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Looking to the Future: The Case for Intentional Succession Planning 

Dr. Clive Hickson 

Professor, Faculty of Education, University of Alberta, Edmonton, Canada 

Abstract 

Succession planning is normally categorized by the identification and nurturing of internal 

personnel to fill leadership roles in an organization (Witt/Kieffer, 2008). This is most often achieved 

through training programs or career ladders (Hanover Research Council, 2010). Although seen by 

the corporate business world as a critical element in sustainability and efficiency, higher education 

environments have been slow to embrace formal succession planning and it has only recently become 

a topic of consideration (American Council on Education, 2018). Few institutions have a formalized 

process (Hanover Research Council, 2010). When institutions do have a system, such planning tends 

to be conducted at only the highest levels of leadership such as at the board or president levels 

(Witt/Kieffer, 2008). However, it is somewhat uncommon at other levels of leadership in colleges and 

universities, and especially at the academic officer, dean and chair levels. Succession plans need to 

have a degree of flexibility and, most importantly, be linked to strategic plans. Higher education 

institutions are faced with needing to successfully navigate a fast-paced and wide-ranging 

educational world that requires continuous change, in order to address the ever-increasing demand 

of managing large scale environments, being efficient and financially creative, and ensuring high 

quality educational experiences (Hickson, 2015). Therefore, the need for the development of effective 

leadership models has likely never been greater.  

 

Introduction 

Succession planning is normally categorized by the identification and nurturing of internal 

personnel to fill leadership roles in an organization (Witt/Kieffer, 2008). This is most often achieved 

through training programs or career ladders that assist in leading personnel through positions that 

incorporate increasingly higher levels of responsibility in anticipation of advancement to the upper 

levels of leadership (Hanover Research Council, 2014).  

Although seen by the corporate business world as a critical element in sustainability and 

efficiency, higher education environments have been slow to embrace formal succession planning and 

it has only recently become a topic of consideration at colleges and universities (American Council on 

Education, 2018). 

 

The Issue 

Some educational institutions have an informal system to replace leaders; however, few have a 

formalized process (Hanover Research Council, 2010). Also, when institutions do have a system, such 

planning tends to be conducted at only the highest levels of leadership such as at the board, president 

or chancellor levels (Witt/Kieffer, 2008). However, it is somewhat uncommon, and may even be 

suggested to be unheard of, at other levels of leadership in colleges and universities, and especially at 

the mid-level positions of academic officer, dean and chair. Interestingly, especially from a student 

and public perspective, the prestige and quality of an educational institution is often derived from its 

mid-level leadership personnel rather than its pinnacle leaders. This is due to overwhelming amount 

of planning, direction, and decision-making processes that occur at this level. This potential oversight 

creates a distinct problem that educational institutions must address. 

Conversely, in the corporate world, effective succession plans are based upon well-developed 

competencies and objective assessment of candidates (Clunies, 2004). Similarly, Hartle (2004) stated 

that, unlike educational organizations, public and private sector organizations have adopted a 
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systematic approach and long-term view toward succession planning. By undertaking such an 

approach, organizations have created a systematic process for not only tracking people but also 

preparing them for leadership roles. Hartle refers to this effective process as the leadership pipeline. 

Today, higher education institutions are faced with needing to successfully navigate a fast-paced 

and wide-ranging educational world. Mid-level leadership personnel are required to understand the 

impacts of continuous change, address the ever-increasing demand of managing large scale work 

environments, be efficient and financially creative, and ensure high quality educational experiences 

and programming (Hickson, 2015).  

Unfortunately, hesitant decision-making or a revolving door of ideas, plans, and implementation 

strategies from unsuited mid-level leadership personnel is likely not the most conducive way for 

educational institutions to ensure that educational excellence is maintained and expanded upon. 

Therefore, the need for the development of effective leadership models has likely never been greater. 

Institutions and institutional leaders can benefit when intentional succession planning experiences are 

created.  The necessity to consider future pathways and who is at the helm is an important issue that 

should not be left to chance.  

 

Effective Succession Planning 

Much of what is known about effective succession planning has come from research conducted on 

the practices that take place in the corporate world. Such researchers critically identify that the focus 

of succession planning should not only address competencies for the current situation and 

environment but must also consider the types of competencies that might be required to meet any 

potential future change or challenges. Therefore, succession plans need to have a degree of flexibility 

and, most importantly, be linked to strategic plans.  

Mihm (2003) identified six common practices in succession planning. These are: 

 Active support of top leadership where succession planning is anticipated, and potential 

individuals identified 

 Linking succession planning to strategic planning.  

 The identification of potential individuals early in their careers 

 Emphasizing job assignments that provide developmental experiences in addition to formal 

training.  

 Addressing diversity, leadership capacity, and retention  

 Selecting leaders to facilitate transformation efforts to foster change 

By adopting such practices, Mihm (2003) suggested that organizations can identify a pool of 

candidates from which succession plans can occur for key leadership positions. Such a systematic 

process enables potential candidates to be compared against organizational needs and leadership 

requirements rather than purely a supervisory report recommending advancement. Thereby, creating a 

body of next generation leaders before the present leadership personnel group leaves the work 

environment.  

With regard to the world of education, the nature of the promotion and tenure work environment 

found at many institutions can result in a somewhat rapid turnover of leadership personnel. Although, 

this can allow for institutional transformation and an opportunity to implement organizational change, 

it can only be realized if the turnover of leadership is managed in a systematic manner. Therefore, 

succession planning initiatives need to be carefully considered and, when established, should address 

and be aligned to institutional vision planning. 

Although a substantial amount of what is understood about effective succession planning has come 

from areas outside of education, Hartle (2004) considered the educational workplace environment and 

contended that there are five characteristics of an effective educational succession plan. These are: 
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 Integration…succession and leadership development need to be an integrated part of 

recruitment, retention, performance management, and organizational strategies  

 Definition…the identification of long-term leadership needs 

 Flexibility…plans need to be revisited and changes made where necessary 

 Fluidity…candidate pools need to be fluid and not restrictive 

 Personal Development…professional development is sought after in individuals through the 

recruitment process and encouraged for retention  

Hartle further contended that the education sector needs to learn from the corporate sector and 

adopt a combination of succession planning and leadership development approaches at various levels.  

In a similar vein, when considering the issues of educational leadership, Hargreaves, et al. (2003) 

concluded that successful planning included intentional and systematic identification of leadership 

requirements, the identification of a pool of potential candidates, and the development of leadership 

competencies in candidates. Thereby, making succession planning is thoughtful and ensuring that 

potential leaders are ready for takeover. 

Although somewhat late in understanding the need for and establishing intentional, effective 

succession planning, educational institutions can learn from the vast amount of knowledge gained 

from the practices of others. In many ways, educational institutions need to fully adopt the notion of 

learning themselves! 

 

Ideas for Implementing Effective Succession Planning 

The following series of ideas are put forward for consideration to create intentional and systematic 

succession plans that support effective leadership transition and create the best opportunities for 

success. 

Time, Effort, and Transparency: 

 It must be clearly understood that succession planning requires time and effort. The identification 

of potential mid-level leadership personnel requires thoughtful practice and a systematic approach. 

This process must also be viewed as fair and trustworthy by the academe. Therefore, transparency is 

of critical importance. 

Timeliness: 

 Research has clearly shown that the identification of leadership potential occurs early in careers. 

This allows for development and carefully selected exposure to leadership experiences to occur. For 

example, Leadership Shadowing can help potential leaders develop awareness and understanding 

through observation alongside a colleague both within department/faculty and across 

departments/faculties.  

Gaining Authentic Experience: 

 The use of floating responsibilities can assist in the gaining of leadership experience. For 

example, Project Leadership can provide authentic leadership responsibility and authority experience 

for a specific project that has a limited time frame with a specific outcome.  

Creating a Systematic Approach: 

 Leadership potential needs to be developed through annual performance processes. Discussion of 

leadership needs to take place alongside consideration of publishing records, teaching performance 

and grant acquisition. Further, the offering of or establishing a mentorship experience to provide 

informal advice and consultation between an experience leader and a potential leader has much merit. 

Similarly, the opportunity of working alongside a coach who can support identified areas of focus. 

This can specifically ensure that potential leadership personnel work in areas of possible weakness 

and develop a wide range of experiential leadership readiness. 
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Research, Teaching…Administrative Streams: 

 It has started to be accepted in some institutions that personnel can present different but equally 

valuable qualities. This has resulted in the recognition of particular staff member strengths through 

Research or Teaching Stream positions. Therefore, perhaps the consideration of an Administrative 

Stream is timely. 

 

Concluding Thoughts 

The literature on succession planning is most clear in stating that one of the most successful 

succession planning strategies is the early identification and training of potential leaders. Without this 

early start, organizational effectiveness can be impacted. It is also apparent that many organizations 

outside the education sector take a long term, strategic and comprehensive view of succession 

planning and consider it an integral part of overall strategic planning. Succession planning does not 

start with choosing the next candidate to fill a vacancy. Succession planning is anticipatory; it is based 

on strengths and needs.  

This paper identifies the present lack of effective succession planning in educational institutions, 

the perceived benefits to be gained from effective succession planning, and ideas of how effective 

succession planning could be implemented in higher education environments. The unique challenges 

of a world that is increasingly demanding, complex, and diverse requires present day leaders, 

especially at the mid-levels, to organize systematic processes to identify, support and develop the 

leadership teams for tomorrow. The failure of not doing so will not only create a vacuum in the 

knowledge transfer but also potentially impact learning experiences for students. Educational 

institutions cannot continue to ignore the necessity of effective succession planning, determining and 

achieving future success requires it.  
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Preliminary Study on Problem Solving Skill of Grade 10 Students in Physics  

Asanlaya Duangrawa, Somsong Sitti, Kanyarat Sonsupap and Kanyarat Cojorn 

Faculty of Education, Mahasarakham University, Mahasarakham, Thailand 

Abstract 

Problem solving is one of the most important skills in terms of learning, working, and way of life. 

This research aimed to preliminary study on problem solving skill in physics of grade 10 students. The 

purposive sampling was forty students who studied in science and mathematics program in academic 

year 2018 from high school located in North East of Thailand. In this study, the 20 items with four 

multiple-choice contain of five situations related with physics content were used as an instrument of 

the research. Based on Weir (1974), the problem solving skill consist to four processes including 1) 

statement of the problem, 2) defining the problem or distinguishing essential features, 3) search for 

and formulating a hypothesis, and 4) verifying the solution. In addition, Data were collected by 

researcher and were analyzed by using derivative statistics in order to study students‟ problem-

solving skill.  

The result of this study revealed that 92.5 percent of all students in this classroom received 

scores lower than 70 percent of total scores. Furthermore, the mean score of problem-solving skill of 

all students was 9.32 of 20. The mean score in terms of statement of the problem, defining the problem 

or distinguishing essential features, search for and formulating a hypothesis, and verifying the 

solution were 3.05, 1.8, 2.18, and 2.3 out of 5, respectively. The lowest mean score was shown in 

defining the problem or distinguishing essential features and the highest mean score was shown in 

statement of the problem. Altough it was only 61 percent of full scores which mean it still showed in 

low criteria. In preliminary studying revealed that 37 students can not reach the minimum 

requirement for problem solving score; therefore, the problem solving skill need to be solved and 

developed in the future, in order to promote scientific learning for students and conduct the classroom 

action research as well. 

Keywords: problem solving skill, preliminary study, grade 10 students  

Introduction 

 

The 21st century skills are a very important abilities for student in their future work and life that 

really need to be develop. The set of skill contain of three category including, 1) foundational 

literacies, 2) competencies and three character qualities (world economic forum, 2016). The 

competencies consisted of four main skills namely; critical thinking, creative thinking, collaborating, 

and communicating. One of the most important skills among the 21st century skills was problem 

solving because it was the skill that can help student to solve the complex problem in real life (Rasim 

Tösten, 2017) and make them be able to think, assess problems and find solutions. Moreover, the 

research study and learning strategies to improve these higher order thinking skills must be concern in 

Thailand because of the lacking of the 21
st
 century skills, especially in creative thinking skill and 

problem solving skill (Kanyarat Cojorn, 2012).  

Therefore, all students should develop these skills during their class before graduated and entering 

the real world (N. G. Chaudhry, 2012). According to Weir (1974), the problem solving skill 

introduced the four problem solving levels: 1) statement of the problem, 2) defining the problem or 

distinguishing essential features, 3) search for and formulating a hypothesis, and 4) verifying the 

solution. Therefore, this paper will preliminary study the problem solving of student using Weir‘s four 

problem solving levels model in order to conduct the classroom action research and find the way to 

develop these skill in the future as well.  
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Methodology 

 

The participant in this study were 40 students who were grade 10 students in physic class in high 

school located on north east of Thailand. The research was the descriptive designed using quantitative 

method. The 20 items of problem solving test were use as the research instrument based on Weir‘s 

model. The test consists of five situations in physic content which has four multiple-choice. The 

derivative statistics, including, mean score, percentage, and standard division were used to study and 

analyses the gathered data. The researcher collect the data from participant in physics class by let the 

student do the test in one hour. 

 

Result and Discussion 

 

The data were gathered from 20 items of problem solving test that consist of five situation in 

physic content. The data were analyzed from the problem solving score each levels of each students 

that was shown in table 1 and 2.  

Table 1 - The mean score, SD, and percentage of all students. 

Amount of Student Mean SD Percentage 

40 9.325 2.504 46.63 

 

From table 1 indicated the result of mean score, SD, and percentage of forty students. The mean 

score of participant was 9.325 out of 20 that lower than 50 percent of total score, with 46.63 percent. 

The result displays the quite low criteria in students‘ problem solving skill. With gathered data, the all 

students‘ score of each problem solving skills‘ levels was shown in table 2. 

 

Table 2 -The score of all students in each level of problem solving skill. 

 Problem solving score 

Statement of the 

problem 

Defining the 

problem or 

distinguishing 

essential features 

Search for and 

formulating a 

hypothesis 

Verifying the 

solution 

Mean 3.05 1.8 2.175 2.3 

SD 0.921 1.053 0.997 1.1 

Percentage 61 36 43.5 46 

 

From table 2 illustrated the participant‘s mean score, SD, and percentage in each level of problem 

solving skill. The different four levels of problem solving skill including statement of the problem, 

defining the problem or distinguishing essential features, search for and formulating a hypothesis, and 

verifying the solution. The result indicated that only the statement of the problem process has the 

mean score slightly more than 3.00, with 3.05 out of 5. The lowest problem solving level was defining 

the problem or distinguishing essential features process, with only 1.8 that might be because most of 

all students cannot define what they confront in the test‘s situation which make them also cannot use 

the right knowledge or experience to solve the whole problem afterwards. To identified the problem 

student have to aware of the issues then try to look closer in detail in order make the definition. The 

student should explain, what the requirement or importance knowledge to solve the solution is, to 

identify the real problem in each deferent situation (Jamin Carson, 2007). Other 2 levels of problem 

solving which is the process of search for and formulating a hypothesis, and the process to verify the 

solution might not be the lowest mean score but both of them still showed in the extremely low 

criteria with a slightly more than the lowest with 2.18 and 2.3. The cause might came from the 

teaching process without brainstorming activity and checking method in the proper way. The student 

have to be encouraged to collect their tools to solve the problem using their own communication skills 

before making their plan. Then, the strategies have to be chosen, used and checked by encouraging 

them to think wildly and allow them to make the consideration of alternative methods to crack the 
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same problem (John Bolton, 1997). According to the aforementioned, most of the student has the 

student‘s problem solving skills specific a serious problem with their defining and distinguishing 

essential features of problem. The mean score of student‘s problem solving skill also show in the pie 

chart below.   

 

 

Pig 1 The amount of students who have problem solving score in different criteria 

The number of students who have problem solving score in three different criteria has shown in 

Pig 1. The result indicated that only three students have pass the 70 percent of total score criteria or 

represent only 7.5 percent while the problem solving score of 24 students could not even reach 50 

percent of total score. In addition, the amount of students who have problem solving score between 50 

percent and 70 percent of total score were 13 students. This information can also identify that over 37 

student or represent 92.5 percent could not pass the 70 percent of total score criteria. 

 

Conclusion 

 

The 20 items with four multiple-choice were used to preliminary study on the problem solving 

skill of student which consist of four processes including 1) statement of the problem, 2) defining the 

problem or distinguishing essential features, 3) search for and formulating a hypothesis, and 4) 

verifying the solution..  

The data were analyzed by derivative statistics and the result displayed that 92.5 percent of all 

students received the scores from the test lower than 70 percent of total scores. Moreover, the mean 

score was showed in the extremely low with only 9.32 of 20. The mean score in terms of statement of 

the problem, defining the problem or distinguishing essential features, search for and formulating a 

hypothesis, and verifying the solution were 3.05, 1.8, 2.18, and 2.3 out of 5, respectively. The lowest 

mean score was shown in defining the problem or distinguishing essential features and even in the 

statement of the problem process, which has the highest mean score, also still showed in low criteria. 

This preliminary study indicated that 37 students cannot reach the minimum requirement for problem 

solving score; therefore, the problem solving skill need to be developed to promote scientific learning 

for students.  

Amount of students who have score over 70 %

Amount of students who have score between 50%  and 70 %

Amount of students who have score under 50%

24 

13 

3 
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 A Study of Learning Achievement and Critical Thinking in Biology 

 Kotchakorn Buaphat, Kanyarat Sonsupap, and Somsong Sitti 

Faculty of Education, Mahasarakham University, Mahasarakham, Thailand 

Abstract 

 The purposes of this research were 1) to study the students‟ learning achievement in Biology 

on nervous system and 2) to evaluate the competencies on critical thinking. The sample used in this 

study was 46 students of Matthayomsueksa 5/4 students in Phadungnaree School, Mahasarakham 

Province, Thailand in the first semester of the academic year of 2018, obtained using the Purposive 

Sampling technique. The instruments used in this research were (1) a 15-item test of learning 

achievement in Biology with discriminating powers (B) ranging more 0.02 and a reliability (rcc) of 

0.81 and (2) a 15–item test of critical thinking with difficulties (p) ranging 0.31-0.71, discriminating 

powers (r) ranging 0.33-0.69, and a reliability (KR-20) of 0.87. The statistics used for data analysis 

were mean, percentage and standard deviation. The findings were as follows: 1) The mean score of 

students‟ learning achievement test in Biology was 6.13 or 40.86 percent. The standard deviation of 

learning achievement was 2.57. From the mean score of students‟ learning achievement test of the 

students, it can be interpreted that the ability of students in Phadungnaree School, Mahasarakham 

Province on levels of blooms taxonomy test was at a significantly low level.2) The results of 

assessment in critical thinking of the students found that the efficacies on critical thinking was at a 

significantly low level, which had mean score at 6.03 or 40.26 percent. The standard deviation of 

critical thinking was 4.02. The findings revealed students (N=46) scored dissatisfactory mean value 

in learning achievement in Biology on nervous system and critical thinking. Research database can 

used to improve education quality and students‟ critical thinking. 

Keywords: biology, critical thinking, learning achievement 

Introduction 

 Life in the 21
st
 century is challenging with new knowledge and technologies being absorbed 

into the national framework on a daily basis. Students in 21
st
 century need to apply inventive thinking 

skills as well as developed new skills to cope and thrive in this changing society According to  21
st
 

century skills, inventive thinking is comprised of adaptability and managing complexity, self-

direction, curiosity, creativity, risk taking, higher order thinking and sound reasoning. Adaptability 

and managing complexity of inventive thinking skills refer to the ability to handle multiple goals, 

tasks, and inputs, while understanding and adhering to constraints of time, resources and systems. 

Partnership for 21
st
 century skills affirmed that we must move from primarily measuring discrete 

knowledge to measuring students‘ ability to think critically, examine problems, and gather 

information, collaboration communication, creativity and innovation required for success in their 

future (Abdullaha & Osman 2010).                              

 Learning management to develop Thailand‘s education in this century must aim to move 

towards collaborative learning between teacher and students by focusing on ―learning process rather 

than knowledge‖ and ―answer finding process rather than answers.‖ To prepare for the approaching 

ASEAN (The Association of Southeast Asian Nations) community officially launching in 2015, all 

ASEAN countries are focusing on human development. To accomplish the goal, education is seen as a 

central tool in such development. However, it has been reported that Thailand‘ educational system is 

in a critical situation, especially, the learners‘ quality. Several reports and studied have indicated that 

in the past 30 years, Thailand‘s education quality and competiveness have been decreasing constantly 

(Vicheanpant 2015).  

 The 21
st 

century skills are a set of abilities that students need to develop in order to succeed in 

the information age. The skills have been grouped into three main areas, including learning and 

innovation skills, digital literacy skills and career and life skills. Learning and innovation skills 

increasingly are being recognized as the skills that separate students who are prepared for increasingly 
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complex life and work environments in the 21
st
 century, and those who are not. A focus on creativity, 

critical thinking, communication and collaboration is essential to prepare students for the future. 

 Critical thinking is essential skill to developing students. In Thailand, most research on Thai 

students‘ critical thinking found that Thai students lack critical thinking skills. Preparing students to 

be able to think critically is a goal of many professionals in higher education and also a quality sought 

by employers of university graduates (Sulaiman, Rahman & Dzulkifli 2008). 

 Scriven and Paul (as cited in Foundation for Critical Thinking, 2015) concluded that critical 

thinking employs higher level analytical skills to understand a problem and to work toward a means 

by which it can be solved, that word implies an answer. Critical thinking skills are extremely 

important in developing a successful career. Critical thinking is defined as the mental process of 

actively and skillfully perception, analysis, synthesis and evaluation of collected information through 

observation, experience and communication that leads to a decision for action. 

 Wade (1995) identifies eight characteristics of critical thinking. Critical thinking involves 

asking questions, defining a problem, examining evidence, analyzing assumptions and biases, 

avoiding emotional reasoning, avoiding oversimplification, considering other interpretations, and 

tolerating ambiguity.  

 The Watson Glaser critical thinking test is designed to assess an individual‘s ability to digest 

and understand situations and information. Watson-Glaser is used primarily in the context of 

recruitment to measure critical thinking ability levels in job, university and business school applicants. 

It is also used in development interventions. The Watson Glaser critical thinking test uses five 

subtests to measure critical thinking skills. The five subtests are (1) Inference: Discriminating among 

degrees of truth or falsity of inferences drawn from given data. (2) Recognition of Assumptions: 

Recognizing unstated assumptions or presuppositions in given statements or assertions. (3) 

Deduction: Determining whether certain conclusions necessarily follow from information in given 

statements or premises. (4) Interpretation: Weighing evidence and deciding if generalizations or 

conclusions based on the given data are warranted. (5) Evaluation of Arguments : Distinguishing 

between arguments that are strong and relevant and those that are weak and irrelevant to a particular 

question at issue. 

 Thai government has stated the "Thailand 4.0” policy would become a mechanism for 

national reform to pull Thailand out of the middle-income trap, economic disparities, and the 

imbalance between the environment and society. Thai government explained that the development 

model would move toward the goals of stability, prosperity, and sustainability. The Thailand 4.0 

economic model will also change the country‘s traditional farming to smart farming, traditional SMEs 

to smart enterprises, and traditional services to high-value services. Thailand 4.0 agenda is an 

economic model based on creativity, innovation, new technology and high-quality services. Critical 

thinking skills are stated to be a key pillar in the goal for a new, knowledge-based economy (Jones & 

Pimdee 2017).  

 Thai government and society have expressed serious concern about the quality of science 

education. Accordingly, the quality of science teachers is scrutinized and the government focuses on 

science teacher preparation as a promising means of improving science education. The National 

Institute of Educational Testing Service (NIETS)   is   responsible   for   managing   testing   systems   

and   methods,   developing tools to measure and assess educational standards, and assessing 

educational management and national education tests. Thailand‘s NIETS tests are quite ambitious, 

covering a wide range of curricular subjects.  On  the  other  hand,  as  stakeholders  and  experts  

suggested,  they  do  not  appear  to  be  well  adapted  to  testing  transversal skills such as critical 

thinking, or determining how well students are  able  to  apply  knowledge  to  concrete  tasks (OECD  

2016). 

 Science teachers are introduced to teaching science under the constructivist view of learning 

and, accordingly, the main teaching approaches are inquiry-based learning, project-based learning and 

problem-based learning. However, many studies have indicated that Thai science teachers place too 

much emphasis on memorization and assessment driven learning with a focus on fragmented 

knowledge, rather than scientific inquiry and core concepts (Faikhamta et al. 2018). In biology 
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education, selected teaching methods should support learning biology, learning to do biological 

science and learning about biological science. Several biological topics require approaches promoting 

experimental problem-solving and process-based skills (Jeronen, Palmberg  &  Yli-Panula 2016). 

 

Method and Materials 

 

 The purposes of this research were 1) to study the students‘ learning achievement in Biology 

on nervous system and 2) to evaluate the competencies on critical thinking. 

 This study was descriptive research using quantitative design to survey the students‘ 

achievement in Biology on nervous system and critical thinking. The methodology was separated in to 

four stages in this research namely Participant, Data Collection Instruments, Data Gathering and Data 

Analysis.  

 Participant of this research was 46 students of Matayomsuksa 5/4 in Phadungnaree School 

which was located on the north east of Thailand in Mahasarakham province in the first semester of the 

academic year of 2018, obtained using the Purposive Sampling technique. 

 The data collection instruments used in this research were (1) a 15-item test of learning 

achievement with discriminating powers (B) ranging more 0.02 and a reliability (rcc) of 0.81. 

Examination paper consists of various difficulty levels with blooms taxonomy. The framework 

elaborated by Bloom consisted of six major categories: Knowledge, Comprehension, Application, 

Analysis, Synthesis, and Evaluation and the full data have shown in the table 1. 

TABLE 1: ITEMS BY BLOOM'S TAXONOMY LEVELS  

Bloom's taxonomy level Test items Number of items Score 

Knowledge 1 to 9 9 9 

Comprehension 10 1 1 

Application 11 1 1 

Analysis 12 to 13 2 2 

Synthesis 14 1 1 

Evaluation 15 1 1 

total 15 15 15 

  

 (2) a 15–item test of critical thinking with difficulties (p) ranging 0.31-0.71, discriminating 

powers (r) ranging 0.33-0.69, and a reliability (KR-20) of 0.87. A set of tests was developed by using 

the concept of Watson and Glaser to collect data concerning critical thinking ability.  A Watson 

Glaser Critical Thinking Test is composed of a set of five tests, including Inferences, Recognition of 
Assumptions, Deductions, Interpretations and Evaluation of Arguments and the full data has shown in 

the table 2. 

TABLE 2: ITEMS BY CRITICAL THINKING SKILLS 

Critical thinking skills Test items Number of items Score 

Inferences 1 to 4 4 4 

Recognition of Assumptions 5 to 8 4 4 

Deductions 9 to 12 4 4 

Interpretations 13 to 14 2 2 

Evaluation of Arguments 15 1 1 

total 15 15 15 
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Results 

 The result of analysis of the mean score for learning achievement in Biology on nervous 

system and critical thinking are presented on Table 3. Based on Table 3 it can be explained that: 1) the 

science learning achievement and 2) critical thinking of the students and the full data has shown in the 

table 3. 

TABLE 3: MEAN SCORE IN SCIENCE LEARNING ACHIEVEMENT AND CRITICAL 

THINKING 

Group Mean Score (15 Marks) 

Learning achievement 6.13 

Critical thinking 6.03 

  

Table 3 shows the mean score of the science learning achievement was 6.13 and critical thinking 

of the students was 6.03 

 The analysis of the data was done through the students‘ learning achievement in Biology on 

nervous system. The result of the data analysis is presented on Table 4. 

TABLE 4: ANALYSIS OF THE STUDENTS‘ LEARNING ACHIEVEMENT TOTAL AVERAGE 

TEST SCORE (MEAN SCORE) ON LEVELS OF BLOOMS TAXONOMY, INCLUDING 

KNOWLEDGE, COMPREHENSION, APPLICATION, ANALYSIS, SYNTHESIS, AND 

EVALUATION. 

Level Mean Std. Deviation 

Knowledge  (9 Marks) 3.45 0.21 

Comprehension  (1 Mark) 0.7 0.46 

Application  (1 Mark) 0.72 0.45 

Analysis  (2 Marks) 0.74 0.61 

Synthesis  (1 Mark) 0.15 0.36 

Evaluation  (1 Mark) 0.37 0.48 

Total (15) 6.13 2.57 

  

Table 4 shows that students‘ learning achievement mean score on knowledge was 3.45 with a 

standard deviation of 0.21, on comprehension was 0.70 with a standard deviation of 0.46, on 

Application was 0.72 with a standard deviation of 0.45, on analysis was 0.74 with a standard 

deviation of 0.61, on synthesis was 0.15 with a standard deviation of 0.36 and on evaluation was 0.37 

with a standard deviation of 0.48. The total mean score was 6.13 with a standard deviation of  2.57. 

 The analysis of the data was done through critical thinking of the students. The result of the 

data analysis is presented on Table 5. 

 

TABLE 5: ANALYSIS OF THE CRITICAL THINKING OF THE STUDENTS TOTAL AVERAGE 

TEST SCORE (MEAN SCORE).  THE CRITICAL THINKING TEST WAS DEVELOPED BY 

USING THE CONCEPT OF WATSON AND GLASER. 

critical thinking skills Mean 

Std. 

Deviation 

Inferences   (4 Marks) 1.7 1 

Recognition of Assumptions  (4 Marks) 2.13 0.98 

Deductions  (1 Mark) 0.2 0.4 

Interpretations   (2 Marks)               0.52 0.66 

Evaluation of Arguments  (4 Marks) 1.48 0.98 

Total (15) 6.03 4.02 
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 Table 5 shows that critical thinking of the students mean score on inferences was 1.70 with a 

standard deviation of 1.00, on recognition of assumptions was 2.13 with a standard deviation of 0.98, 

on deductions was 0.20 with a standard deviation of 0.40, on interpretations was 0.52 with a standard 

deviation of 0.66 and on evaluation of arguments was 1.48 with a standard deviation of 0.98. The total 

mean score was 6.03with a standard deviation of 4.02. 

 

Discussion 

 The findings of the study indicated several outcomes as succinctly described in Table 1. The 

findings revealed students (N=46) scored dissatisfactory mean value in learning achievement in 

Biology on nervous system and critical thinking. The mean and standard deviation of learning 

achievement and critical thinking were 6.13/2.57 and 6.03/4.02, respectively.  

 From the mean score of students‘ learning achievement test of the students, it can be 

interpreted that the ability of students in Mahasarakham province on levels of blooms taxonomy was 

at a significantly low level. The total mean score was only 6.13, out of the total 15. The result was 

parallel to the studies carried out by Saowaluk (2016) who researched the study of learning 

achievement and attitude towards science by using inquiry method with multimedia on the nervous 

system and sense organs for 11th grade students. The research results of this study showed the mean 

score of students‘ learning achievement in Biology on the nervous system and sense organs was at a 

significantly low level in the pretest. Jarupattharakool, Singlop & Srisanyong (2018) conducted 

research on learning  achievement,  attitude  towards biology  and  group  work  behaviors  of  

Matthayomsuksa  6  students  who  learned  by  7E  learning cycle and the cooperative learning based 

on STAD technique. The sample consisted of 96 students at Chonkanyanukoon School, Chon Buri. 

The  biology  learning  achievement  before  learning  by  7E  learning  cycle  and  the cooperative 

learning based on STAD technique was significantly low level. 

 In addition, The mean score of critical thinking of students in Mahasarakham province was at 

a low level with the total mean score was 6.03 out of the total 15. The results of this research 

indicated that the critical thinking of students, on the whole was at a low level. The first reason was 

that students could not understand the critical thinking because they didn‘t understand the question of 

Inferences, Recognition of Assumptions, Deductions, Interpretations and Evaluation of Arguments 

because they are not used to those types of questions. The other reason could not understand the text 

analyze information objectively and make a reasoned judgment. 

 Such findings agreed with the assessment of critical thinking skills of Thai undergraduate 

students in private Thai universities in Bangkok through an analytical and critical reading test Wanida 

(2018). The results of the study illustrated the mean score of analytical and critical reading test of the 

students was at a significantly low level. Shaaban (2014) researched the assessment of critical 

thinking skills. From the mean score of critical reading test of the students, it can be interpreted that 

the ability of Thai undergraduate students on interpreting, making inference, and reflecting on their 

own justification was at a significantly low level. The total mean score was only 5.93, out of the total 

15.  

 Sorasarn (2017) who researched Comparisons of Learning Achievement in Biology, Critical 

Thinking, and Attitude Towards Sciences of Matthayomsuksa 4 Students Between who Learned 

Based on Problem–Based Learning and Inquiry with 7Es Approach. From the mean score of critical 

thinking test of the students at Srikranuanwittayakom school, Srikranuan District, Khon Kean 

Province, it can be explained that the ability of Thai students on critical thinking was at a significantly 

low level. 

 

Conclusions 

 

 The students have difficulty in inferences, recognition of assumptions, deductions, 

interpretations and evaluation of arguments. The relatively low level of critical thinking of the 
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students exposed a relatively ineffective teaching. The prime minister of Thailand focuses on the 

goals of Thailand 4.0. The 4 points of Thailand 4.0 are Economic Prosperity, Social Well-being, 

Raising Human Value and Environmental Protection. The students had unsatisfactory levels of critical 

thinking that jeopardized their abilities to obtain an array of employment. Thailand needs to find more 

effective ways to improve critical thinking skills of the students. Thai student to be able to creatively 

think and problem solve. It‘s time for the Ministry of Education to ameliorate work on fostering 

critical thinking in Thai students.   

 Teachers and administrators must take responsibility for this process, as students need 

frequent and repeated exposure to critical thinking practices. Developing critical thinking skills must 

be embraced and incorporated at the students in classroom. Critical thinking is just deliberately and 

systematically processing information so that you can make better decisions and generally understand 

things better.  

 The way of improving critical thinking skill, including students should seeing the connections 

between ideas, students can think about a topic or issue in an objective and critical way, identify the 

different arguments there are in relation to a particular issue, evaluate a point of view to determine 

how strong, recognize any weaknesses or negative points that there are in the evidence or argument, 

notice what implications there might be behind a statement or argument and provide structured 

reasoning and support for an argument that we wish to make. 
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Abstract  

This study focused on three purposes. The first purpose of study was to explore science concepts 

in Science-Mathematics high school students at the Phadung Naree School, academic year 2018. The 

second purpose of study was to explore attitude towards biology learning in Science-Mathematics 

high school students at the Phadung Naree School, academic year 2018. The third purpose of study 

was to use as data base for study in future for develops quality of students. The study selected with the 

high school students attending 10th grade in Science-Mathematic students at the academic year 2018 

at Phadung Naree School, Mahasarakham, Thailand. Therefore, total numbers of samples for this 

study are 33 students. The study instrument used in study were 15-items, multiple choice and explain 

reason science concepts test of biology focused on the cell and substance transport across the cell 

membrane and 12-items, 6-scale attitude towards biology learning test. In this attitude test is divide 

three parts are cognitive component, behavioral component and affective component. For this study, 

two parts in focused, the first part is the science concepts of Biology focused on the cell and substance 

transport across the cell membrane. The second part is the attitude towards Biology learning. The 

result found that Science-Mathematics student‟s science concepts focused on cell and substance 

transport across the cell found that student‟s science concepts mean score at the 11.12 from full 

marks of 45. In addition, Science-Mathematics student‟s Attitude towards biology learning found that 

attitude towards biology learning of student is at the very good level. This study can used to data base 

for develops quality of students and enhance the quality of education of high school students. 

Keywords: Science education, Science concepts, Attitude towards biology learning 

 

Introduction 

As the world has become more science and technology driven, it is crucial for citizens to become 

more scientifically literate, in order to be competitive in the international arena (National Science 

Foundation, 2010). Being scientifically liter ate requires not only a knowledge of science, but also a 

knowledge of how science functions, evolves and how it relates to society (Lederman, 1992). 

Scientifically literate people should be able to act in a scientific manner in everyday life and should be 

able to think critically about pseudoscience and non-science (Martin, 1994). With this notion, 

teachers, especially science teachers, are expected to be informed about pseudoscience, such as 

astrology and intelligent design, when teaching the general public. 

The quarry of science is to understand the natural world through a process known as scientific 

inquiry. Scientific attainment helps us explain the world around us, such as why water evaporates and 

plants grow in particular locations, what causes disease, and how electricity works. Scientific 

attainment can help us predict what might happen: a hurricane may hit the coast; the flu will be severe 

this winter. Scientific knowledge can also help solve problems such as unclean water or the spread of 

diseases. Science can guide technological development to serve our needs and interests, such as high-

speed travel and talking on the telephone (Worth, 2010). 

Teaching that not only provides students with knowledge of the course. Teaching students to have 

a passion for the subject is important because if students have a good attitude towards the subject they 

are studying, it will help them to learn more effectively. Understanding of students‘ attitudes is 

important in supporting their achievement and interest toward a particular discipline. Students‘ 

attitudes toward science have been extensively studied (Dhindsa & Chung, 2003; Osborne, Simon, & 
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Collins, 2003), there are many factors that influence attitudes and achievement among adolescents. 

Some of the factors are associated with parental background and family environment. Other factors 

relate to individual characteristics such as self-concept, locus of control, and achievement motivation. 

Still other variables are associated with schools‘ influences such as class climate, teachers, and 

administrative styles (Talton and Simpson, 1985)  

The present study is to explore science concepts and attitude towards Biology learning of 10
th
 

grade students. Purpose of study is the first purpose of study was to explore science concepts in 

Science-Mathematics high school students at the Phadung Naree School, academic year 2018. The 

second purpose of study was to explore attitude towards biology learning in Science-Mathematics 

high school students at the Phadung Naree School, academic year 2018. The third purpose of study 

was to use as data base for study in future for develops quality of students. 

        

Methodology 

A. Population 

 The study was realized with the high school students attending 10
th
 grade in Science-

Mathematic students at the Phadung Naree School, academic year 2018. Therefore, total numbers of 

samples for this study are 33 students. 

B. Instrument  

 The study instrument used in study were 15-items, multiple choice and explain reason science 

concepts test of biology focused on the cell and substance transport across the cell membrane and 12-

items, 6-scale attitude towards biology learning test. In this attitude test is divide three parts are 

cognitive component, behavioral component and affective component. 

C. Data analyzed 

 The data were analyzed by using mean, standard deviation. 

D. Data collection 

 For this study, two parts in focused, the first part is the Science concepts of Biology focused 

on the cell and substance transport across the cell membrane. The second part is the attitude towards 

biology learning.  

 

Result 

Science concepts 

As seen in Table 1, shown statistic value for Science-Mathematics students‘ science concepts 

focused on cell and substance transport across the cell found that students‘ science concepts score at 

the 24.7% 10        

                     

Table 1- Mean Standard Deviation and percentage of mean for Science-Mathematics students‘ 

science concepts focused on cell and substance transport across the cell 

Science concepts Full score 
Statistic 

mean S.D. % 

Cell and substance transport 

across the cell membrane. 
45 11.13 3.87 24.7 

 

Attitude towards Biology learning 

 

 Table 2 - Mean and Standard Deviation for Science-Mathematics students‘ Attitude towards Biology 

learning (n=33) 

Variable study Population Attitude towards Biology learning 

Mean SD 

Attitude towards Biology 

learning 

Men 7 

Women 26 

4.39 0.47 
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 The table 2 shown mean and standard deviation for Science-Mathematics students‘ Attitude 

towards Biology learning found that attitude towards Biology learning of students are at the very good 

level. 

 

Table 3 - Mean and Standard Deviation for Science-Mathematics students‘ Attitude towards Biology 

learning classified by item (n=33) 

 

No. Items Mean S.D. Interpretation 

1 Learning Biology is difficult. 2.67 1.06 Disagree 

2 Learning Biology is important. 5.33 0.59 Agree 

3 Knowledge of Biology can use in real life. 5.45 0.66 Agree 

4 Learning Biology is important for higher study 5.30 0.72 Agree 

5 I often find Biology test for reviews.  3.61 0.95 Quite disagree 

6 I often ask teacher when I confused. 4.36 1.15 Quite agree 

7 If I can choose I will not attention Biology class.  4.88 1.20 Quite agree 

8 I often reviews when I was study Biology. 3.58 0.82 Quite disagree 

9 I‘m happy when I was study Biology. 4.27 0.62 Quite agree 

10 Learning Biology is boring. 4.12 1.07 Quite agree 

11 I feel forced in learning Biology. 4.61 1.18 Quite agree 

12 I‘m bored when I talk about Biology. 4.55 1.05 Quite agree 

 

The table 3 shown the mean scores of Attitude towards Biology learning classified by item. In 1-4 

is cognitive component, 5-8 is behavioral component and 9-12 is affective component. 

 

Suggestions 

 

The result found that Science-Mathematics student‘s science concepts focused on cell and 

substance transport across the cell found that student‘s science concepts mean score at the 11.12 from 

full marks of 45. From this study, it was found that students' scientific concepts had a worrisome 

score. Therefore, the development of scientific concepts is an interesting topic that improves the 

quality of education. 

In addition, Science-Mathematics student‘s Attitude towards biology learning found that attitude 

towards biology learning of student is at the very good level. Although the student's attitude towards 

biology learning is at a good level but the development of students' attitudes towards biology learning 

to feel like biology subject or have the idea that biology is important for life, can apply the knowledge 

learned in daily life. It is considered a matter that should not be ignored and should develop better 

than the older. 

Thus, this study can used to data base for develops quality of students and enhance the quality of 

education of high school students. 
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Abstract 

The research aimed to study of the mathematical problem-solving ability and the mathematical 

analytical thinking ability of Matayomsuksa 5. The purposive sampling was used to select the sample. The 

sample was 45 students of Matayomsuksa 5/4 in Phaduangnaree School, Thailand, split to 22 females and 

23 males. The research instrument was 2 items subjective test which divided into 4 steps, including the 

ability to understand problems or analyze problems, ability to plan to solve problems, ability to perform 

problem-solving and find answer, and ability to check answers and it was 10 items multiple choice 

examinations which divided to 5 aspects, including aspects of ability to solve unfamiliar problems, ability 

to discover relationships, ability to create proofs, ability to criticize proofs, and ability to create and 

express the reasonableness of generalization. The content validity of multiple choice and subjective test 

were examined using mean and standard deviations. The results of the mathematical problem-solving 

ability and the mathematical analytical thinking ability were revealed mean as follows 7.533 and 3.044 

respectively and standard deviations as follows 0.676 and zero respectively out of 4 aspects of the 

mathematical problem-solving ability and 5 aspects of the mathematical analytical thinking ability. 

Hence, increasing of students‟ mathematical problem-solving ability and mathematical analytical 

thinking ability of Matayomsuksa 5/4 in Phaduangnaree School should be improved. 

Keywords: mathematical problem-solving ability, mathematical analytical thinking ability, 

Phaduangnaree School 

Introduction 

Mathematics is high abstract which involves thinking using symbols (Kidd 1973). Therefore, in 

teaching mathematics to students make and solve problems should have students participate in many 

activities for students to attempt to summarize results by themselves as a math teacher standard has 

identified one of the methods of applying appropriate learning management to develop the thinking 

process and learning of learners are able to understand the principles of learning and use a variety of 

learning methods to encourage learners to develop analytical thinking processes. Problem - solving and 

development of practical skills (W. Kiratichamroen 2012) teachers are the keys to learning reform that 

focuses on thinking development. By changing the paradigm from being a teller becomes a facilitator 

prepare learning experiences and being a user of questions (P. Dechagupta 2001). Therefore, teaching 

students to think, think, and develop the quality of thinking processes is essential and important. 

The test results of the students are low. Maybe due to the teaching and learning activities of teachers 

not yet conducive to the development of thinking processes and the development of mathematical 

thinking of students and does not show consistency with daily life for students to see centered on teachers. 

The teacher is an instructor or answers most often without giving a chance. Encourage students to think to 

consider finding information. Therefore, students do not see the importance and they do not learn as the 

teacher wants. Each learner will learn when the student thinks that it is meaningful to the learner can be 

used should have students practice experience the real media has solved many problems that will make 

students think, speak and write for others to understand, which students will solve problems to be 

effective, students have to adjust to the situation and think aggressively confidently use existing 

knowledge. 

At present, the world has developed rapidly in science and technology. It is an era of rapid changes in 

globalization, the present and future world is a world of knowledge and information technology. 

Therefore, the development of the quality of people to be people with knowledge and skills that are 

essential to life in the globalization era. 
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 Mathematics is a very important subject in helping to advance science and technology because 

mathematics is the basis of knowledge in the development of various branches of science in all aspects 

that are useful for national development. Mathematics is a subject that helps to advance both science and 

technology. Scientific inventions will help the world to grow and develop.  

From the above, it can be seen that mathematics is very important to the progress of the country. The 

development of science and technology requires knowledge from mathematics. Hence, mathematics is 

considered as an important weapon in promoting national science and technology to progress and develop 

in various civilized countries. 

 The low level of student achievement can be caused by many reasons. One reason may be due to 

the original teaching of mathematics emphasizing teaching, knowledge, and skills in calculating primarily. 

Which is not suitable for current conditions because of the many knowledge. The instructor may not be 

able to fully teach and the problems encountered in real life are often complex problems that require more 

knowledge than calculation skills. Teaching and learning aimed at developing skills that are free from the 

application and memorizing various criteria without insufficient understanding to apply knowledge to 

solve problems. Therefore, the focus of the teaching and learning needs to be changed from focusing on 

information recognition, basic skills to develop learners to have an understanding of mathematical 

principles. Have basic skills that are sufficient to apply knowledge to solve problems in new situations 

that must be faced. Teaching and learning must provide opportunities for learners to think and solve 

problems independently. Which the instructors contribute to organizing content and activities in 

accordance with the interests and aptitudes of the learners, taking into account. The differences between 

individuals, the instructor should act as a counselor and give advice on the shortcomings of the learner. In 

addition, teaching and learning by allowing learners to learn together, sharing ideas, solving problems, 

discussing, discussing and expressing opinions for each other's reasons will help learners develop 

knowledge. Skills/thinking processes and more experienced (The Institute for the Promotion of Teaching 

Science and Technology 2002). 

The students will be able to effectively solve everyday problems. Learning mathematics also helps 

students solve certain problems. However, solving problems is the heart of mathematics. The students rely 

on the concept, calculation skills, principles, rules, and various rules to solve problems. In particular, 

problem - solving skills are important to life and can be created. 

 Teaching and learning activities that help promote and develop the ability to solve mathematical 

problems. There are many ways as many educators have proposed, it can be concluded that the learning 

process that promotes and develops the substance in solving students' mathematical problems should 

provide students with many real-life problems or problems any form and interest. There are many ways to 

find answers. The solution should be a small group. In order to students to have a discussion, exchange 

opinions, have a plan to solve problems in a step-by-step, together with study, research and find various 

strategies and problems to solve problems test the answer (Bitter 1990, and P. Yenphon 1995). 

 For the ability to think critically as the basis or step of a high-level thinking process many 

educators, thinkers and psychologists have studied the brain thinking of analytical thinking. In 1956, 

Bloom (Blue) proposed the theory of analytical thinking by dividing into 3 categories: analysis of 

importance, analysis of relationships and Principle analysis (Bloom 1956). Wilson (Wilson 1971) has 

proposed analytical behavior, divided into 5 sub-categories including ability to solve nonroutine 

problems, ability to construct proofs, and ability to criticize which the analytical ability of the students can 

be developed by organizing various experiences and from the atmosphere of mutual learning, such as 

exchanging ideas showing reasons for solving problems and teaching methods that affect students' 

analytical abilities. 

For the reasons and importance mentioned above, the researcher wanted to know that the study of 

problem-solving ability and mathematical analytical ability of Mathayomsuksa 5/4 in Phaduangnaree 

School for the benefit of mathematics knowledge development for students and to be able to use 

mathematics to solve real-life problems and to be the basis for those who are interested to develop 

effectively and efficiently. 
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Methodology 

Population 

The study was realized with the high school students Matayomsuksa 5/4 in Phaduangnaree School, 

Thailand in Science-Mathematics students. Therefore, the total number of samples for this study is 45 

students, spilt to 22 females and 23 males.    

Instrument 

The study instrument used in study were 2 items subjective test which divided to 4 aspects, including 

ability to understand problems or analyze problems, ability to plan to solve problems, ability to perform 

problem - solving and find answer, and ability to check answers and it was 10 items multiple choice 

examinations which divided to 5 aspects, including aspects of ability to solve unfamiliar problems, ability 

to discover relationships, ability to create proofs, ability to criticize proofs, and ability to create and 

express the reasonableness of generalization.  

TABLE 1: Score test for mathematical analytical thinking ability and problem-solving ability of students 

Matayomsuksa 5/4   

Students 

Point of 

Mathematical 

Analytical 

Thinking 

Ability 

 (10 points) 

Point of 

Mathematical 

Problem-

Solving 

Ability 

 (15 points) 

Mean 

1 3 0 1.5 

2 1 2 1.5 

3 2 0 1 

4 1 3 2 

5 2 2 2 

6 2 2.5 2.25 

7 2 3 2.5 

8 2 3.5 2.75 

9 2 3.5 2.75 

10 2 3.5 2.75 

11 3 3.5 3.25 

12 5 2 3.5 

13 3 6 4.5 

14 4 5.5 4.75 

15 4 6 5 

16 0 10 5 

17 3 7 5 

18 6 4 5 

19 0 10.5 5.25 

20 0 11 5.5 

21 0 11 5.5 

22 0 11 5.5 

23 2 11 6.5 

24 4 9 6.5 

25 4 9.5 2.38 

26 3 10.5 6.75 

Students 

Point of 

Mathematical 

Analytical 

Thinking 

Ability 

 (10 points) 

Point of 

Mathematical 

Problem-

Solving 

Ability 

 (15 points) 

Mean 

27 3 10.5 6.75 

28 6 8 7 

29 3 11 7 

30 3 11 7 

31 3 11 7 

32 3 11 7 

33 4 10.5 7.25 

34 4 11 7.5 

35 4 11 7.5 

36 4 11 7.5 

37 4 11 7.5 

38 5 10 7.5 

39 4 11 7.5 

40 4 11.5 7.75 

41 4 11.5 7.75 

42 5 11 8 

43 6 11 8.5 

44 3 3.5 3.25 

45 5 2 3.5 
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 The subjective test was made to gather the data of students‘ mathematical problem-solving 

ability in this study. The mathematical problem-solving ability was divided into 4 steps including: 

  

1) Understanding problems or analyzing problems which are the ability to summarize problems, tell 

the important issues of the problem, identifying what the problem has been given, what questions are 

asked and what conditions are connected.  

2) Plan to solve problems which is the ability to use the data that has been analyzed in step 1, 

together with the information, and knowledge needed to solve the problem to determine whether the 

information provided is sufficient or not and choose the appropriate solution.  

3) Solve problems and find answers which are the ability to perform according to the chosen method 

until receiving an answer. For problems that are calculated this step is a step. Calculated to find 

answers based on mathematical methods until getting answers. And  

4) Checking the answer which is the ability to check the feasibility of the answer, accuracy, 

reasonableness of the answer, and in accordance with the conditions given.  

 

 The multiple-choice examinations which divided into 5 aspects, including: 

 

1) Ability to solve non-routine problems which is the ability to show the transfer of mathematical 

knowledge learned to new content. The students must separate the problem into small parts, and 

explore what can be learned about each part. In order to organize the system of problem elements and 

to determine a new way to decide to solve problems 

2) Ability to discover relationships which is the ability to discover new relationships rather than 

awareness, using familiar relationships in new problem information.  

3) Ability to construct proofs which are the ability to prove you which requires various definitions 

and theories came to help in solving problems.  

4) Ability to criticize proofs which is a criticized ability to prove to be a reason that is combined 

with proven writing abilities. But is more complicated than writing because proving that it must be 

used more reasonably than the correct proof or is there any wrong procedure. And  

5) Ability to formulate and validate generalization which is the ability to discover relationships and 

write proven relationships. 

 

  The gather the data, the 45 students were described by researchers after they finished the 

mathematics class about the purpose of subjective and multiple-choice tests. Then subjective tests and 

multiple-choice tests are allowing them to answer questions in the classroom by determining the time 

to do both of these things for 1 hour. At first, there were only a few students who did both. This test 

was completed very quickly but mostly completed within 50 minutes. 

 The data from both tests were analyst using simple statistic which is the mean value of the 

students‘ mathematical Problem-Solving Ability and mathematical Analytical Thinking Ability in 

each aspect one by one in order to show the minimum and minimal mean value in each and compared 

with other. 

Result 

The data gathered from examinations were analyzed in order to study the mean values of the 

students‘ mathematical problem-solving ability and mathematical analytical thinking ability. The 

mean value of mathematical problem-solving ability and mathematical analytical thinking ability were 

7.533 and 3.044 respectively.  

TABLE 2: Mean score and standard deviations of mathematical analytical thinking ability and 

problem-solving ability 
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Mean Std. Deviation Data 

Mathematical analytical thinking ability 3.0444 0.0000 

Mathematical problem-solving ability 7.5333 0.676 

  

The results of the mathematical problem-solving ability were revealed as follows. First of all, the 

minimum score was zero out of 15 points. When considering each item, the question that has the 

lowest average value was item number 1. In steps of understanding problems or analyzing problems, 

Plan to solve problems, and solve problems and find answers, the students cannot do it at all. The 

maximum score was 11.5 out of 15 points. When considering each item, the question that has the 

highest average value was item number 2. 

 Analyze the analytical ability of individual students. By analyzing every answer in all aspects 

according to Bloom's theory that consists of 5 aspects as follows: 1) Ability to solve non-routine 

problems. 2 Ability to discover relationships 3) Ability to construct proofs 4) Ability to criticize 

proofs. 5) Ability to formulate and validate generalization. The whole data of this aspect has shown in 

the table. 

 The results of the mathematical analytical thinking ability were revealed as follows. First of 

all, the minimum score was zero out of 10 points. When considering each item, the question that has 

the lowest average value was item number 3, 4, 7, 8, and 10. In aspects of the ability to solve non-

routine problems, ability to discover relationships, ability to construct proofs, and the ability to 

criticize proofs, the students cannot do it at all. The maximum score was 6 out of 10 points. When 

considering each item, the question that has the highest average value was item number 1, 2, 5, 6, and 

9. 

Conclusion 

 The 45 students of Matayomsuksa 5/4 in Phaduangnaree School, Thailand, spilt to 22 females 

and 23 males have been studied to find their mathematical problem-solving ability and mathematical 

analytical thinking ability. The mathematical problem-solving ability have been studied using 2 items 

of subjective test which divided to 4 steps, including the ability to understand problems or analyze 

problems, ability to plan to solve problems, ability to perform problem-solving and find answer, and 

ability to check answers and it was 10 items multiple choice examinations which divided to 5 aspects, 

including aspects of ability to solve unfamiliar problems, ability to discover relationships, ability to 

create proofs, ability to criticize proofs, and ability to create and express the reasonableness of 

generalization. The obtained data were analyzed in order to study the mean values of the students‘ 

mathematical problem-solving ability and mathematical analytical thinking ability. The results of the 

mathematical problem-solving ability and mathematical analytical thinking ability were revealed as 

follows 7.533 and 3.044 respectively.  

 In steps of understanding problems or analyzing problems, plan to solve problems, and solve 

problems and find answers, the scores of the students‘ mathematical problem-solving ability was the 

minimal when it was compared to other. This result indicated that they might have a problem with 

their understanding problems or analyzing problems, plan to solve problems, and solve problems and 

find answers. The results also show that in this aspect the lowest mean score has come from item 1 

which the question is ―One tree spanning a shadow of 40 meters long. The line of the straight line 

drawn through the end of the shadow of the tree and the top of the tree is 20 ° with the tree shadow. 

Find the height of the tree‖. Therefore, this result shows that most of the students make mistakes and 

they do not write answers which are caused by a lack of basic knowledge in this subject or are not 

recognized from the previous study. 
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 In the step of checking the answer, the scores of the students‘ mathematical problem-solving 

ability which is caused by the first 3 steps students have calculated. The results show that their 

students make mistake and they cannot do it at all. 

 In aspects of the ability to solve non-routine problems, ability to discover relationships, ability 

to construct proofs, and the ability to criticize proofs. The results show that the students‘ mathematical 

analytical thinking ability was minimal when it was compared to others. This result indicated that they 

might have a problem with their analytical thinking ability. The question in this aspect that have the 

lowest average value was item number 3, 4, 7, 8, and 10 in the question ―If sec A + tan A = 3, then 

sec A-tan A is equal to any of the following, 2(secA-tanA)(secA+tanA)+5(cotA-cscA)(cotA+cscA), Which is equal 

to         , Which is equal to          , Which of the following is correct? 

A. If cos θ = 0.56, then the long curved tip θ will be in the 1st and 2nd quadrants. 

B. If 0≤θ≤π / 2 and cos θ = 0.8 then sec [θ + csc θ = 35/12]‖, which mean that the student does 

not have interest in their own scores. However, even this aspects have the minimum scores 

but there still have five items that have a scores high 3 points, which was items 1, 2, 5, 6, and 

9 ―which is equal to sin 45 °, which is equal to sin 37 °, if sin θ> 0 and cos θ <0 θ, which end 

points are in the quadrant?, if tan θ> 0 and sin θ <0 θ, which end points are in the quadrant?, 

and which is equal to tan 2A‖. This result indicated that most students want to get improved 

or get a better score but not for their own purpose. In aspects of the ability to solve non-

routine problems, ability to discover relationships, ability to construct proofs, and the ability 

to criticize proofs were the maximum scores.  

 

 Base on the finding, the scores of all 4 steps were shown only in the below level category that 

means the mathematical problem-solving ability of these Matayomsuksa 5 students are quite low and 

it might cause a problem to success in Mathematics class. The reason might be because the lowest the 

mathematical problem-solving ability was found in the understanding problems or analyzing 

problems, plan to solve problems, and solve problems and find answers which are three of the 

important steps in the mathematical problem-solving ability. The student who has a low the 

mathematical problem-solving ability in the steps of the understanding problems or analyzing 

problems, plan to solve problems, and solve problems and find answers which make mistake and they 

cannot do it at all, and it is very important in Mathematics. Therefore, the increasing students' 

mathematical problem-solving ability of Matayomsuksa 5/4, especially in steps of the understanding 

problems or analyzing problems, plan to solve problems, and solve problems and find answers, should 

be improved because of the above reason. 

 In addition, the scores of all 5 aspects were shown only in the below level category that 

means the mathematical analytical thinking ability of these Matayomsuksa 5 students are quite low 

and it might cause a problem to success in Mathematics class. The reason might be because the lowest 

the mathematical analytical thinking ability was found the ability to solve non-routine problems, 

ability to discover relationships, ability to construct proofs, and the ability to criticize proofs which is 

four of the important aspects in the mathematical analytical thinking ability. The student who has a 

low the mathematical analytical thinking ability in the aspects of the ability to solve non-routine 

problems, ability to discover relationships, ability to construct proofs, and ability to criticize proofs 

which make mistake and they cannot do it at all, and it is very important in Mathematics. Therefore, 

the increasing students' mathematical analytical thinking ability of Matayomsuksa 5/4, especially in 

aspects of the ability to solve non-routine problems, ability to discover relationships, ability to 

construct proofs, and ability to criticize proofs, should be improved because of the above reason. 
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Abstract 

The purpose of this research was to study on ability of analytical thinking (analysis of element, 

analysis of relationship and analysis of organization principles) and achievement motivation. The 

target group is Mathayomsuksa 5 students in the first semester of academic year 2018 (25 students), 

Phadungnaree School, Mahasarakham, Thailand. The research instrument was referred from 

previous researches in the similar cases (Rungrawee Siribunnam (2556), Sukhumman Saengkla 

(2551). The data collection instruments divided into two parts: 10 items of analytical thinking test (a 

4-choice selective test) and 10 items of achievement motivation questionnaire. The data of analytical 

thinking test were analyzed using percentages and the data of achievement motivation questionnaire 

were analysed using Rubics score. 

It was concluded that students had good achievement motivation. However, 40 percent of 

students could not reach the minimum requirement (50 percent) for ability of analytical thinking 

score. 

Keyword: Analytical thinking, Achievement motivation, Phadungnaree School. 

Introduction 

Science plays an important role in national development in order to become a developed country. 

The development of technology, medicine, agriculture, and industry, requires a lot of scientific 

knowledge. That shows science is relevant to the lives of all people, both in daily life and in various 

careers. Tools used to facilitate life and work is all the result of science knowledge combined with 

creativity and other sciences. Science knowledge will help people to understand the natural 

phenomena; moreover it causes the technological development. On the other hand, technology has an 

important part in supporting scientific knowledge. Science knowledge is not only used to improve the 

quality of life but also helps people to have the correct knowledge and understanding about the 

preservation of environment and natural resources. In order to develop the country to become a 

developed country with scientific progress, it requires knowledge, thinking ability, and practicing in 

the nation. Thailand realized the importance of education to develop ideas. Which is defined in the 

National Education Act of 1999 and defined in the objectives of the Basic Education Curriculum BE 

2544, which is defined as the characteristics of desirable learners by allowing educational institutions 

to organize the learning process by practicing thinking process skills? To notice the important 

thinking process is analytical thinking (Praphan Su Sao Rat, 2013). 

 Analytical thinking is an important foundation of learning and living. It is the basis of all 

ideas, and there are useful and important as follows: 1) Analytical thinking promotes intelligence. It 

not only helps students enhance their ability to analyze and evaluate the ideas but also helps their 

ability to solve problems and to make decisions. 2) Analytical thinking helps students to consider the 

reasonableness of the sample size. It promotes to explore the reasonableness of the information 

displayed not expressly summarize according to emotion or bias, and search according to the reason 

and the information which is true. 3) Analytical thinking reduces personal experience claims as a 

general conclusion. It helps to gradually summarize anything, but communicate truthfully. In the same 

time, it prevents to believe in the excuse of just one example because students should consider the 

reasons and specific factors of each case. 4) Analytical thinking helps digging the first impression of 

the matter. It encourages considering other important matters which was distorted from the first 

impression. Therefore, analytical thinking can help students look completely in other aspects that are 

available. 5) Analytical thinking determines the predictions on the previous knowledge base, which 

helps in estimating the probability by using the basic information. Students will able to analyze 
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together with other factors of the situation at that time, and it will help they predict more reasonable 

probability. 6) Analytical thinking help students diagnose the facts from personal experiences, helping 

to find reasonable reasons for what actually happened at that time without relying on the prejudices 

that formed in memory. So, analytical thinking enable students to evaluate things realistic. 7) It is the 

basic idea in other dimensions, which helps in analytical thinking as the core of thinking in other 

dimensions. Such as critical thinking, creative thinking, strategic thinking, integrated thinking, future 

thinking, etc. In addition, analytical thinking helps to create an in-depth and complete perspective on 

that subject which will lead to decision making and problem solving to achieve the objectives. 8) 

Analytical thinking promotes to solve the problem. It enhances classifying various elements and helps 

understanding what happened. According to this reason, analytical thinking will surely help students 

when encountering any problems, and helps them to analyze what are the elements of the problem or 

what are the causes of the problem, which will lead to the solution to the problem directly. 9) 

Analytical thinking assists in assessment and decision making. It helps students to know the facts or 

the reason behind a situation which was happened. It also he supports students to understand the 

information. Moreover, analysis helps students to get information as a knowledge base for using in 

assessing situations and making decisions on various matters more accurate than having facts that 

have not been analyzed. 10) Analytical thinking enhances creative thinking reasonable. It supports 

various ideas based on logic and probability reasonably. When students begin to think, imagine or 

create something new, they will be checked that the new ideas are available or not, and link the 

relationship between what is imagined and used in the real world. 11) Analytical thinking assists to 

understand clarity. It supports students to evaluate and summarize situations according to the facts 

that appear. It prevents students summarize with their emotions.  

Additionally, analytical thinking is not only useful for decision making but also identifying 

ambiguous things, and it can help students understand more clearly. Analytical thinking can be very 

useful, both applied to work and daily life as follows: 

1) In the research, analytical thinking is the heart of research related to finding relationships, and 

finding reasons for explaining a particular subject.  

2) In analyzing various economic, social and political situations help us understand why the 

consequences and what will happen in the future, which leads to problem solving, preparation policy, 

and strategy planning for better opportunities in the future.  

3.) In the news, analytical thinking make the foreground behind the scenes of daily events that 

occur not only know what happened but also know why this happens, how will the incident affect? 

And it must lead to prevention or further planning. 

4.) Let us understand people why this person is acting like this. What motivation which cause he 

expresses will affect him in the future. If the cause changes, does his behavior change too?  

5.) Analytical thinking will help us find the correctness or error of that excuse.  

6.) Analytical thinking can help us analyze and evaluate the success of various project plans 

correctly. (Kriangsak Charoenwongsak, 2006).  

According to these advantages, they are the reasons why we need to develop the analytical 

thinking skill of students. 

Terminology 

1. Analytical thinking 

Analytical thinking is a critical component of visual thinking that gives people the ability to solve 

problems quickly and effectively. It involves a methodical step-by-step approach to thinking that 

allows you to break down complex problems into single and manageable components. 

Analytical thinking also means the ability to delineate to find a subset of the event or content that 

contains what is important. However, thinking link the relationship of information logical, which 

include three elements. 
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1. Analysis of Element is the ability to discriminate what is necessary and important of the 

information. These area include analysis type, analysis important, and analysis disingenuous. 

2. Analysis of Relationship is a search for the relationship of various things that are related to each 

other. How is it related, how much is the relationship consistent or conflicting, including 

analysis of the type of relationship, analyze the size of the relationship , analyze the relationship 

process, analyze objectives and methods, analyze the cause and effect, analyze the relationship 

in a metaphor. 

3. Analysis of Organizational Principles means searching for structures, systems, stories, objects, 

and functions that those things exist. 

2. Achievement motivation 

Achievement motivation means effort, purpose to work for accomplish as targeted. 

Achievement motivation also means motivation which forces people to try to engage in their 

behaviors that will fulfill their standard of excellence. The people who has achievement motivation 

will not work or study for the prize but they will do it for their success of the objectives. 

3. Analytical thinking test 

There are 10 items which include four answer choices of each item. This analytical thinking test 

does not based on the content in the physics course. This quiz is a general question about 5-8 lines in 

length. Students have to read and then analyze those articles. There is a measure of analytical thinking 

ability according to Bloom's concept to be used as a framework for selecting questions. This 

analytical thinking test is divided into 3 areas: analysis of element, analysis of relationship, and 

analysis of organizational principles. 

4. Achievement motivation questionnaire 

There are 10 questions about their motivation, responsibility for assigned tasks, enthusiasm for 

learning, interesting of learning. 

Methodology 

This research was conducted to explore analytical thinking ability and achievement motivation of 

students. The methods of this research included participant, data collection instruments, data gathering 

and data analysis respectively. 

1. Participant  

The participant of this research was the 25 students of Mathayomsuksa in grade 5/15 of 

Phaduangnaree School which was located in the north east of Thailand, Mahasarakham province. This 

sample group was obtained by using a purposive sampling in the first semester of this high school. 

2. Data collection instruments  

The data collection instruments divided into two parts: analytical thinking test and achievement 

motivation questionnaire. Firstly, the analytical thinking test was a 4-choice selective test. There were 

10 items to measure analytical thinking ability according to Bloom's concept which was divided into 

three sections: analysis of element, analysis of relationship and analysis of organizational principles. 

Secondly, the achievement motivation questionnaire was included 10 items. 

3. Data gathering 

To gather the data, all 25 students made a test of analytical thinking ability, with a time limit of 30 

minutes. Some students gradually finished in approximately 15 minutes, but most students spent the 

time doing tests until the time runs out. Then, students made a questionnaire measuring achievement 

motivation without timing. The student has taken about 5 minutes to complete this questionnaire. 

4. Data analysis 

The data from analytical thinking test was analyzed by the percentage; the minimum of the criteria 

was 50 percent. The data obtained from the analytical thinking test were analyzed using percentages. 
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Result 

The data obtained from the analytical thinking test were analyzed using percentages. Found that 4 

percent of students could not reach the minimum of criteria for analytical thinking test, analysis of 

relationship section and analysis of organizational principles, and 40 percent of students could not 

reach the minimum of criteria for analysis of element. 

The data obtained from the achievement motivation questionnaire were analyzed using Rubics 

score. Found that the students' overall scores of achievement motivation could reach a good level. 

Summary and analysis of results 

The 25 students of Mathayomsuksa in grade 5/15 of Phaduangnaree School, Mahasarakham 

province, Thailand received the exploration of analytical thinking ability and achievement motivation 

using the 4-choice analytical thinking ability test to measure analytical thinking ability according to 

Bloom's concept, divided into 3 aspects: analysis of element, analysis of relationship and analysis of 

organizational principles. Then, they received the survey of a questionnaire measuring achievement 

motivation in 10 items. The results showed that most students could not reach the minimum of criteria 

for analysis of element from 3 sections of Bloom's concept, and could reach a good level of the 

achievement motivation. 

Based on the findings, students had good achievement motivation but still lack of analytical 

thinking ability which should be improved in order to students can analyze physics content and learn 

physics better. It will lead to an understanding and can be used to increase knowledge at a higher 

level. 

Suggestion 

In fact, our brains have a fundamental analysis potential. As well as the creative thinking potential 

of the brain in the analysis part is the same as the brain in reasoning, which is the work of the left 

hemisphere of the brain. When receiving various information come into the sensory, the brain will 

interpret the information received by analyzing, comparing with the information about that matter in 

memory. Then the brain will identify the similarities and differences of the information received, try 

to link the cause and effect of the story that happened to understand what happened. 

Analytical thinking helps us to understand the principles of analysis and use to analyze every 

situation in life. It can read things that can be created around the world in a way that helps in daily life 

as well, and can apply the principles, concepts, methods used in performing duties, which will benefit 

themselves and the organization in the future. 

Students who want to analyze well should develop habit of thinking in everyday life to be 

familiar with the following things 

1. Observant, skeptic, and contemplative. 

2. Interrogation, question, and enumerate. 

3. Search, collector, and learn. 

4. Thinks, analyzes, not claiming to have no time to think. 

5. Think carefully, and think to penetrate. 

According to the result students had good achievement motivation but still lack of analytical 

thinking ability which should be improved in order to students can analyze physics content and learn 

physics better. It will lead to an understanding and can be used to increase knowledge at a higher 

level. 

Conclusion 

The 25 students of Mathayomsuksa in grade 5/15 of Phaduangnaree School, Mahasarakham 

province, Thailand received the exploration of analytical thinking ability and achievement motivation 
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using the 4-choice analytical thinking ability test to measure analytical thinking ability according to 

Bloom's concept, divided into 3 aspects: analysis of element, analysis of relationship and analysis of 

organizational principles. Then, they received the survey of a questionnaire measuring achievement 

motivation in 10 items. The results showed that mostly students could not reach the minimum of 

criteria for analysis of element from 3 sections of Bloom's concept, and could reach a good level of 

the achievement motivation. 

In conclusion, analytical thinking helps us to understand the principles of analysis and use to 

analyze every situation in life. It can read things that can be created around the world in a way that 

helps in daily life as well, and can apply the principles, concepts, methods used in performing duties, 

which will benefit themselves and the organization in the future. So, students should learn to be an 

observant, skeptic, contemplative. They should learn to think carefully, and think to penetrate. 

According to analytical thinking is an important advantages, which include 1) Analytical thinking 

promotes intelligence. 2) Analytical thinking helps students to consider the reasonableness of the 

sample size. 3) Analytical thinking reduces personal experience claims as a general conclusion. 4) 

Analytical thinking helps digging the first impression of the matter. 5) Analytical thinking determines 

the predictions on the previous knowledge base. 6) Analytical thinking helps students diagnose the 

facts from personal experiences. 7) It is the basic idea in other dimensions. 8) Analytical thinking 

promotes to solve the problem. 9) Analytical thinking assists in assessment and decision making. 10) 

Analytical thinking enhances creative thinking reasonable, and finally, 11) Analytical thinking assists 

to understand clarity. 
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Abstract 

 Attitudes toward science learning and problem-solving thinking skill are considered to be the 

factor affecting on learning achievement. Therefore, the examination of these two factors is essential 

for educational research in terms of science learning achievement enhancing. In this study, the 

purposes were; to examine attitudes toward science learning compared to 70 percent criteria, to 

examine problem-solving thinking skill compared to 70 percent criteria, and to consider the 

relationship between the results of two factors and chemistry achievement. The tools for data 

collecting were 20-item scientific attitude test and problem-solving thinking test consisting of 5 

situations that required the students to identify problem, cause of problem, way to solve problem, and 

result from designed problem solving in each situation. The data were obtained from 46 

mattayomsuksa 4/4 students attending in first semester of academic year 2018, Phadungnaree School, 

Mahasarakham, Thailand. After analyzed the obtained data, the average score of scientific attitude 

test was 12.99/20. There was 31.11 percent of student possessed the higher scores when compared to 

70 percent criteria. In contrast, there was only 2.22 percent of student possessed the higher scores 

from problem-solving thinking test when compared to 70 percent criteria. The average score of 

problem-solving thinking test was 5.28/20. The results showed that this group of students possessed 

not only low attitude toward science learning, but also low problem-solving thinking skill which were 

corresponded with their low chemistry learning achievement. According to the results, this study can 

be a preliminary data for the future research to enhance the science learning achievement by 

promoting the attitude toward science learning and problem-solving thinking skill. 

Keywords: Attitude toward science learning, problem-solving thinking skill, Learning Achievement 

 

Introduction 

 Chemistry is one of the core subjects of Thai Curriculum which provided for high school 

students. According to the core curriculum, the fundamental of Chemistry will be introduced to 

Mattayomsuksa 4 students with the same content around Thailand. Core ideas of Chemistry are 

mainly about matter and properties of matter such as the structure of atom, chemical reaction and rate 

of reaction. Therefore, many subjects are relating to Chemistry including Mathematics, Physics, 

Astronomy and Biology. Moreover, many skills are evolving with Chemistry learning too such as 

thinking skill and calculation skill (Physical Science Manual for Mattayomsuksa 4-6, IPST Thailand, 

2013).  

 According to the obtained information from Chemistry teacher of mattayomsuksa 4/4 

students, Phadungnaree School showed that this group of 46 students possessed the low Chemistry 

achievement. Their average final test scores in first semester of academic year 2018 were 5.89 out of 

30 points. To explore the problem, teaching and learning observation was taking placed in Chemistry 

class. The students expressed that they felt bored in the class, had less participation and paid less 

attention to what the teacher was talking to. The students‘ behaviors related to the teacher interview. 

Additional information from their teacher was about their ability to solve the problem. The teacher 

referred to the past exercises that this group of students could barely solve the problem assigning in 

the class. The problem of this student group should be clarified. 

 As mentioned before, this study mainly aimed to explore and clarify the problem of 

mattayomsuksa 4/4 students. Their expressed behavior might come from their attitudes toward science 

learning. The ability to solve problem may be another one problem of this student group.  
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In order to explore and clarify the mentioned problem, the purposes of this study were; to examine 

attitudes toward science learning compared to 70 percent criteria, to examine problem-solving 

thinking skill compared to 70 percent criteria, and to consider the relationship between the results of 

two factors and chemistry achievement. 

 

Method and Materials 

This study is a survey research using purposive sampling to select the target group. Participants 

were 46 mattayomsuksa 4/4 students in Science-Mathematics Program, Padungnaree Scool, Thailand. 

The data collection was operated in the second semester in 2018 school year. 

The data collecting instrument was 20-item questionnaire from previous study (Sirinapa 

Nammano, 2017). This 20-item questionnaire consisted of 3 aspects including of complication of 

scientific content, importance of scientific learning, and satisfaction in scientific learning. Each item 

was divided into 5 scales based Likert Scale. The IOC value was 0.94 considered by the 5 experts in 

field. The second instrument to investigate problem-solving thinking skill is the problem-solving 

thinking skill test consisting of 5 situations from previous study. Each situation asked student to state 

4 steps about the given situation based Weir (Onuma Glawglar, 2014). First step was to state the 

problem. Second step was to state the cause of the problem. Third was to design the way to solve 

problem and last step was to state the result from the designed way to solve problem. The criteria to 

evaluate each step were shown in TABLE 2.  

To gather the data, 46 students of the target group were instructed about the purposes by the 

researcher before giving the questionnaire and the test. Then, they were allowed to complete the 

questionnaire in 20 minutes. After that, the students were allowed to start doing the problem-solving 

thinking skill test in 40 minutes.  

The quantitative data was analyzed using preliminary statistics which were mean value and 

standard deviation value. To interpret the result, mean value of each item was compared to the given 

criteria below. 

TABLE 1: The Criteria for Attitude toward Science Learning Interpretation 

 

 

 

 

TABLE 2: The Criteria to Evaluate Each Step toward Science Learning Interpretation 

      step 

 

score 

state the problem 
state the cause 

of problem 

design the way 

to solve problem 

state the result 

form the designed 

way 

4 most relevant to 

the situation 

most relevant 

to the situation 

most relevant to 

the cause 

most relevant to the 

designed way and 

the cause 

3 relatively 

relevant to the 

situation 

relatively 

relevant to the 

situation 

relatively 

relevant to the 

cause 

relatively relevant 

to the designed way 

and the cause 

2 less relevant to 

the situation 

less relevant to 

the situation 

less relevant to 

the cause 

less relevant to the 

designed way and 

the cause 

1 least relevant to 

the situation 

least relevant to 

the situation 

least relevant to 

the cause 

least relevant to the 

designed way and 

the cause 

 

mean value interpretation 

0 - 2.49 low 

2.50 - 3.49 moderate 

3.50 - 5.00 high 
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Results 

 Attitude toward Science Learning 

 According to TABLE 3, mean value in aspect of complication of science content was 2.89 

which considered in moderate level. The standard deviation was ranging from 0.89 to 1.01 and the 

average of standard deviation was 0.96. Item number 2 and item number 19 were considered in low 

level which stated that I do not like to read science book and I think science is hard to understand 

respectively. Item number 8 and 17 were considered in high level which stated that I think science 

content is challenge to overcome and I think there are new interesting science contents that wait to 

uncovered. 

 

TABLE 3: The Results in Aspect of Complication of Science Content 

 

 

 

 

 

 

  

 As seen in TABLE 4, mean value in aspect of importance of science learning was 3.85 

considering in high level. All items in this aspect were considered in high level too. Standard 
deviation was ranging from 0.74 to 1.11 and the average of standard deviation was 0.92. 

 

TABLE 4: The Results in Aspect of Importance of Science Learning 

number 

of item 
M S.D. interpretation 

6 4.18 0.80 high 

9 4.07 0.88 high 

10 4.11 0.74 high 

13 3.44 0.86 high 

15 3.76 1.06 high 

18 3.58 1.11 high 

20 3.80 1.02 high 

mean 3.85 0.92 high 

 

 The mean value in aspect of satisfaction in science learning was shown in TABLE 5, Item 

number   4, 7, 12, 14 and 16 were considered in moderate level. Item number 1 was considered in 

high level stated that I feel that science learning is fun.  Item number 5 was considered in low level 

which stated that I will like science if there is no test. Standard deviation was ranging from 0.75 to 

1.16. 

 After analyzed the obtained data, the average score of overall scientific attitude test was 12.99 

out of 20 points. There was 31.11 percent of student possessed the higher scores when compared to 70 

percent criteria. 

number 

of item 
M S.D. interpretation 

2 2.78 0.89 moderate 

3 2.2 0.96 low 

8 3.76 0.90 high 

11 2.58 1.06 moderate 

17 3.73 0.93 high 

19 2.31 1.01 low 

mean 2.89 0.96 moderate 
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TABLE 5: The Results in Aspect of Satisfaction in Science Learning 

number 

of item 

M S.D. interpretation 

1 3.53 0.75 high 

4 2.64 1.08 moderate 

5 1.80 1.13 low 

7 3.33 1.14 moderate 

12 3.27 1.12 moderate 

14 3.07 1.16 moderate 

16 2.71 1.11 moderate 

mean 2.91 1.07 moderate 

 

Problem-Solving Thinking Skill 

The result of problem-solving thinking skill test was shown in TABLE 6. The average score of 4 

steps were 0.94, 1.55, 1.59 and 1.24 respectively. The least average score was the step of stating the 

problem and the highest average score was the step of designing the way to solve problem. Overall 

average score of problem-solving thinking skill test was 5.28 out of 20 points. There was 2.22 percent 

of student possessed the higher scores from problem-solving thinking skill test when compared to 70 

percent criteria.  

 

TABLE 6: The Results of Problem-Solving Thinking Sill Test 

steps average score 

1. state the problem 

 

0.94 

2. state the cause of  

    problem 

1.55 

3. design the way to 

    solve problem 

1.59 

4. state the result form 

    the designed way 

1.24 

 

Discussion 

 Attitude toward Science Learning 

 According to the aspect of complication of science content results, most students in this group 

though that science is hard to understand and they did not like to read science book. In contrast, they 

though that science is challenge and interesting to uncover new science knowledge. The results in the 

importance of science learning indicated that this group of students realized how importance of 

science is in life. The last aspect showed that this group of students satisfied in science learning in 

moderate level. They though that science learning is fun. But they did not like to do the science test.  

Some results from the Attitude toward science learning test did not corresponded to the 

former teaching and studying observation. Most students knew how importance science is in life and 

though science learning is fun but few students paid attention and participated in class. The reason 

might come from the old style of teaching. Students got less chance to participate because teacher 

used the lecture-based teaching as a teacher-centered traditional approach which can cause lower 

learning achievement (Acar & Tarhan, 2008).  Nowadays, active learning methods requiring actively 
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participated students is the alternative way to help students to integrate their knowledge, thinking skill 

and other skills in order to promote the meaningful learning. The additional consequence is the 

positive attitude toward learning (Michael & Modell, 2003; Acar & Tarhan, 2010). Moreover, teacher 

may promote the attitude in the aspect of satisfaction in science learning by using alternative ways to 

evaluate students instead of testing only.   

Problem-Solving Thinking Skill 

As seen in TABLE 6, all steps from problem-solving thinking skill test possessed mean value 

less than 2 out of 4 meaning below 50 percentages. The results indicated that students in this group 

could barely state the problem from the given situations. Few students could state relevantly. Next, 

students could barely predict the results from their own designed ways in the last step. All results 

from the problem-solving thinking skill test corresponded to the former teacher interview. The 

Chemistry teacher exercises and problems assigning in class were hard to solve for students. The 

results could clarify that most student cannot understand the message from exercises and problems in 

class. As stated before, teacher-centered traditional approach allows student to have less participation. 

Students had less chance to practice the integrated skill such as the problem-solving thinking skill. For 

this reason, there should be the problem-solving thinking model applied in school because the skill to 

solve problem is not only important for learning but also important for life when encountered 

problems (Alberida & Lufri, 2018). Problem-solving thinking skill was possibly the main problem of 

this student group that needs to solve.    

 

Conclusions 

 Based on the findings, 46 mattayomsuksa 4/4 students attending in the first semester of 

academic year 2018, Padungnaree School, the average score of scientific attitude test was 12.99/20. 

There were 31.11 percent of students possessed the higher scores when compared to 70 percent 

criteria. Most students possessed the negative attitude toward the aspect of complication of science 

content but they realized how important science is. The last aspect indicated the students satisfied in 

science learning in moderate level. Obviously, they do not like science testing. The average score of 

problem-solving thinking test was 5.28/20. The least score was from stating problem step and 

predicting the results from the designing way. There were only 2.22 percent of students possessed the 

higher scores from problem-solving thinking test when compared to 70 percent criteria. The results 

obviously showed that this group of students possessed not only low attitude toward science learning, 

but also low problem-solving thinking skill which were corresponded with their low chemistry 

learning achievement. According to the results, this study can be a preliminary data for the future 

research to enhance the science learning achievement by promoting the attitude toward science 

learning and problem-solving thinking skill. 
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Abstract 

Science is a subject that focuses on the learning process. Besides knowledge which students 

should get from science learning, they should improve problem solving skill which is a crucial skill 

for students who experience learning and living in the 21
st
 century by using scientific knowledge. 

Therefore, the success of Chemistry learning is not only student‟s learning achievement but also 

ability in problem solving using Chemistry knowledge. The purpose of this study was to investigate 

students‟ learning achievement and ability in scientific problem solving of Matayomsuksa 4 students 

using quantitative design to survey. The target group was 35 Matayomsuksa 4/3 students in the first 

semester of the academic year 2018, Phadungnaree School, Mahasarakham, Thailand. The purposive 

sampling was used to select the target group. The research instrument employed in the study was the 

test modified from the previous study. The data was collected using a test which consist of two parts: 

student‟s learning achievement in chemistry and problem solving ability in scientific. The collected 

data were analyzed using percentage and mean value.  The results showed that all of the students had 

learning achievement score less than criterion 50% of full scores. In addition, it was found that 7 

students had over 50% of the full score of ability in scientific problem solving. It indicated that this is 

a significant point that should be considered to develop in future research. 

Keywords: ability in scientific problems solving, purposive sampling, students‟ learning achievement   

Introduction 

  Science plays the important role in both current and future world societies because 

science is involved in daily life tools, tools and products that are used to facilitate life and work are all 

the result of scientific knowledge combined with creativity and knowledge from other sciences. 

Science helps to create knowledge and understanding of natural phenomena resulted in technological 

development. On the other hands, technology role, there is an important part of supporting the 

continuing research and knowledge of science (Ministry of Education, Thailand, 2008). Being 

developed to receive scientific knowledge is important. In addition, having knowledge and 

understanding of the world, nature and technology that humans have created science also allows 

people to develop their thinking skills. Both thought and reason creative thinking, analytical thinking, 

ability to solve problems systematically can decide to use a variety of information and testimony that 

can be verified (Bureau of Academic and Educational Standards, Thailand, 2008: 1) 

 Currently, education management in Thailand focuses on the importance of knowledge Idea, 

ability Morality, ethics and social responsibility. In accordance with the core curriculum of basic 

education (in 2008) has established a vision aimed at developing learners, which is the power of the 

nation to be a human being that is balanced in terms of physical, knowledge, morality and 

consciousness in being a Thai citizen and be a world citizen adhering to the rule of democracy. In 

addition, the core curriculum of basic education also aims to develop learners to meet the standards of 

learning. Which the development of learners to achieve the set learning standards Will help learners to 

have 5 important competencies namely 1) communication ability 2) thinking ability 3) problem-

solving ability 4) ability to use life skills and 5) ability to use technology.  

 According to competencies of the core education curriculum in 2008, focusing on developing 

problem-solving abilities is one of the most important and necessary skills because it affects the 

quality of life development. The ability to survive in a society must be used thinking and solving. 

Therefore, the quality of educational management should be improved to affect student development 

both in learning achievement and analytical ability. Reasoning in solving various problems and 
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lifelong self-learning (Office of the National Education Commission, 2001) Moreover, problem-

solving skills are also skills that can develop attitudes, ways of thinking, values, knowledge, and 

understanding in social situations as well. In the education system, therefore, must focus on 

development. And train young people to have more opportunities to practice problem-solving skills 

(Suwit Munkham, 2008: 16) 

 Chemistry is considered a core science that can permeate several areas of knowledge, such as 

engineering, health, astronomy, biology, and geology, among others. The Chemistry knowledge can 

be used in many different parts such as petroleum industry, medicine, beverages, tools, etc. Moreover, 

knowledge of chemistry can be also used to explain the phenomenon or changes that occur in daily 

life, such as hailstone, breathing, burning, etc. In Thailand, Chemistry is one of the most important 

subjects in sciences. Most of high schools students have to study Chemistry because it is a required 

subject in the curriculum and Chemical studies are considered very important and students need to 

know and understand the basics of chemistry correctly in order to be able to use and link knowledge 

properly (The institute for the promotion of teaching science and technology, 2003). However, the 

contents in Chemistry subject are complex and abstract because it is a study of matter and substance 

changes at the atomic or molecular level. Which cannot be seen with the naked eye, so it is difficult to 

understand due to the teaching behavior of teachers using the lecture method focusing on children to 

memorize organize teaching and learning activities that focus on teachers rather than focus on learners 

Eamporn Lincharoen, Sirisak Maywichai, Phirapa Chanin, 2009, referred to in Kranchan Vilai Sorn, 

2016: 411). 

Science is a subject that focuses on the learning process. Besides knowledge which students should 

get from science learning, they should improve problem solving skill which is a crucial skill for 

students who experience learning and living in the 21
st
 century by using science knowledge. 

Therefore, the success of Chemistry learning is not only student‘s learning achievement but also 

ability in problems solving by using Chemistry knowledge. 

 

Terminology 

 Student‘s learning achievement 

 Learning achievement means learning ability that the learner receives from learning. Based on 

the scores of the achievement tests; measuring behavior from cognitive behavior in all 6 aspects of 

Bloom (Bloom) namely knowledge and memory, understanding, implementation, synthesis analysis 

and valuation. 

 Scientific problems solving 

 Scientific problem solving means a process that requires knowledge or scientific methods. 

And the original experience of the person to be used to solve problems in new situations or problems 

in order to achieve the aims, divided into 4 steps, namely step 1, identify problems, step 2, gather 

relevant information and analyze problems 4 Check results Consistent with the concept of Weir. 

Methodology 

 

This study was descriptive research using quantitative design to survey the students‘ learning 

achievement, and ability in scientific problems solving in Chemistry and analyze of data gathered.  

 Population 

Participant of this research was 35 students of Matayomsuksa 4/3 in high school which was 

located on the north east of Thailand in Mahasarakham province. The purposive sampling was used to 

select the sample to conduct this survey research in first semester of this high school.   

 Instrument 

The data collection instruments of this research was a questionnaire with 40 items to investigate 

students‘ learning achievement and 20 items with 5 situations to investigate ability in scientific 

problems solving, the researcher used approaches of  the multiple choice questions collection from 
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previous study to establish the test. The tests from previous study were checked experts using the 

reliability, difficulty and discrimination which were 0.8935, 0.25-0.76 and 0.27-0.82 respectively.  

Data collection and analyzed 

The data from test were analyst using simple statistic which is the mean value of the students‘ 

learning achievement and scientific problems solving. 

Result 

A. Student‟s learning achievement  

As seen in Table 1, the table shows statistic value for Students‘ learning achievement score in 

Chemistry. 

 

TABLE 1: Mean, Standard Deviation and Percentage Of Mean Of Students‘ Learning Achievment 

Score 

 

Full score 
 Statistic  

mean S.D. % 

40 12.53 2.79 31.32 

  

B. Scientific problems solving 

The table 2 shows mean standard deviation and percentage of mean value of scientific problems 

solving score. 

 

TABLE 2: Mean, Standard Deviation and Percentage of Mean of Scientific Problems Solving Score  

 

Full score 
 Statistic  

mean S.D. % 

20 10.73 3.23 53.65 

 

Discussion 

 Teaching techniques can effects on the results. For normal way, teacher often teach by 

lecture. In this way, it is teacher center. Students cannot learn through doing by themselves. 

Therefore, students‘ center should be the way for teaching in high school. 

Conclusion 

 The data that gathered from test were analyzed in order to study the mean values, standard 

deviation and percentage of mean of the students' learning achievement and scientific problems 

solving.  

The mean value was the students' learning achievement and scientific problems solving were 12.53 

and 10.73 respectively. The results showed that all of students had learning achievement score less 

than criterion 50%   (31.32%) of full scores. Regarding scientific problems solving score, it was found 

that just 7 students had over 50% (53.65%) of full score. It indicated that this is a significant point that 

should be considered to develop in future research.  
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Abstract  

This research aims to study the analytical thinking abilities by 10
th
-grade students, first semester 

of the academic year 2018, Maha Sarakham, Thailand. The samples of this study are 33 10
th
-grade 

students in science and mathematics curriculum. They are selected by purposive sampling method.  

The assessment instrument was used to assess students‟ analytical thinking abilities; there is an 

analytical thinking abilities assessment form. An analytical thinking abilities assessment tool 

comprised of 20 items of multiple choices questions which are divided into 5 aspects of analytical 

thinking abilities according to Marzano‟s taxonomy (2001) including matching, Classifying, 

analyzing, Generalizing and specifying. Data analysis was used mean standard deviation and 

percentage. The results showed that the overall of average scores of 10
th
-grade students‟ analytical 

thinking abilities which are 10.15 accounted for 50.75 percent and average scores of 5 parts are 2.36, 

2.18, 2.61, 1.61 and 1.39 accounted for 59.09, 54.55, 65.15, 40.15 and 46.46 percent of specifying, 

matching, analyzing, generalizing and specifying respectively. However, the data illustrate the scores 

which are both overall and each aspect which does not reach to minimum requirement at 70 percent, 

but there are 3 students have average scores which reach to minimum requirement in overall scores 

of analytical thinking abilities. This study can use to data base for developing students‟ analytical 

thinking abilities and use to be data base to study in future. 

 Keywords: Analytical thinking, 10
th
-grade student, higher order thinking skills 

 

Introduction 

Currently, the progression of technology is very fast. People can access information on several 

sources easily for learning finding information etc. They use obtained knowledge or information from 

searching on the internet to establish many innovative tools which were used for developing several 

parts of the countries such as industrial communication transportation and agriculture. However, 

information on the internet has both authentic and inauthentic information. They should have higher-

order thinking skills which help people to gather information, articulate, visualize and solve complex 

problems in the rapid information age of changing trend world. (Art-In & Tang, 2017) Therefore, 

education is an important part for every country to develop their future human resources to be able to 

think analytically, critically, know how to solve problems, acquire creative and initiative thinking 

skills, know how to obtain knowledge from several sources, learn and construct knowledge by 

themselves and be quality and efficient people. They are essential to developing the country in the 

future. According to the Ministry of Education (2017), stipulated for learners who must have abilities 

about thinking skills namely analytical thinking, creative thinking, and problem-solving, collaborative 

working as well using technology skills. There are important skills in the 21st century.  

Analytical thinking skill is the abilities to identify correct intentions and conclusion relationships 

between statements, questions, concepts, descriptions or other forms. Which represent the expression 

of beliefs, reasons, information, and opinions needed to face the 21st century‘s challenges. Analytical 

thinking skill of Bloom‘ s taxonomy (1956) is one of widely cited sources, is divided into three 

aspects including analysis of elements, analysis of relationships and analysis of organizational 

principles while the analytical thinking of Marzano‘s taxonomy (2001) is divided into five aspects 

including matching, Classifying, analyzing, Generalizing and specifying.  
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Analytical thinking skill is an important skill for students to use their capacities to solve their 

daily problem in long terms life (Schumacher & Ifenthaler, 2018). This action is an essential factor to 

improve students‘ analytical thinking abilities which will lead students to Meaningful learning. 

Meaningful learning will occur when students relate their new both knowledge and experience to exist 

daily problem. Based on the description above, it was necessary to assess analytical thinking abilities 

of 10
th
-grade students for using a database to perform a research in the future. 

 

Methodology 

This research was descriptive research using quantitative design to survey students‘ analytical 

thinking abilities. The method is separated into four stages: participants, data collecting instruments, 

data gathering and data analysis.  

Participants of this research were 33 10
th
-grade students at the school in Maha Sarakham province, 

Thailand.  Samples were selected by purposive sampling method, conducting this survey research in 

first semester of 2018 education year. 

The data collection instrument of this research is a questionnaire with 20 items for analytical 

thinking abilities assessment. The analytical thinking abilities collection instrument is divided into 5 

aspects according Marzano‘ s taxonomy (2011) are comprised matching, Classifying, analyzing, 

Generalizing and specifying, having IOC index value from 0.67-1.00 and reliability value was 0.70. 

Data gathering, the 33 students were evaluated by using an analytical thinking assessment 

instrument and they tested an analytical thinking assessment instrument in their classroom for 30 

minutes. 

The data acquire from questionnaire were analyzed by simple statistics which is mean value, 

standard deviation and percentage of the students‘ analytical thinking abilities in both overall and 

each aspect.  

 

Results 

The gathered data were analyzed to study the mean standard deviation value and percentage of 

students‘ analytical thinking abilities. The mean value of analytical thinking is 2.36, 2.18, 2.61, 1.61 

and 1.39 accounted for 59.09, 54.55, 65.15, 40.15 and 46.46 percent and standard deviation is 0.99, 

1.07, 1.03, 1.06 and 0.90 of matching, classifying, analyzing, generalizing and specifying 

respectively. The overall scores of analytical thinking abilities is 10.15 accounted for 50.75 percent. 

The results of analytical thinking abilities evaluation revealed as follows. The lowest average value 

of analytical thinking was analyzing part which was 1.39 out of five. In contrast, specifying aspect 

was the highest aspects of analytical thinking abilities scores. The average value of specifying aspect 

was 2.36. The overall scores of analytical thinking abilities are 10.15 accounted for 50.75 percent. 

Both overall and separated into 5 aspects scores are not reach to minimum requirement at 70 percent.  

 

TABLE I: showed mean S.D. and percentage of analytical thinking each aspect. 

Analytical thinking 

aspects 
Mean S.D. Percentage 

Matching 2.36 0.99 59.09 

Classifying 2.18 1.07 54.55 

Analyzing 2.61 1.03 65.15 

Generalizing 1.61 1.06 40.15 

Specifying 1.39 0.90 46.46 
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Discussion 

33 10
th
-grade students were assessed analytical thinking abilities by using 20 items of a 

questionnaire set which have IOC index value of each question from 0.67-1.00 and reliability value at 

0.70. The analytical thinking was divided into 5 aspects, including matching, classifying, analyzing, 

generalizing and specifying. The obtained data were analyzed to study mean value standard deviation 

and percentage of students‘ analytical thinking abilities. The results of the analytical thinking revealed 

as follows 2.36, 2.18, 2.61, 1.61 and 1.39 out of four, accounted for 59.09, 54.55, 65.15, 40.15 and 

46.46 percent for matching, classifying, analyzing, generalizing and specifying respects respectively. 

In part of specifying, the mean value of this part was the lowest value when comparing with other 

parts. The result indicated that students have had the most problem in terms of specifying knowledge 

follow by generalizing, classifying, matching and analyzing respectively. although mean value of 

matching part was the most value, overall and all five aspects do not reach to minimum requirement at 

70 percentage.  

However, there are 3 students have overall scores and 17 students in matching aspect, 12 students 

in classifying aspect, 20 students in analyzing aspect, 8 students in generalizing aspect and in 3 

students in specifying aspect have scores which reach to minimum requirement. 

Based on the finding, the mean value of analytical thinking abilities of 10
th
-grade students, both 

overall and each part did not reach to minimum requirement at 70 percent. It caused instruction of 

knowledge in classroom was not promote students to have analytical thinking abilities. Therefore, the 

students‘ analytical thinking abilities of 10
th
-grade students could promote and solve by suitable 

innovative instructions. 

Conclusion 

 The result of 10
th
 grade students‘ analytical thinking abilities assessment reveals that most of 

them who have overall scores which does not reach to minimum requirement at 70 percent. There are 

three students who have overall scores which reach to minimum requirement at 70 percent. The 

students who have got scores which does not reach to 70 percent, will tacked and developed analytical 

thinking abilities by active learning or other effective innovations.  
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Abstract –  

The objective of this research was to evaluate the analytical thinking ability in the biological aspect of grade 

11 students. The evaluation approach was an analytical thinking ability test that invented according to Bloom„s 

taxonomy with 15 multiple choice items which consisted of 3 components – Principles analysis, Component 

analysis and Correlation analysis with 5 items in each part. The sample group was 46 grade 11 students from 

Phadungnaree School, Mahasarakham province in 2018 academic year. The research instruments were an 

analytical thinking ability in the biological aspect test altogether offering 15 multiple choice items within half an 

hour. The research method of this study was a survey research model comprising namely Participant, Data 

Collection Instruments, Data Gathering and Data Analysis. The data were analyzed by using mean, percentage 

and standard deviation. The results presented that the analytical thinking ability in the biological aspect of these 

participants had the lowest average score with 7.33 which less than 70% of all 3 components of analytical 

thinking. Correlation analysis had the highest average score at 3.17, whereas principle analysis and component 

analysis were in middle and lowest average score with 2.37 and 1.78 respectively. Correlation analysis, 

component analysis and principle analysis had a standard deviation of 0.95, 1.11 and 1.14 respectively. This 

result had pointed out that grade 11 students from Phadungnaree school could not analyze circumstances in 

biology subject as it ought to be.  The value of this study can help teachers to develop their pupills„ analytical 

thinking ability by using the appropriate lesson plans. the majority learning problem of grade 11 students can be 

solved by efficient teachers who have experimented in this point. Therefore, the next research might be searching 

for eligible innovations to solve these disadvantages. 

Keywords: Analytical Thinking Ability, Biology, Bloom„ taxonomy, Principle Analysis, Component Analysis, 

Correlation Analysis, Grade 11 Students 

 

Introduction 

The analytical thinking ability is one of high executive thinking ability which play an important role in 

learning. It is necessary that many students should be improve their analytical thinking for gain more knowledge, 

because the analytical thinking ability is the fundamental for further obtain the creative thinking and evaluative 

thinking ability. Therefore, before they will be creative thinking and evaluative thinking they have to get the 

analytical thinking ability in the best level. Actually, students who have the best skill of analytical thinking will 

be the efficient learners. The many scholars, educationists and the other people who have related in education 

system was defined that the analytical thinking in various meaning upon the attitude in each other. Hence, 

researcher  was studied the meaning of this word (Analytical Thinking) from literatures and texts it is evident that 

the analytical thinking mean the one crucial processing in  the brain that can be controlling by metacognition that 

can be practicing in each other. It is directly related to classify the sub-parts of event, phenomena, stories or 

experience. Furthermore, it is remain play an important role in finding the correlation of each events. Finally, 

according to the correlation, principle and component of each part of event it will be help students to believe in 

something or someone and students can be appropriate management all work in their life.  

It is clear that analytical thinking ability is the one part of high thinking ability, that learners, teachers and 

other people should be develop. According to the national development plan, in period of Thailand, 4.0 in which 

accordance with the dramatically development of technology in 21
st
 century. The technology is one factor that 

affected on many organizations of globalization. In Thailand, we have to modify education system for supporting 

the students to gain more benefit from technology. It is not only students to adjust for globalization but also 
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teachers have to change their instruction styles to teach their pupils. It is undeniable that the teachers have to 

control this factor for their learners and help to improve the education system better.  

 

Methodology 

This study was descriptive research using quantitative design to survey the students‘ analytical thinking ability 

in biological aspect. The approach of this study was separated in to four stages in this research – namely 

Participant, Data Collection Instruments, Data Gathering and Data Analysis. 

The sample group was 46 grade 11 students from Phadungnaree School, Mahasarakham province in 2018 

academic year. The purposive sampling was used to select the sample to conduct this survey research. 

The research instrument was an analytical thinking ability in the biological aspect test altogether offering 15 

multiple choice items within half an hour. The test is established according to Bloom‗taxonomy in three parts - 

Principles analysis, Component analysis and Correlation analysis with 5 items in each part.  

The analytical thinking ability in the biological aspect test was used to gather the data from participants. After 

that, the data will be analyed by using mean, percentage and standard deviation. The participants must get 70% in 

three parts for their analytical thinking ability. 

 

Results 

Principle analysis have mean valued with 2.37 that not enough for passing this quastionare, the maximum is 5 

and the minimum is 0, the standard deviation is 1.14 that is more error in this part of principle analysis. 

Component analysis have mean valued with 1.78 that not enough for passing this quastionare, the maximum is 

4 and the minimum is 0, the standard deviation is 1.11. 

Correlation analysis have mean valued with 3.17 that enough for requirement. The minimum and maximum is 

5 and 1 respectively. The standard deviation is 0.95 that is the lowest when compare with principle and 

component analysis.  

Overall, the analytical thinking ability of grade 11 students has mean valued with 7.33. The maximum and the 

minimum is 11 and 3 respectively. The standard deviation is 1.97.   

 

Conclusion and Discussion 

The presented table data expresses the information on grade 11 students‗ analytical thinking ability in the 

biological aspect dividing into Principles analysis, Component analysis and Correlation analysis. It is clear from 

the data that the grade 11 students from Phadungnaree School can not reached to a requirement of this evaluation, 

but it is intersting to note that some pupil have got higher scores from each parts of the test with more than 70 

percent. However, even though some of them will be getting higher point it is not significant to account for 

getting ability in analytical thinking.               

Therefore, the ability in analytical thinking have to improve for getting another higher ability thinking, that 

will be convenient the learners gain more knowledges from other sources. Furthermore, this study will be the 

director of teachers and others people who related in this type of ability thinking to choose the appropriate lesson 

plan for their students.  

 

TABLE 1: The Analytical Thinking Ability Scores 
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Number Component analysis Correlation analysis Principle analysis Altogether 

 

Score Percentage Score Percentage Score Percentage Score Percentage 

1 3 60.00 3 60.00 2 40.00 8 53.33 

2 2 40.00 4 80.00 3 60.00 9 60.00 

3 1 20.00 5 100.00 4 80.00 10 66.67 

4 2 40.00 4 80.00 4 80.00 10 66.67 

5 2 40.00 4 80.00 2 40.00 8 53.33 

6 1 20.00 2 40.00 3 60.00 6 40.00 

7 2 40.00 3 60.00 2 40.00 7 46.67 

8 2 40.00 4 80.00 2 40.00 8 53.33 

9 3 60.00 4 80.00 2 40.00 9 60.00 

10         

11         

12 2 40.00 4 80.00 2 40.00 8 53.33 

13 1 20.00 2 40.00 1 20.00 4 26.67 

14 2 40.00 3 60.00 5 100.00 10 66.67 

15 2 40.00 3 60.00 3 60.00 8 53.33 

16 1 20.00 3 60.00 3 60.00 7 46.67 

17         

18 4 80.00 3 60.00 0 0.00 7 46.67 

19 1 20.00 3 60.00 3 60.00 7 46.67 

20 2 40.00 2 40.00 2 40.00 6 40.00 

21 3 60.00 2 40.00 1 20.00 6 40.00 

22 1 20.00 4 80.00 3 60.00 8 53.33 

23 1 20.00 4 80.00 3 60.00 8 53.33 

24 1 20.00 3 60.00 2 40.00 6 40.00 

25 4 80.00 3 60.00 4 80.00 11 73.33 

26 3 60.00 2 40.00 2 40.00 7 46.67 

27 1 20.00 3 60.00 2 40.00 6 40.00 

28 0 0.00 3 60.00 4 80.00 7 46.67 

29 3 60.00 3 60.00 4 80.00 10 66.67 

30 2 40.00 4 80.00 1 20.00 7 46.67 

31 1 20.00 3 60.00 4 80.00 8 53.33 

32 1 20.00 5 100.00 1 20.00 7 46.67 

33 4 80.00 4 80.00 3 60.00 11 73.33 

34 1 20.00 3 60.00 1 20.00 5 33.33 

35 1 20.00 3 60.00 4 80.00 8 53.33 

36 2 40.00 4 80.00 3 60.00 9 60.00 

37 0 0.00 2 40.00 1 20.00 3 20.00 

38 2 40.00 1 20.00 1 20.00 4 26.67 

39 4 80.00 3 60.00 3 60.00 10 66.67 

40 0 0.00 1 20.00 2 40.00 3 20.00 

41 4 80.00 4 80.00 2 40.00 10 66.67 

42 1 20.00 5 100.00 1 20.00 7 46.67 

43 1 20.00 2 40.00 3 60.00 6 40.00 

44         

45 2 40.00 3 60.00 3 60.00 8 53.33 

46 2 40.00 4 40.00 1 20.00 7 46.67 

47 1 20.00 3 60.00 3 60.00 7 46.67 

48 1 20.00 4 80.00 2 40.00 7 46.67 

49 0 0.00 3 60.00 1 20.00 4 26.67 

50 2 40.00 2 40.00 1 20.00 5 33.33 

Mean 1.78 3.17 2.37 7.33 

Max 4 5 5 11 

Min 0 1 0 3 

SD. 1.11 0.95 1.14 1.97 
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