

project completion reports, and (3) 

interview data on critical thinking 

dispositions. Students in designing 

cognitive and psychomotor assessment 

instruments. Based on the required data, 

the data collection methods are the 

observation method, the test method, and 

the interview method. The observation 

method was used to determine the 

students' critical thinking disposition 

during 3 lessons and the process of 

completing projects in groups. The focus 

of observing the project completion 

process is based on written reports and 

activities while being an observer in 4 

open-class classes at school. The test is 

used to determine the ability of 

prospective mathematics teachers to 

design cognitive and psychomotor 

assessment instruments based on critical 

thinking and mathematical literacy. 

Furthermore, interviews were conducted 

to confirm the results of data analysis 

about the tendency of students' critical 

thinking dispositions during lectures in 

completing projects obtained from the test 

and the observation method. 

The stages of this research are (1) 

preparation and validation of research 

instruments, (2) determination of research 

subjects, (3) all research subjects attend 

EHBM lectures for 3 meetings applying a 

group project-based collaborative learning 

model, (4) at the first meeting of lectures, 

research subjects received a project 

assignment to develop cognitive and 

psychomotor assessment instruments that 

could familiarize junior high school 

students with critical thinking and 

mathematical literacy, (5) after the first 

meeting, all subjects took turns making 

direct observations of critical activities 

and mathematical literacy of students at 

SMP Negeri 7 Jember during the first 

meeting. 4 times open-class mathematics, 

(6) the results of observations at school 

are used as the basis for developing 

cognitive and psychomotor assessment 

instruments, (7) the second lecture, the 

research subject presents the results of 

observations and the stages of completing 

the given project, (8) the third lecture, all 

groups of students submit p the project 

generated and collects activity reports, (9) 

analyzes test and observation data for 3 

meetings, (10) performs the data 

triangulation stage, namely confirming 

the main data, namely test and 

observation data with interview data, (11) 

determining conclusions or research 

findings. The data is analyzed by applying 

data reduction and data presentation, 

which leads to research findings and 

conclusions. In the first stage, data 

reduction was carried out by entering 

related variables according to the research 

objectives and removing unnecessary 

variables. The second stage, data 

presentation, is related to the grouping of 

data that has been reduced to two groups, 

namely (1) the tendency of critical 

thinking dispositions of prospective 

mathematics teachers in compiling 

cognitive and psychomotor assessment 

instruments and (2) project results, 
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namely activity reports and projects 

produced, namely instruments cognitive 

and psychomotor assessment based on 

critical thinking and mathematical literacy 

of junior high school students. The last 

stage is drawing conclusions based on the 

findings and presenting the data. 

 

RESULT AND DISCUSSION 

All research subjects, namely 16 

prospective mathematics teachers, 

collaborated well in completing the given 

project tasks, namely compiling 

assessment instruments and cognitive and 

psychomotor scoring guidelines based on 

critical thinking and mathematical literacy 

for junior high school students. Each 

student in the group plays an active role in 

completing project assignments and 

holding discussions together for three 

EHBM lectures. It is shown in Figure 2, 

where each student learns from the other 

in a group. Each student expresses their 

opinion when compiling cognitive and 

psychomotor assessment instruments. The 

opinions expressed by students were 

based on data obtained when they were 

observers in 4 open-class mathematics 

activities at SMP Negeri 7 Jember. In 

addition, the data used by students in 

completing projects is based on the results 

of reflections carried out after the open 

class. 
 

 
 

Figure 2. Research Subject Collaboration in 

Completing a given Project 

 

The course supervisors facilitate the 

research subjects in designing and 

completing assigned project assignments. 

The course supervisors delivered several 

kinds of mathematical assessment 

instruments used in schools. In general, 

the assessment instruments, either in the 

form of tests or non-tests, had not 

familiarized the students of SMP Negeri 7 

Jember to think critically and be 

mathematically literate. The reason 

obtained from the teacher who will do the 

open class is because the condition of the 

ability and enthusiasm for learning at 

SMP Negeri 7 Jember in mathematics is 

still low. So that teachers still focus on 

routine practice questions and do not 

require students to think critically, 

especially during the COVID-19 

pandemic. Based on these problems, the 

lecturers and prospective teachers are 

committed to collaborating with 

mathematics teachers at SMP Negeri 7 

Jember to compile cognitive and 

psychomotor assessment instruments that 

can familiarize students with critical 

thinking and mathematical literacy during 

mathematics learning. This collaboration 

is manifested in a partnership activity 

with the Lesson Study for Learning 

Community (LSLC) program, which 

involves students as observers and course 

supervisors as a partnership team who, 

together with partner teachers, design 

lessons and conduct redesigns based on 

the results of learning reflections. The 

results of the partnership activities are 

used as the basis for designing lectures on 

campuses specifically for EHBM courses. 

In the first meeting lecture, the 

lecturer asked the research subject to sit 

with a group of friends and conduct 

collaborative discussions on the problems 

given by the lecturer. The problem in 

question is an example of cognitive and 

psychomotor assessment instruments 

often used by mathematics teachers in 

schools. Examples of cognitive and 

psychomotor assessment instruments in 

junior high school mathematics subjects, 

respectively, are shown in Figure 3 and 

Figure 4. 
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Figure 3. Examples of Cognitive Assessment 

Instruments 
 

 
 

Figure 4. Examples of Psychomotor Assessment 

Instruments 
 

All research subjects were asked to 

analyze the two samples of the instrument 

given. The research subjects themselves 

determine the things to be analyzed. 

Students collaborate with friends in a 

group to analyze examples of existing 

instruments. 4 other students have not had 

the disposition to think critically in 

responding to examples of existing 

instruments. The four students thought 

that the cognitive and psychomotor 

indicators presented were correct, and the 

questions/problems that were prepared 

followed the indicators of learning 

outcomes. The four students did not check 

the truth of the answers to the cognitive 

questions, even though their group mates 

believed there were 3 correct answers to 

the cognitive questions. The questions 

given were not following the indicators of 

learning outcomes. 

Furthermore, the four students could 

not think openly to try to understand and 

analyze their friends' answers, who stated 

that the condition for the preparation of 

indicators was to only measure one ability 

(no more than one ability). However, 

there has been a collaboration between the 

4 students in deciding the answers to the 

problems given in analyzing cognitive 

and psychomotor assessment instruments. 

Four students discussed together to solve 

the problems given, but their 

understanding of the preparation of 

indicators and cognitive or psychomotor 

problems/problems was still not optimal. 

So the decisions taken by the four 

students were wrong. 

Furthermore, the other 12 students 

tended to think critically in responding to 

the examples of instruments given by the 

lecturer. The components of critical 

thinking disposition that emerged in 12 

students were truth-seeking, open-

mindedness, maturity, and curiosity. 

Truth-seeking that appears in students 

when they are asked to analyze cognitive 

and psychomotor assessment instruments 

is (1) checking the correctness of the 

indicators that are prepared and adjusted 

to the requirements for the preparation of 

learning outcomes indicators, (2) 

checking the truth of the cognitive 

questions given and at the same time 

checking whether there is a correct 

answer, and (3) checking the suitability of 

the indicators with cognitive or 

psychomotor questions. Meanwhile, the 

students' open-mindedness behavior 

emerged during collaborative discussions. 

The twelve students shared their various 

opinions in analyzing the given 

instruments. Logical explanations of 

reasons accompany differences of 

opinion. Friends in one group can accept 
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differences of opinion even though they 

ultimately decide on the same answer in 

response to the existing instrument 

examples. Decisions taken by students 

based on agreement from differences of 

opinion are characteristic of behavior 

maturity of judgment. Furthermore, 

students' curiosity when conducting 

analysis was shown when students tried to 

find the required information on google 

using either a cellphone or laptop. Student 

curiosity resulted in giving logical and 

rational reasons for conducting the 

analysis. 

In the second lecture, which was 

conducted after all students took turns 

being observers at 4 open classes held by 

SMP Negeri 7 Jember, all research 

subjects presented their findings regarding 

the assessment instruments used in 

schools and data on students' critical 

thinking and mathematical literacy during 

mathematics learning. All research 

subjects had different opinions regarding 

the data obtained when they were 

observers at school, as shown in Figure 5. 

 

 
 

Figure 5. Examples of Observation Results of Prospective Mathematics Teachers when Participating in 

Open-Class at School 

 

Based on Figure 5, student teacher 

candidates stated that students at school 

had collaborated well in solving the 

problems given by the teacher. Although 

2 groups have not been able to solve the 

questions given because they have 

difficulty interpreting the questions that 

exist in the use of the provided teaching 

aids media. The model teacher has tried to 

assist groups of students who have 

difficulty. Still, students continue to 

experience difficulties, and other groups 

do not try to help groups with difficulties 

because students focus on solving 

problems given by the teacher. In 

addition, prospective mathematics 

teachers also said that some students had 

critical thinking and were mathematically 

literate when solving problems given by 

the teacher. Still, some had not thought 

critically and were mathematically 

literate. Therefore, based on the 

observations of prospective mathematics 

teachers, one type of question or 

instrument, either cognitive or 

psychomotor, can familiarize students 

with critical thinking, and mathematical 

literacy is a non-routine problem and a 

problem that requires students to practice 

mathematics media in the problem-

solving process. Critical thinking is very 

important for students because critical 

thinking is one of five thinking skills that 

can affect individual success in the future 

(Akinoğlu & Karsantik, 2016; Loes & 

Pascarella, 2017). 

In the third meeting lecture, the 

research subjects presented the results of 

their collaboration with their group mates 

in doing a project to prepare cognitive and 

psychomotor assessment instruments that 

can familiarize junior high school 
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students to think critically and be 

mathematically literate. When presenting, 

students are allowed to reflect if there are 

errors in the preparation of the assessment 

instrument. All students come forward to 

present the group results, and each student 

in the group is allowed to express their 

opinion when compiling the project (see 

Figure 6).  

 
 

Figure 6. Presentation of Prospective 

Mathematics Teachers 

 

Examples of cognitive assessment 

instruments that can familiarize junior 

high school students with critical thinking 

and mathematical literacy that research 

subjects in group 5 have developed are 

shown in Figure 7. from observations at 

school, students are interested in themes 

related to their world (e.g., sports because 

at SMP Negeri 7 Jember, most students 

excel in sports and enter the school 

through sports), (2) the indicators that 

have been compiled have met the high-

level thinking criteria because it is 

classified as C4 (analysis), (3) the 

cognitive criteria of the designed 

questions have met the critical thinking 

requirements, namely the analysis and 

interpretation components of the 

information on the questions, and (4) the 

problems presented in the questions are 

mathematical literacy questions because 

requires high school students to engage 

analytical skills is an evaluation under 

various conditions. The reasons presented 

by the research subjects in group 5 

indicate that they tend to have a critical 

thinking disposition in designing 

cognitive assessment instruments. The 

research subjects can think logically and 

reflectively to decide the right type of 

problem to familiarize students with 

critical thinking and mathematical 

literacy. The components of prospective 

teachers' truth-seeking, open-mindedness, 

maturity, and curiosity appear in students 

when compiling these cognitive 

instruments. Through observation 

activities during the open class, 

prospective mathematics teachers get 

positive lessons about critical thinking 

and mathematical literacy. So it can be 

said that through active involvement in 

LSLC activities, one will gain valuable 

experience. In addition, through lesson 

study activities, they can improve 21st-

century life skills, including the 

disposition to think critically, so that 

prospective mathematics teachers can 

directly develop critical behavior if they 

are often actively involved in LSLC 

activities. 
 

 

 
 

Figure 7. Examples of Cognitive Assessment 

Instruments 
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Furthermore, the psychomotor 

assessment instrument produced by 

research subjects in group 2 focused on 

asking students to rediscover the "pi" 

formula by comparing the circumference 

and the diameter of a circle. The 

psychomotor assessment instruments 

produced by group 2 are presented in 

Figure 8. 
 

 
 

Figure 8. Examples of Psychomotor Assessment 

Instruments 
 

Based on the results of the 

preparation of the psychomotor 

assessment instruments and interviews 

with the research subjects, data were 

obtained that the reason for the 

preparation of the psychomotor 

assessment instrument was also based on 

the results of observations when 

participating in an open class. The reason 

is that psychomotor assessment 

instruments must (1) involve the physical 

activity of junior high school students 

when solving the given problems, (2) 

require students to check the truth of the 

stages of problem-solving, and (3) 

integrate with previous experience, 

especially for previously studied material 

so that students can relate ideas between 

information in psychomotor assignments. 

The research subjects conveyed the things 

when compiling the psychomotor 

assessment instrument also involved the 

disposition of critical thinking in deciding 

what types of problems were appropriate 

to familiarize junior high school students 

with critical thinking and mathematical 

literacy. This statement follows the results 

of previous studies, which stated that 

controlling impulsivity in making 

decisions is the main characteristic of 

people with a critical thinking disposition 

(Marzano et al., 2011). Conclusion: A 

critical thinker is always used to making 

decisions to do truth-seeking, open-

mindedness, maturity, and curiosity in 

completing tasks or projects. This is in 

line with the results of other studies, 

which state that the actions of people with 

a critical disposition in responding to 

problems should be based at a minimum 

on truth-seeking behavior (As’ari et al., 

2019; Cheng & Wan, 2017; Peter A 

Facione, 1990; Kurniati & As’ari, 2019). 

Based on the results of the study, 

the findings of this study are (1) 

mathematics teacher candidates have the 

disposition to think critically in compiling 

cognitive and psychomotor assessment 

instruments based on critical thinking and 

mathematical literacy for junior high 

school students, and (2) components of 

the disposition of critical thinking 

students for mathematics teacher 

candidates which emerged during the 3 

EHBM lectures were truth-seeking, open-

mindedness, maturity, and curiosity, and 

(3) prospective mathematics teachers 

were able to collaborate with friends in 

groups in completing projects. Teacher 

candidate students can easily and 

critically think in preparing assessment 

instruments if they have direct experience 

to observe the tendency of students' 

ability conditions at school. This follows 

the behavioral desire theory, which states 

that a person's critical thinking disposition 

is influenced by individual attitudes 

towards behavior influenced by past 

experiences and beliefs (Ajzen, 1991; 

Fischbein, 2012; Kurniati et al., 2020). In 

addition, the decision of prospective 

mathematics teachers in compiling 

cognitive and psychomotor assessment 

instruments is the output of critical 

behavior possessed by prospective 

teachers, especially truth-seeking, open-

mindedness, maturity, and inquisitiveness 

(Moore, 2010). Furthermore, 
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collaborative behavior among prospective 

mathematics teachers can affect student 

success in designing assessment 

instruments. Through collaborative 

activities, difficult tasks or projects will 

be easy to do because each group member 

commits to caring for and helping each 

other (Jauhariyyah et al., 2017). 

Collaborative activities are mutually 

caring activities, namely smart students 

who care to help friends who have 

difficulties in learning, while students 

who have learning difficulties dare to ask 

smart friends. The success of prospective 

mathematics teachers in critical behavior 

in designing cognitive and psychomotor 

assessment instruments is influenced by 

academic ability (Bakir, 2015; Karagöl & 

Bekmezci, 2015). Prospective 

mathematics teachers who are the study 

subjects have a Grade Point Average 

(GPA) of more than 3.2 or are classified 

in the high ability category. 

 

CONCLUSION 

This research activity concludes that 

prospective mathematics teachers tend to 

think critically in designing cognitive and 

psychomotor assessment instruments 

based on the habit of critical thinking and 

mathematical literacy of junior high 

school students. The components of 

critical thinking disposition that appear in 

prospective mathematics teachers during 

the application of 3 project-based 

collaborative learning in groups are truth-

seeking, open-mindedness, maturity, and 

curiosity. Cognitive and psychomotor 

assessment instruments compiled by 

prospective mathematics teachers have 

fulfilled the critical thinking and 

mathematical literacy components of 

junior high school students. The limitation 

of this study is that the cognitive and 

psychomotor assessment instruments 

designed by prospective mathematics 

teachers have not been tested for junior 

high school students. So the 

recommendation proposed is to test the 

instrument produced by prospective 

mathematics teachers in learning 

mathematics in junior high school. The 

next recommendation is that LSLC-based 

partnership activities with schools can be 

used as an alternative model of 

partnership between LPTKs and schools 

so that students and lecturers can learn 

directly from the real conditions of 

students at school. 
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