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Abstract: Each student has differences in problem-solving, scientific literacy, and higher-
order thinking skills. Gender differences partially influence student mindset. The purpose of 
this study was to analyze the problem-solving skill and scientific literation of students on 
different genders. The study adopted and modified the one-shot case study design. The 
subjects of this study were 76 students who took the Animal Ecology course. Both 
experimental classes were given treatment using practical activities. Data on students' 
problem-solving skill were collected by using a test consisting of 25 questions. Whereas 
scientific literacy was collected by using essay questions. Students’ scientific literacy were 
categorized into 5 scales that were analyzed by using percentages. Statistical analysis uses 
descriptive and t-tests to determine differences in problem solving skill on different genders. 
The results showed that (1) 37.66% of students’ scientific literacy are on a multidimensional 
and conceptual scale, while the remaining 62.34% were on a functional, nominal and literacy 
scale, (2) students' problem-solving skill are in the medium category, and there is no 
difference in problem-solving skill in males and females (p>.05).  
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Introduction  

 
There are two levels of thinking, namely (1) Low 

Order Thinking Skills and (2) Higher Order Thinking 
Skills (HOTS) (Mohamed & Lebar, 2017). HOTS is 
defined as the ability to think critically, logically, 
reflectively, metacognitively, and creatively (King et al., 
2012). HOTS includes levels of analysis, synthesis, and 
evaluation (Brookhart, 2010) which are part of the 
revision of Bloom's taxonomy (Fanani, 2018) as well as 
cognitive mastery in applying routine things in new and 
different situations (McDavitt, 1994; Dinni, 2018). HOTS 
is divided into three categories, i.e. the transfer of 
information or knowledge, critical thinking, and 
problem-solving (Brookhart, 2010). Information or 
knowledge transfer is the ability to connect with other 
people who are not familiar with the situation; critical 
thinking skills related to the ability to understand logic 

problems, reflective thinking skills and the ability to 
debate which can be focused on making decisions or 
doing something; while the ability to solve problems 
related to the ability to find new ways, solutions that are 
not common, and define problems creatively (Widana, 
2017).  

The ability to solve problems is one of the skills that 
students must have in the 21st century (Redhana, 2019). 
Problem-solving skills related to the ability to search, 
choose, evaluate, organize, and consider various 
alternatives and interpret information (Zubaidah, 2016). 
Problem-solving skill is important to improve the 
quality of human resources (Cahyani & Setyawati, 2017). 
Problem-solving skill benefit students by helping 
students’ solve problems of daily life and develop 
themselves (Mulyati, 2016); improve students' 
understanding of the material and relate it to real-life; 
and improve students' analytical and synthesis skills 
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(Murdiana, 2015). The ability to understand lessons and 
implement them in problem-solving in real life is one 
indicator of learning success. Therefore, to improve the 
skill of problem-solving as one of the successes of 
learning, scientific literacy is needed. Literacy is very 
important for students to apply their knowledge to solve 
problems in daily life for personal, social and global 
needs (Schleicher et al., 2009). Besides, scientific literacy 
is an indicator of the quality of education and human 
resources of a country (Winata, 2018). 

Science literacy is the use of scientific knowledge to 
identify questions, obtain new knowledge, explain 
scientific phenomena, and draw a conclusion based on 
evidence about issues related to science (OECD, 2013). 
Science literacy includes an understanding and 
knowledge of science, scientific processes, and the 
development of scientific attitudes that are used to solve 
various problems and make decisions based on scientific 
considerations (Yuliati, 2017). Science literacy is also 
defined as the use of scientific knowledge and its 
applications in society. Science literacy is important for 
society because of many problems in society related to 
science and technology (Mahardika et al., 2016).  

The results of preliminary studies reveal that the 
ability of scientific literacy is influenced by higher-order 
thinking skills (Rahayuni, 2016; Cahyana et al., 2017; 
Susiati et al., 2018). The results of the study revealed that 
there was linearity between higher-order thinking skills 
and scientific literacy abilities. However, not many types 
of research have revealed how HOTS-based questions 
can measure scientific literacy and student problem-
solving skill using the same instrument. Besides, there is 
still little research that reveals the impact of HOTS on 
problem-solving skill and scientific literacy in different 
genders. This research will strengthen previous research 
and also as a new reference on how to develop HOTS-
based questions to measure the scientific literacy and 
problem-solving skill of students on different genders. 

 
Methods  

 
This study adopted and modified the one-shot case 

study design (Campbell & Stanley, 2015). The subjects of 
this study were sixth-semester Biology Education 
students who were taking Animal Ecology courses at the 
Faculty of Teacher Training and Education, University 
of Mataram, with a total of 76 people. Two selected 
experimental classes selected randomly were treated 
using practicum activities. The next two classes were 
given HOTS questions in the form of essays to measure 
the literacy of students who amounted to 3 questions 
and multiple-choice questions to measure the problem-
solving skill of students which totaled 25 questions. All 
data collection instruments were validated by material 
experts and evaluation experts. Material experts are 
lecturers who teach Animal Ecology lectures, while 

evaluation experts are lecturers who teach learning 
evaluation lectures. The scientific literacy ability that 
was analyzed was the ability of students' biological 
literacy which was categorized into 5 scales, namely 
multidimensional, conceptual, functional, nominal and 
literacy (Mahardika et al., 2016). Data on students' 
biological literacy abilities were analyzed using 
descriptive statistics (McCluskey & Lalkhen, 2007), 
while problem-solving ability data was converted into 
nominal data which was further analyzed using an 
independent sample t-test (Gerald, 2018) to determine 
differences in problem-solving skill in males and 
females’ students.  

 
Results and Discussion 

 
To determine the ability of student literacy, an 

analysis of student answers was conducted which were 
categorized into 5 literacy scales, namely 
multidimensional, conceptual, functional, nominal and 
literacy. The results of the biology literacy analysis of 
students are shown in Figure 1. 
 

 
Figure 1. The results of student biology literacy analysis 

 
The results of the analysis in Figure 1 show that as 

many as 6.49% of students have a multidimensional 
literacy scale and 31.17% have a conceptual literacy. 
Multidimensional literacy refers to answers that 
combine a scientific understanding of various 
disciplines using scientific investigation procedures. 
Besides, answers develop some understanding and 
relate it to everyday life. Whereas conceptual literacy 
leads to answers that develop conceptual understanding 
and relate it to students' understanding of science and 
demonstrate procedural abilities and scientific processes 
(Mahardika, Suwono and Indriwati, 2016). When 
referring to Bloom's taxonomic cognitive level, 
multidimensional and conceptual literacy leads to the 
level of evaluation and creation. Therefore, the two 
scientific literacies are analogous to the ability to think at 
a higher level at levels C5 and C6. 
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Based on the results in Figure 1 it was also revealed 
that few of the students had multidimensional and 
conceptual literacy compared to the other three literacy 
scales. The percentage of students who have 
multidimensional and conceptual literacy is 37.66%, 
while the remaining 62.34% of students are on the 
functional, nominal and literacy scales. Seeing this 
result, it was revealed that only 37.66% of students could 
solve HOTS questions and the majority of students 
could not work on the HOTS questions that were given. 
The low number of students who have 
multidimensional and conceptual literacy is likely due 
to several factors, namely (1) the initial ability of 
students in the Animal Ecology course is low. This is 
reinforced by classroom observation activities which 
showed that mastery of Animal Ecology material by 
students is still low. This has also been reported by 
Hanafi & Wulandari (2019) who revealed that early 
understanding affects students' abilities in solving 
HOTS questions; and (2) students have never been 
trained to use higher-order thinking skills so that when 
given HOTS questions, students have difficulty in 
solving the given questions. This is reinforced based on 
the results of interviews with students who revealed that 
the Animal Ecology course was the first course to initiate 
the training of high-level thinking skills to students. This 
is supported by Angraini's research (Angraini, 2014) 
which found that the factor of habituation or training by 
the teacher in the learning process affects the results of 
students' scientific literacy. 

Based on the results of this study it is known that 
the HOTS questions given can reveal the literacy abilities 
of students especially biology literacy. This is because 
the HOTS questions that have been prepared have 
special characteristics so that they can measure the 
scientific literacy of students, namely (1) HOTS 
questions that are developed based on contextual issues. 
This is important because the ability of scientific literacy 
is related to the ability to solve problems in daily life 
(OECD, 2013), so HOTS questions that are developed 
must be able to reveal the problem-solving skill of 

students. This is in accordance with the opinion of 
Fanani [4] which states that HOTS questions must be 
able to uncover contextual problems and be able to 
connect, interpret, and integrate knowledge in 
classroom learning to solve problems in real contexts; (2) 
HOTS questions are developed to ask students to think 
critically through a process of analysis, reflection, and 
giving arguments to each of their answers, so that each 
student's answer is a picture of critical thinking skills as 
well as a description of their literacy abilities. This is 
reinforced by the results of previous studies which 
found that critical thinking skills can affect the ability of 
scientific literacy (Cahyana, Kadir and Gherardini, 
2017). Both of these characteristics are believed to be the 
cause of the ability of HOTS questions to reveal the 
ability of students' scientific literacy. 
To determine students 'problem-solving skill, an 
independent sample t-test was analyzed to determine 
differences in students' problem-solving skill based on 
gender. Before the independent sample t-test was 
performed, a prerequisite analysis is carried out to 
determine the homogeneity and normality of the data. 
The results of homogeneity and normality data analysis 
are shown in Tables 1 and 2. 
 
Table 1. Data normality test results 

Variable Gender  Kolmogorov-Smirnov 
statistic df sig 

Problem-solving 
ability 

Male  .119 13 .200 
Female  .111 63 .053 

 
Table 2. Homogenitas varians test result 

  Levene 
statistic 

df sig 

Student’s 
Problem-
solving 
ability 

Based on Mean .026 74 .873 
Based on Median .037 74 .848 
Based on Median 
and with 
adjusted df 

.037 43.602 .848 

Based on 
trimmed mean 

.026 74 .871 

 

Tabel 3. Independent sample t-test result 

Variable Levene’s Test for Equality of 
Variances t-test for Equality of Means 

Problem-solving 
ability 

F Sig. t Df Mean 
Difference 

Std. Error 
Difference 

Sig (2-
tailed) 

.026 .873 -1.085 74 -4.05372 3.73737 .282 

The results of the analysis of data normality in 
Table 1 show that the probability value (p) is greater 
than .05 for both males and females. Therefore, the data 
on students' problem-solving skill is normally 
distributed. While the results of the homogeneity 
analysis show that the probability value (p) is also 
greater than 0.05 (Table 2). Based on the results obtained, 
the data has a homogeneous variance. After conducting 

the next prerequisite test, an independent sample t-test 
was conducted to determine differences in students' 
problem-solving skill in different genders. The results of 
independent sample t-test analysis are shown in Table 3. 
The analysis results in Table 3 show that the probability 
value is greater than .05 (p = .873> .05). This revealed 
that there was no difference in problem-solving skill in 
male and female students. These results reinforce 
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previous studies which revealed that there were no 
differences in ability between male and female students 
in solving mathematical problems (Indrawati & Tasni, 
2016), addition female and male subjects were able to 
solve problems in either category (Nur & Palobo, 2018). 
The results of descriptive analysis of problem-solving 
skill in male and female students revealed that the 
average value of problem-solving skill in females was 
43.25, while in males was 47.31 and both were included 
in the moderate category (Romika, 2019). This lack of 
problem-solving skill is suspected because students are 
less accustomed to being trained to solve problems 
based on HOTS and based on problem-solving (Anisah 
& Lastuti, 2018). This research has a weakness, namely, 
the number of samples is still small, especially for the 
number of male student samples, so it is necessary to do 
further research with a larger sample size to get better 
results. 
 
Conclusion  
 

The results of this study indicate that HOTS 
questions can reveal literacy abilities and students’ 
problem-solving skill. Furthermore, it is known that 
37.66% of student literacy skills are on a 
multidimensional and conceptual scale, while the 
remaining 62.34% is on a functional, nominal and 
literacy scale. The results of the analysis of problem-
solving skill show that the problem-solving skill of 
students are in the medium category, and there are no 
differences in problem-solving skill in males and 
females. 
 
Acknowledgments  
 
The author would like to thank LPPM STIKES Griya 
Husada Sumbawa for facilitating researchers and the 
leadership of STIKES Griya Husada Sumbawa for 
providing funds to carry out this internal research. To 
the Research Team, ASGM workers, the Head of the 
Village of Padesa, Head of UPT Lantung who has been 
willing to help and provide convenience in taking 
samples. Materials and construction laboratory 
assistant, Public Works Department of Mataram City 
who has helped a lot in the process of this research to 
completion. 
 
 
References  
 
Angraini, G. (2014, October). Analisis Kemampuan 

Literasi Sains Siswa SMA Kelas X di Kota Solok. 
In mathematics and sciences forum 2014. Retrieved 
from 
http://prosiding.upgris.ac.id/index.php/masif20
14/masif2014/paper/viewFile/427/378  

Anisah, A., & Lastuti, S. (2018). Perbedaan Kemampuan 
Pemecahan Masalah Matematika Mahasiswa PGSD 
Ditinjau dari Aspek Gender. JURNAL 
PENDIDIKAN MIPA, 8(1), 99-103.  
https://doi.org/10.37630/jpm.v8i1.70 

Brookhart, S. M. (2010). How to assess higher-order thinking 
skills in your classroom. ASCD. 

Cahyana, U., Kadir, A., & Gherardini, M. (2017). Relasi 
Kemampuan Berpikir Kritis dalam Kemampuan 
Literasi Sains pada Siswa Kelas IV Sekolah 
Dasar. Sekolah Dasar: Kajian Teori dan Praktik 
Pendidikan, 26(1), 14-22. 
http://dx.doi.org/10.17977/um009v26i12017p014 

Cahyani, H., & Setyawati, R. W. (2017, February). 
Pentingnya Peningkatan Kemampuan Pemecahan 
Masalah melalui PBL untuk Mempersiapkan 
Generasi Unggul Menghadapi MEA. In PRISMA, 
Prosiding Seminar Nasional Matematika (pp. 151-160). 
Retrieved from 
https://journal.unnes.ac.id/sju/index.php/prism
a/article/view/21635  

Campbell, D. T., & Stanley, J. C. (2015). Experimental and 
Quasi-experimental Designs for Research. Ravenio 
Books. 

Dinni, H. N. (2018, February). HOTS (High Order 
Thinking Skills) dan Kaitannya dengan 
Kemampuan Literasi Matematika. In PRISMA, 
Prosiding Seminar Nasional Matematika (Vol. 1, pp. 
170-176). Retrieved from 
https://journal.unnes.ac.id/sju/index.php/prism
a/article/view/19597  

Fanani, M. Z. (2018). Strategi pengembangan soal hots 
pada kurikulum 2013. Edudeena, 2(1), 57-76. 
https://doi.org/10.30762/ed.v2i1.582  

Gerald, B. (2018). A Brief Review of Independent, 
Dependent and One Sample t-test. International 
Journal of Applied Mathematics and Theoretical Physics, 
4(2), 50. Retrieved from 
http://article.ijoamtp.com/pdf/10.11648.j.ijamtp.2
0180402.13.pdf  

Hanafi, M., & Wulandari, K. N. (2019). Analisis 
kemampuan siswa dalam menyelesaikan soal high 
order thinking ditinjau dari kemampuan awal 
matematis siswa. In Seminar & Conference 
Proceedings of UMT. 
http://dx.doi.org/10.31000/cpu.v0i0.1681 

Indrawati, N., & Tasni, N. (2016). Analisis Kemampuan 
Pemecahan Masalah Berdasarkan Tingkat 
Kompleksitas Masalah dan Perbedaan 
Gender. Saintifik, 2(1), 16-25. 
https://doi.org/10.31605/saintifik.v2i1.92 

King, F. J., Goodson, L., & Rohani, F. (2012). High Order 
Thinking Skills, Definition, Teaching Strategies, 
Assessment. Educational Services Program.  

Mahardika, E. A. S., Suwono, H., & Indriwati, S. E. 
(2016). Eksplorasi Kemampuan Awal Literasi 



Jurnal Penelitian Pendidikan IPA (JPPIPA) November 2022, Volume 8, Issue 5, 2508-2512 
 

2512 

Biologi Siswa Kelas X SMAN 7 Malang. Prosiding 
Seminar Nasional Pendidikan Biologi dan Saintek 
2016, Surakarta 21 Mei. Retrieved from 
https://publikasiilmiah.ums.ac.id/xmlui/handle
/11617/8005  

McCluskey, A., & Lalkhen, A. G. (2007). Statistics I: data 
and correlations. Continuing Education in 
Anaesthesia. Critical Care & Pain, 7(3), 95-99. 
https://doi.org/10.1093/bjaceaccp/mkm012 

McDavitt, D. S. (1994). Teaching for Understanding: 
Attaining Higher Order Learning and Increased 
Achievement through Experiential Instruction. 
Retrieved from https://eric.ed.gov/?id=ED374093  

Mohamed, R., & Lebar, O. (2017). Authentic assessment 
in assessing higher order thinking 
skills. International Journal of Academic Research in 
Business and Social Sciences, 7(2), 466-476. 
https://doi.org/10.6007/IJARBSS/v7-i2/2021  

Mulyati, T. (2016). Kemampuan pemecahan masalah 
matematis siswa sekolah 
dasar. EDUHUMANIORA: Jurnal Pendidikan 
Dasar, 3(2), 1-15. 
https://doi.org/10.22487/aksioma.v4i1.43 

Nur, A. S., & Palobo, M. (2018). Profil Kemampuan 
Pemecahan Masalah Matematika Siswa Ditinjau 
Dari Perbedaan Gaya Kognitif Dan Gender. Kreano, 
Jurnal Matematika Kreatif-Inovatif, 9(2), 139-148. 
https://doi.org/10.15294/kreano.v9i2.15067 

Organisation for Economic Co-operation and 
Development. (2013). PISA 2012 assessment and 
analytical framework: Mathematics, reading, science, 
problem-solving and financial literacy. OECD 
Publishing. 

Rahayuni, G. (2016). Hubungan keterampilan berpikir 
kritis dan literasi sains pada pembelajaran IPA 
terpadu dengan model PBM dan STM. Jurnal 
penelitian dan Pembelajaran IPA, 2(2), 131-146. 
http://dx.doi.org/10.30870/jppi.v2i2.926 

Redhana, I. W. (2019). Mengembangkan Keterampilan 
Abad Ke-21 Dalam Pembelajaran Kimia. Jurnal 
Inovasi Pendidikan Kimia, 13(1), 2239-2253. 
https://doi.org/10.15294/jipk.v13i1.17824 

Romika, R. (2019). Analisis Tingkat Kemampuan Siswa 
dalam Pemecahan Masalah Matematika 
Menggunakan Media Visual dan Non Visualpada 
Materi Bangun Ruang Sisi Datar di SMP dengan 
Teori Van Hiele. MAJU: Jurnal Ilmiah Pendidikan 
Matematika, 1(2), 18-32. Retrieved from 
https://ejournal.stkipbbm.ac.id/index.php/mtk/
article/view/255 

Schleicher, A., Zimmer, K., Evans, J., & Clements, N. 
(2009). PISA 2009 Assessment Framework: Key 
Competencies in Reading, Mathematics and 
Science. OECD Publishing (NJ1). Retrieved from 
https://eric.ed.gov/?id=ED523050  

Susiati, A., Adisyahputra, A., & Miarsyah, M. (2018). 
Correlation of comprehension reading skill and 
higher-order thinking skill with scientific literacy 
skill of senior high school biology teacher. Biosfer: 
Jurnal Pendidikan Biologi, 11(1), 1-12. 
https://doi.org/10.21009/biosferjpb.11-1.1 

Widana, I. W. (2017). Higher Order Thinking Skills 
Assessment (HOTS). JISAE: Journal of Indonesian 
Student Assesment And Evaluation, 3(1), 32-44. 
Retrieved from 
http://repo.mahadewa.ac.id/id/eprint/662/1/2.
%20HOTS%20JISAE.pdf  

Winata, A., & RW, I. S. (2018). Kemampuan Awal 
Literasi Sains Peserta Didik Kelas V SDN Sidorejo I 
Tuban Pada Materi Daur Air. JTIEE (Journal of 
Teaching in Elementary Education), 2(1), 58-64. 
http://dx.doi.org/10.30587/jtiee.v2i1.356 

Yuliati, Y. (2017). Literasi Sains dalam Pembelajaran 
IPA. Jurnal Cakrawala Pendas, 3(2), 21-28. Retrieved 
from 
https://core.ac.uk/download/pdf/228882834.pdf  

Zubaidah, S. (2016, December). Keterampilan abad ke-
21: Keterampilan yang diajarkan melalui 
pembelajaran. In Seminar Nasional Pendidikan 
dengan tema “Isu-isu Strategis Pembelajaran MIPA 
Abad, 21(10). Retrieved from https://s.id/1qFTj  

 


