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ABSTRACT 
Students' ability in Indonesia has decreased due to the COVID-19 
pandemic, so the Government provides solutions to restore learning in 
Indonesia through a Merdeka curriculum. The impact on schools, 
especially mathematics subjects, decreased mathematical problem-solving 
abilities. The decreasing ability of students to solve problems requires a 
test instrument based on the SOLO taxonomy. The formative research 
model is the type of this research. The stages in the model are preliminary 
and formative evaluation. Stages such as self-evaluation, expert review, 
one-to-one, small group, and field tests are the stages in formative 
evaluation. Based on the validation results of the four validators, the 
average score of the material aspect validation results is 94% with a very 
valid category, the average score for the constructed aspect is 87% with a 
very valid category, the average score for the language aspect is 92% with 
a very valid category, and the average score of all aspects is 91% with a 
very valid category so that the test instrument developed is categorized as 
very valid. The trial subjects in this study were conducted at SMAN 15 
Pekanbaru, SMAN 12 Pekanbaru, MAN 3 Pekanbaru and SMA Plus 
Pekanbaru. Quantitative data is used as data analysis in this study. The 
research results that have been carried out from 20 questions, obtained 
from as many as 18 questions based on the SOLO taxonomy, have been 
tested and declared valid and reliable with a Cronbach's Alpha value of 
0.871. 

 
INTRODUCTION 

The world of education faces changes in the education system caused by the COVID-19 
pandemic, which requires all face-to-face learning to become distance learning. For approximately 
two years, the world was faced with the Covid-19 pandemic. Now, the world of education is back to 
normal because it complies with the health protocols that the Government has conveyed. During 
learning during the COVID-19 pandemic, the Government has designed a new curriculum to restore 
the world of education in Indonesia, known as the Merdeka curriculum. Anggraena et al. (2021) 
stated that the Merdeka curriculum needs to be designed because of the learning crisis caused by the 
COVID-19 pandemic.  

The presence of a new curriculum, namely the Merdeka curriculum, is used as the first step in 
learning recovery caused by COVID-19, which aims to reduce the consequences of learning loss and 
support the realization of the national education goal, namely educating the life of the Muniroh 
(2022). The Merdeka curriculum has several principal characteristics that can encourage learning 
recovery, namely 1) Learning activities are designed using project-based learning as an effort to 
develop soft skills and character profiles of Pancasila students (faith and devotion to God and noble 
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character, global diversity, cooperation, creativity, critical reasoning, and independence); 2) 
Learning materials focus on deepening literacy and numeracy as one of the basic competencies; and 
3) Teachers have the freedom to design learning tailored to the abilities of students that are in line 
with the local context and content of Lisanul (2022). 

The Merdeka curriculum has the term "Learning Outcomes," abbreviated as CP, which, 
according to Anggraena et al. (2021), students for each subject must achieve a minimum competency. 
The theory of constructivism became the basis for the development of CP because the achievements 
in CP used the same theory. Competency achievement uses the term "understanding," which is 
interpreted as an understanding achieved through the ability to apply and analyze a concept.   

For CP to be achieved, which is expected to show a series of learning processes of a scientific 
concept, starting from understanding problems to more complex ones, it is necessary to have a 
taxonomy. Taxonomy has operational verbs based on each level. Taxonomy Structure of Observed 
Learning Outcomes, or SOLO for short, is one of the taxonomies that can be used in a Merdeka 
curriculum. The SOLO taxonomy can be used as a measuring tool to determine how students respond 
to a problem or task that is classified into five levels (Mulbar, Rahman, & Ahmar, 2017). Based on 
Ilhan and Gezer (2017), the SOLO taxonomy can measure students' cognitive levels more accurately 
compared to Bloom's taxonomy. SOLO taxonomy has five levels, from simple to more complex, 
according to Halimah (2020), including pre-structural, uni-structural, multi-structural, relational, 
and extended abstract. Anggraena et al. (2021) say that to achieve more complex cognitive demands, 
for example, propose creative solutions and not just answer questions. To achieve the learning 
objectives derived from CP, well-constructed instruments must be prepared.  

Test instruments compiled by teachers must meet the requirements to measure learners' 
abilities. A good test instrument must be valid and reliable to benchmark students' abilities (Ananda 
Setiyawan and Sri Wijayanti, 2020). Prabowo et al. (2018) mentioned that the existing test 
instruments still do not meet the requirements of a good test, so the measurements are inaccurate. 
According to what was conveyed by Manfaat and Nurhairiyah (2014), test instruments have a very 
important role in determining the effectiveness of the learning process. Based on what has been 
explained by Prabowo, Manfaat, and Nurhairiyah, it is necessary to develop a test instrument that 
meets the requirements of a good test so that the test used by teachers becomes accurate and can be 
used to measure the ability of students so that this instrument becomes a very important component 
to measure the ability of students so that the learning process becomes more effective.  

Teachers need test instruments to help teachers when facing the COVID-19 pandemic. Based 
on the results of researchers' interviews with mathematics teachers at SMA Negeri 15 Pekanbaru, 
SMA Negeri 12 Pekanbaru, and SMA Plus Pekanbaru, information was obtained during the COVID-19 
pandemic. Research conducted by Budiyanti and Chotimah (2020) through the mathematics lesson 
test showed that some students had difficulty understanding mathematics lessons. Dwidarti et al. 
(2019) mentioned that students have difficulty solving problems in story questions, even though 
story questions play an important role in knowing students' abilities. Teachers are faced with various 
activities such as preparing distance learning tools such as making PowerPoints, which can take up 
teacher time, and sometimes teachers only cite tests from Google or books. The teacher also admitted 
that there are still students who have not been able to solve problems in the form of stories. Whereas, 
according to Chiang and Lee (2016), the teacher should design learning that can foster students' 
positive attitudes toward mathematics and test instruments that can measure students' problem-
solving abilities  

Based on the description of the problems regarding students' mathematical problem-solving 
abilities, test instruments, and SOLO taxonomy, research was carried out to develop test instruments 
for mathematical problem-solving abilities to measure students' SOLO taxonomy levels in the 
independent curriculum. The developed test instrument will go through validity and reliability tests 
to obtain a test instrument that can be used to measure students' SOLO taxonomy levels. Therefore, 
the formulation of the problem in this study is "Does the test instrument for mathematical problem-
solving abilities to measure the SOLO taxonomy level of students in the Merdeka curriculum meet 
valid and reliable criteria?'. What are the student achievements when using the test instrument to 
measure problem-solving abilities at the SOLO taxonomy level? The results of this study are expected 
to help teachers or students practice mathematical problem-solving skills based on the SOLO 
taxonomy.  
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METHODS 

The method used in this study is a formative research type model carried out through the 
preliminary and formative evaluation stages. The formative research model was introduced by 
Tessmer (Heriyadi & Prahmana, 2020), and the research steps can be seen in Figure 1.  

In the preliminary stage, it is intended to prepare everything related to research. Starting with 
determining the test subject, the researcher chose the place of the test subject, namely at SMAN 15 
Pekanbaru, SMAN 12 Pekanbaru, MAN 3 Pekanbaru, and SMA Plus Pekanbaru. These four schools 
were selected to represent all levels of school accreditation. Then, proceed with analysis activities, 
namely, researchers carry out needs analysis activities to find out school needs that can be taken into 
consideration in carrying out development activities, the student analyses to determine the character 
of students who can be taken into consideration in carrying out development activities, and 
curriculum analysis and material provided, used to help identify materials used as development 
materials. After the analysis activity, the researcher designed the product used to produce prototype 
I. There were several stages in the formative evaluation stage (Heriyadi & Prahmana, 2020). The first 
stage is self-evaluation, namely, the product that has been designed and then revised by the 
supervisor, and the product is revised and reassessed by the researcher. The second stage is an 
expert review, a validation test by experts in test instruments' material, construction, and language 
development. Based on the guidebook for writing the FKIP Unri final project, there are validator 
requirements (Mahdum et al., 2020), namely: 1) a minimum of five years of experience in the field 
with evidence of an expert certificate or certificate, 2) expert validator from academia, namely a 
minimum of a doctorate with the functional position of lector, and/or has a license following his 
expertise and/or master with the position of head lector. 

The indicators assessed in the material field are the suitability of the test items with the test 
indicators. The test is unlike PPPK (Pornography, Politics, Propaganda, Violence) and SARA 
(Ethnicity, Religion, Race, Intergroup). The suitability of the limits of the expected questions and 
answers, the suitability of the material and competence, and the suitability of the content of the 
material asked. Indicators assessed in the field of constructs include test instructions, use of 
command words or question words that guide essay answers, use of tables and/or pictures and/or 
the like, suitability of scoring guidelines and criteria or sentences containing keywords, test items 
can measure Mathematical Problem Solving Ability (KPMM), and alternative solutions according to 
the SOLO taxonomic indicators. The indicators assessed in the language field include the presentation 
of the test sentence formulation, using Indonesian language rules, containing multiple meanings 
(ambiguous), not offending other people's feelings, and not using regional languages. At this stage, 
prototype II is produced. Experts use this validity sheet to assess the validity of the test instrument. 
The results obtained are considered to improve the test instrument developed so that it is feasible to 
use. The validity sheet uses a Likert scale because the opinions and perceptions of the three 
validators will be measured. Scores on the Likert scale include 5 = very suitable, 4 = suitable, 3 = quite 
suitable, 2 = less suitable, and 1 = not suitable. 

The third stage is the one-to-one stage, namely selecting three to five non-test subject students 
with low, medium, and high levels of ability based on the value of learning outcomes obtained or 
teachers who directly select their students (Susilawati et al., 2021). Selected students will take the 
test. After doing the test, the students were interviewed about the tests that had been done, so the 
suggestions from the students became the material for the revision of prototype I, and the results of 
the improvements were called prototype II. The fourth stage is the small group stage, namely the 
number of students selected to take the test should not be less than eight students because it is feared 
that the results will be less representative, and it is not recommended that more than twenty-one 
(Susilawati et al., 2021). Selected participants will take the test. After the test, students are directed 
to fill out a student response questionnaire. 

The test item indicator presents tests on the material of sequences and series according to the 
material that has been studied. The test items are easier to do if the test is arranged from easy to 
more difficult, clarity of image display in tests, completeness of image display in tests, clarity of table 
display in the test. The test, the completeness of the table displayed in the test, the test given using 
standard Indonesian, the test given does not cause multiple interpretations, the test given is easy to 
understand, the test given can demand in-depth knowledge of students when answering it, the test 
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given is related to life making it easier for students to solve them, the tests given make students 
motivated in training to face unusual tests (complicated tests), students write down what is known 
from the test, students write down what is asked from the test, students Learn to write examples of 
anything, okay? It is known from the test that students write down the completion steps completely, 
write down the completion steps, write conclusions from what has been answered, and students 
need more time to do the test. The student response questionnaire sheet uses a Likert scale to 
measure students' opinions and perceptions of the tests (Djaali et al., 2008). Scores on the Likert 
scale include 5 (strongly agree), 4 (agree), 3 (disagree), 2 (disagree), and 1 (strongly disagree). The 
results of student assessments through response questionnaires are processed, the response levels 
of students are calculated, and student comments are used to revise the developed product. The 
result of this stage is prototype III. 

The last stage is the field test stage, where the subject of the field test is all students in one class. 
Students take the test, and after completing it, the researcher distributes student response 
questionnaires to see the readability of students on the test they have done. The researcher 
processed the scores of students from doing the test and the results of the assessment of student 
responses. The score is calculated using mathematical calculations to determine the test items' 
validity and reliability. If the test instrument is valid and reliable, it can be referred to as the final 
draft. The quantitative data used in this study are values or numbers obtained from the internal 
validity analysis sheet from the assessment of experts, while for internal validity, external validity, 
and test item reliability from field trials, the results are then processed using mathematical formula 
calculations. The following is a formula for internal validation using a modified formula as follows 
(Imroatus et al., 2019): 

 

𝑉𝑎 =
𝑇𝑠𝑎
𝑇𝑠ℎ

× 100% 

Information:  
𝑉𝑎  : the average score of the overall validation of the test items 
𝑇𝑠𝑎  : total average of the three validators from test number 1 to number 20 
𝑇𝑠ℎ  : maximum score  
 
According to Darma (2021), the external validity test is a test by comparing the calculated r-

value (Pearson Correlation) with the r-table value. The calculated r-value (Pearson Correlation) is 
used to measure the validity of the SOLO taxonomy-based test instrument. Then, the calculated r 

 
Figure 1. Research steps using formative research model 
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(Pearson Correlation) and r table will be searched (Heale & Twycross, 2015). To determine the 
calculated r-value, the value listed in the Pearson Correlation line can be used, while to determine 
the r-table value, namely, in the df column, the N-2 formula is used, where N is the number of 
respondents (Taherdoost, 2018). The reliability of the SOLO taxonomy-based test instrument was 
obtained by testing the test items that were developed on research test subjects with an internal 
consistency technique. The test instrument was tested on students/research test subjects only once, 
and then the test data results were analyzed by Retnawati (2016). The method of calculating the 
reliability of this study uses Cronbach's Alpha method using SPSS software. The test that is analyzed 
for reliability is a test that is declared valid, both internal validation and external validity. The results 
of students' answers are used to analyze the reliability of the SOLO taxonomy-based test instrument. 
The criteria for the level of difficulty must meet the criteria for difficult, medium, and easy in the 
range of 0.15 < DK < 0.85, and for the discrimination power, the criteria that are met are fairly good, 
good, and very good, namely 0.4 < DP < 1.0). 

Preliminary stage 
This stage carried out several activities by researchers, including choosing the place of the test 

subject. The researcher chose the place of the trial subject that met several conditions that must be 
met; namely, the school had taught the material for sequences and series to its students, and there 
were no schools that used the SOLO taxonomy. After choosing a school, an initial analysis is carried 
out: needs analysis, student analysis, curriculum, and material analysis. The analysis was carried out 
to determine what obstacles or problems the school faced and the school's need for a better 
education system, especially in mathematics subjects, after the Covid-19 pandemic. The researcher 
designed the product in the form of a test instrument after the initial analysis was carried out. The 
result of the product design is referred to as prototype I. 

Formative evaluation stage 
In the next stage, after designing the test instrument, namely, self-evaluation, the test 

instrument is re-examined, and the researcher self-assessed whether the test can be done alone and 
has been according to the specified time. The next step is one-to-one, where the researcher conducts 
a student readability test to obtain input from students, for example, whether there are tests with 
ambiguous language, unclear images, too long tests, etc. The results of student input are used to 
improve prototype I. In line with the one-to-one activity, namely the expert review step, the 
researcher gives prototype I to 3 experts in material/content, construction, and language. The 
researcher also gave validation sheets to 3 validators to assess whether the test instrument could be 
tested at the next stage. The results of the comments and suggestions of 3 validators were used to 
improve the test instrument, and the results of the assessment were processed using the average 
formula of the three validators to obtain the internal validity of the test instrument. The improved 
test instrument from the one-to-one step and expert review is called prototype II. 

After obtaining the validation results, the next step is carried out, namely, a small group or 
small group. This small group uses three non-test subject students from each school with high, 
medium, and low abilities based on the results of students' daily tests on the previous material. A 
small group of 3 students from each non-test-subject school is selected, with varying levels of 
proficiency - high, medium, and low - based on the student's previous daily assessment scores. Of the 
three students who took the test, as many as 20 questions. After doing the test, the students were 
given a student response questionnaire by the researcher to obtain the readability of students to the 
test as well as suggestions and comments from students to improve prototype II. The test instrument 
from the improvement results in the small group step is called prototype III, followed by the last step, 
namely testing the test instrument on the test subject. Students will take a test of 20 questions, and 
after students take the test, the researcher gives a questionnaire of student responses. The scores 
obtained by the students were processed using the external validity and reliability formulas to get 
the test validity and test reliability. Student response questionnaires were also processed to 
determine student readability as well as student suggestions and comments on the tests that had 
been done. The result of the test instrument after the improvement of the field test step is referred 
to as the final product or final draft. 

Quantitative data is the type of data used in this study. Scores or numbers obtained from 
students and validator assessments are called quantitative data. Student scores were processed to 
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determine student readability, external validity, and reliability. The validator's assessment is 
processed to determine the internal validity of whether the developed test has met three aspects, 
namely material, construct, and language, and is feasible to be tested.  

FINDINGS 

The research results at each stage can be explained in several parts. 

Preliminary Stage 
The first step taken by the researcher is to choose the place of the test subject. Three schools 

were selected that met the requirements, namely SMAN 12 Pekanbaru, SMAN 15 Pekanbaru, and 
SMA Plus Pekanbaru. The three schools were chosen because they met the requirements that they 
had never used the SOLO taxonomy, students had studied the material for sequences and series, and 
the test instruments used by teachers were not optimal. To find out whether the school meets the 
requirements using a preliminary analysis. Researchers conducted a preliminary analysis in which 
four analyses were carried out, which are discussed below. 

The first analysis is a needs analysis. Researchers conducted interviews with mathematics 
teachers at the school as to what is needed by the school so that the teaching and learning process 
returns to normal. Teachers need a measuring tool in the form of a test to measure their students' 
abilities. It's not that teachers can't make their measuring tools. Still, because they are busy making 
devices, media (PowerPoint and video), and so on, teachers don't have time to make them and need 
measuring tools that can measure the abilities of their students. The obstacle mathematics teachers 
face due to the COVID-19 pandemic is the decline in students' mathematical abilities, which can be 
seen from the learning outcomes of their students. Often, students can answer all homework (PR), 
but after studying in class, students do not know what to answer. 

The second analysis is the analysis of students. According to Piaget's theory, the age range of 
11 years is the formal operation stage, also known as adolescence (Mu'min, S.A., 2013: 94). Class X 
students are generally 16 years old, which means that class X students are already at the stage of 
formal operations. Students already have abstract, logical, and idealistic thinking. This is contrary to 
the students analyzed by the researcher. Based on the results of interviews with mathematics 
teachers at schools, students' mathematical abilities are still lacking, especially in facing slightly 
difficult tests. Not infrequently, students only copy answers from the internet and their friends' 
answers. If this continues, students will not be able to learn mathematics well. To prove this, there 
must be a measuring instrument that can measure students' mathematical ability. Can they think 
abstractly, logically, and ideally, as mentioned by Piaget? 

The third analysis is curriculum analysis. Based on the Decree of the Head of the Educational 
Standards, Curriculum, and Assessment Agency of the Ministry of Education, Culture, Research, and 
Technology Number 033/H/KR/2022 concerning Learning Outcomes in Early Childhood Education, 
Basic Education Levels and Secondary Education Levels in the Merdeka Curriculum, specifically in 
the mathematics subject of phase E or class X, the researcher analyzes the CP (Learning Outcomes) 
in the decision, then from the CP several learning objectives are made and designed into a flow of 
learning objectives or known as ATP. ATP becomes a reference for researchers to create a test grid 
that will become a test. The element used by the researcher is Numbers, and the Learning Outcomes 
are "At the end of phase E, students can generalize the properties of numbers to powers (including 
numbers to the power of fractions). They can apply arithmetic, geometric sequences, and series, 
including problems involving single and compound interest). 

The fourth analysis is content. Based on phase E of the mathematics subject of number 
elements and CP, the researchers used the material of sequences and series as a reference in 
designing the test. The parts of the material for sequences and series are Number Patterns, 
Arithmetic Sequences and Series, Geometric Sequences and Series, Growth and Decay, and 
Compound Interest and Annuities. The material chart can be seen in Figure 2 
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After doing the analysis, the researcher designed the initial product. The initial product 
developed is called prototype I. The activities carried out are designing ATP, determining the number 
and types of tests, formulating test instrument grids, formulating test instruments, compiling 
alternative solutions, and scoring guidelines. From these tools that the validator will validate, the 
researcher also makes a validation sheet filled out by the validator and the validation assessment 
rubric as a guide for the validator. As a test revision material, the researcher completed a student 
response questionnaire that students would fill out after taking the test.  

Self evaluation stage 
At this stage, the researcher and other lecturers checked the test instrument that had been 

designed before being validated by the validator (see Figure 3 for sample test). There are several test 
improvements, such as ambiguous test sentences, unnecessary images, and tables with data errors. 
After being revised, the researcher tested the instrument to determine whether the test could be 
completed by himself.  

 
Figure 2. The topic of sequences and series 

 

 
Figure 3. Design test number 1 
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Figure 4. Test instrument pointers 

 

 
Figure 5. Test card  
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Researchers' answers are equated with alternative solutions that have been designed. If there 
are errors in steps or answers, the researcher will improve the alternative solutions. The researcher 
re-examined the test instruments and alternative solutions, especially regarding readability, so that 
students could read and understand the test well. The following is an example of a test designed by 
the researcher.  

The type of test instrument designed is a non-objective description consisting of 20 test items. 
There are 4 test items for number patterns, 4 for arithmetic sequences and series, 4 for geometric 
sequences and series, 4 for growth and decay material, and 4 for compound interest and annuities. 
All test items contain stories related to everyday life so that students can understand well and 
become provisions when they face similar situations.  

Expert review stage 
This stage is the stage of internally validating prototype I. Four validators were selected 

according to the requirements, including three lecturers from the University of Riau and one lecturer 
from Padang State University. One of them is an experienced lecturer specializing in teaching 
evaluation. The validators will assess prototype I based on material, construct, and language aspects. 
The things that are submitted to the validator as a guide for the validator to assess are the learning 
objectives flow (ATP), the test instrument grid, a test card containing 20 test items along with 
alternative solutions and scoring guidelines, validation sheets, validation assessment rubrics, and an 
introduction to the SOLO taxonomy. The test instruments and test cards are shown in Figure 4 and 
Figure 5.  

After the validator assesses, the researcher processes the data. The data is processed using 
Microsoft Excel in the form of a table. The results of the validator's assessment of the material aspects 
are shown in the Table 1. The results of the average validation score of all test items based on the 
material aspect is 94% in the range of 80% < 𝑉𝑎 ≤ 100% with a very valid category. The results of 
the construct aspects assessed by the four validators can be seen in the Table 2. The results of the 
average validation score of all test items based on the constructed aspect are 87% in the range of  
80% < 𝑉𝑎 ≤ 100% with a very valid category. The results of the language aspects assessed by the 
four validators can be seen in the Table 3. 

The results of the average validation score of all test items based on the language aspect are 
93% in the range of 80% < 𝑉𝑎 ≤ 100% with a very valid category. The results of the overall aspects 
can be seen in the Table 4. It shows that the overall test instrument obtained a percentage of 91%, 
which was in the range of 80% < 𝑉𝑎 ≤ 100% or it can be said as a very valid test instrument from 
the results of the validator's assessment on the material, construct, and language aspects so that a 
product called prototype II. 

One-to-one stage 
The next stage is one-to-one. A total of 6 students in class XI IPS 1 SMA Negeri 15 Pekanbaru, 

six students in class XI IPS 4 SMA Negeri 12 Pekanbaru, and six students in class XII MS 2 MAN 3 
Pekanbaru City took the test so they could get suggestions and comments from students regarding 
the readability of the developed test. Based on the results of the expert review and the one-to-one 
stage, analysis, and revision were carried out on prototype I, including using images, problem editing, 
and mathematical symbols to produce prototype II. 

Small group stage 
The type of test instrument designed is a non-objective description consisting of 20 test items. 

There are 4 test items for number patterns, 4 for arithmetic sequences and series, 4 for geometric 
sequences and series, 4 for growth and decay material, and 4 for compound interest and annuities. 
All test items contain stories related to everyday life so that students can understand well and 
become provisions when they face similar situations. Based on the suggestions and comments of 
students at the small group stage, revisions were made in the form of adding information and colors 
used in each image to produce prototype III. 
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Table 1 
Material aspect validation 

No. Test 
Material Aspect 

Average 
Validator 1 Validator 2 Validator 3 Validator 4 

1 4,75 4,00 4,75 5,00 4,63 
2 4,88 4,00 4,63 5,00 4,63 
3 4,88 4,00 4,88 5,00 4,69 
4 5,00 3,88 4,88 5,00 4,69 
5 5,00 3,88 4,88 5,00 4,69 
6 5,00 3,75 4,88 5,00 4,66 
7 5,00 4,00 4,88 5,00 4,72 
8 5,00 4,13 4,88 5,00 4,75 
9 5,00 4,00 4,88 5,00 4,72 

10 5,00 4,00 4,88 5,00 4,72 
11 5,00 3,88 4,88 5,00 4,69 
12 5,00 4,25 4,88 5,00 4,78 
13 5,00 3,88 4,88 5,00 4,69 
14 5,00 3,88 4,88 5,00 4,69 
15 5,00 3,88 4,88 5,00 4,69 
16 5,00 3,75 4,88 5,00 4,66 
17 5,00 3,88 4,88 5,00 4,69 
18 5,00 3,88 4,88 5,00 4,69 
19 5,00 4,00 4,88 5,00 4,72 
20 5,00 4,00 4,88 5,00 4,72 

Total 93,88 
Percentage 94% 

 
Table 2 

 Construct aspect validation 

No. Test 
Construct Aspect 

Average 
Validator 1 Validator 2 Validator 3 Validator 4 

1 4,00 3,50 4,50 4,50 4,13 
2 4,00 3,50 5,00 5,00 4,38 
3 4,50 3,50 4,00 4,50 4,13 
4 4,50 3,50 4,50 4,00 4,13 
5 4,00 4,50 4,50 4,50 4,38 
6 4,50 4,50 5,00 4,00 4,50 
7 4,50 3,50 4,50 4,50 4,25 
8 4,50 4,00 4,50 4,50 4,38 
9 4,50 4,50 4,50 4,00 4,38 

10 5,00 4,00 4,50 4,50 4,50 
11 5,00 4,00 4,50 4,00 4,38 
12 4,50 4,50 4,50 4,00 4,38 
13 4,50 4,50 5,00 4,00 4,50 
14 4,50 4,50 4,50 4,00 4,38 
15 4,50 4,50 4,50 4,00 4,38 
16 4,50 4,50 4,50 4,00 4,38 
17 4,50 4,50 4,50 4,50 4,50 
18 4,50 4,50 4,50 4,00 4,38 
19 4,50 4,50 4,50 4,00 4,38 
20 4,50 4,50 4,50 4,00 4,38 

Total 87,13 
Percentage 87% 
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Table 3 
 Language aspect validation 

No. Test 
Language Aspect 

Average 
Validator 1 Validator 2 Validator 3 Validator 4 

1 4,40 3,60 4,60 4,60 4,30 
2 4,40 4,00 5,00 4,60 4,50 
3 4,60 4,00 5,00 4,80 4,60 
4 4,80 4,00 4,80 4,80 4,60 
5 4,80 4,00 4,80 4,80 4,60 
6 4,80 4,60 4,80 4,80 4,75 
7 4,60 4,00 5,00 4,60 4,55 
8 4,80 4,00 4,80 5,00 4,65 
9 4,80 4,00 4,80 5,00 4,65 

10 4,80 4,00 4,80 4,80 4,60 
11 5,00 4,00 4,80 4,80 4,65 
12 5,00 4,00 4,80 4,80 4,65 
13 5,00 4,00 4,80 4,80 4,65 
14 5,00 4,00 4,80 5,00 4,70 
15 5,00 4,00 4,80 5,00 4,70 
16 5,00 4,00 4,80 5,00 4,70 
17 5,00 4,00 4,80 4,80 4,65 
18 5,00 4,00 4,80 4,80 4,65 
19 5,00 4,00 4,80 4,80 4,65 
20 5,00 4,00 5,00 4,80 4,70 

Total 92,50 
Persentase 93% 

 
Table 4.  

Results of Validation of SOLO Taxonomy Test Instruments 

Field test stage 
The steps taken are the field test stage. The number of students in the field test stage was 27 

students in class XI MIPA 1 SMA Negeri 15 Pekanbaru, 34 students in class XI MIPA 3 SMA Negeri 12 
Pekanbaru, and 28 students in class XII MS 3 MAN 3 Pekanbaru City. At this stage, the validity of the 
test items is tested using SPSS software to obtain the Pearson Correlation value (𝑟𝑥𝑦(𝑐𝑜𝑢𝑛𝑡)) each test 

item, and the value is significant. The Pearson Correlation value of each test item is compared with 
𝑡𝑡𝑎𝑏𝑙𝑒. The following is Table 5 regarding valid and invalid test numbers. 

Based on Table 5, it can be seen that from the 18 valid questions, 𝑟𝑐𝑜𝑢𝑛𝑡 > 𝑟𝑡𝑎𝑏𝑙𝑒. According to 
Riyani (2017) and Alghadir, Anwer, Iqbal, & Iqbal (2018), the 18 questions were valid with the 
provisions of 𝑟𝑡𝑎𝑏𝑙𝑒 = 0,208 and also obtained a significant value of 18 questions, namely 0,00 < 0,05 
according to Jainuddin (2020), that the 18 questions are valid. Number 4 is invalid because it is 
obtained. 𝑟𝑐𝑜𝑢𝑛𝑡 = 0,007 ≤ 𝑟𝑡𝑎𝑏𝑙𝑒. According to Riyani (2017), question number 4 is invalid and 
obtained a significant value of 0,947 ≥ 0,05. According to Jainuddin (2020), question number 4 is 
invalid. Question number 20 is also invalid because 𝑟𝑐𝑜𝑢𝑛𝑡 = 0,153 ≤ 𝑟𝑡𝑎𝑏𝑙𝑒. According to Riyani 
(2017), question number 20 is invalid and also obtained a significant value of 0,152 ≥ 0,05. 
According to Jainuddin (2020) question number 20 is invalid. Based on the results of interviews with 
students, question number 4 with number pattern material was obtained invalid because the 
questions were too long, students found it difficult to understand the questions, students did not 
know how to solve them, and there was not enough time to answer them. Question number 20, with 
compound interest and annuity material, is not valid because students forget how to calculate the 

 
Aspect 

Average Category 
Material Construct Language 

Total Score 93,88 87,13 92,50 91,17 Very Valid 

Average 4,69 4,36 4,63 4,56 Very Valid 

Percentage 94% 87% 92% 91% Very Valid 
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time required to deposit, so most students choose not to answer, and some only write what is known 
and asked. SPSS software is used to see the value of Cronbach's Alpha or the overall reliability value 
of the items. Based on Table 6, the reliability test value obtained for 18 test instruments based on the 
SOLO taxonomy is 0.871. The reliability test results are in the range of 0,80 < 𝛼 ≤ 1,00, including 
very high reliability so that a valid and reliable SOLO taxonomy-based test instrument is obtained. 
The reliability for 18 test instruments is 0.884. 

The next test is a test of the difficulty level of each valid test item-obtained data as presented 
in the following table. Table 7 shows that of the 18 questions, there are 16 questions in the medium 
category and two in the difficult category. This is because questions number 7 and number 16 are 
quite difficult for students to do, and the questions are done at the end of time. Based on the SOLO 
taxonomy level, question number 4 belongs to the relational level, where students must connect 
existing information to obtain a complete answer. Number 20 belongs to the multi-structural level, 
where students use the ability to understand the concepts they have learned. 

The next test is the discriminatory power test. The data obtained that 18 questions have quite 
good discriminatory power, as seen in the Table 8. The results of Tables 4, 5, 7, and 8 show that 18 
questions have met the criteria of valid, reliable, difficulty level, and distinguishing power. 

DISCUSSION 

This research was carried out at SMA Plus Pekanbaru with the research subjects totaling 60 
students of class XII IPA, each working on 18 test items for the series material. After the test was 
carried out and then analyzed, the questions that met the criteria were valid, reliable, level of 
difficulty and good discriminating power, so there were several student responses related to 
questions and examples of student work related to the Solo Taxonomy level. Some of the students' 
responses or comments to the questions they have been working on are shown in Table 9. The table 
shows that students know that the questions require high-level thinking because the questions 
developed refer to problem-solving abilities. 
 

Table 5 
Internal validation results 

No. Test Material 
Pearson Correlation 

 (r count) 
Category 

1 Number pattern 0,574 Valid 
2 Number pattern 0,448 Valid 
3 Number pattern 0,664 Valid 
4 Number pattern -0,50 Invalid 
5 Arithmetic sequences and series 0,624 Valid 
6 Arithmetic sequences and series 0,523 Valid 
7 Arithmetic sequences and series 0,449 Valid 
8 Arithmetic sequences and series 0,637 Valid 
9 Geometric sequences and series 0,554 Valid 

10 Geometric sequences and series 0,590 Valid 
11 Geometric sequences and series 0,554 Valid 
12 Geometric sequences and series 0,590 Valid 
13 Growth and decay 0,585 Valid 
14 Growth and decay 0623 Valid 
15 Growth and decay 0,517 Valid 
16 Growth and decay 0,497 Valid 
17 Compound interest and annuities 0,581 Valid 
18 Compound interest and annuities 0,699 Valid 
19 Compound interest and annuities 0,575 Valid 
20 Compound interest and annuities 0,158 Invalid 

 
Table 6 

Test instrument reliability 
Cronbach's Alpha N of Items 

.871 .18 
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 Table 7  
Results of the difficulty level of the SOLO taxonomy test instruments 

No. Test Difficulty Level Category No. Test 
Difficulty 

Level 
Category 

1 0,65 Medium 11 0,42 Medium 
2 0,57 Medium 12 0,57 Medium 
3 0,63 Medium 13 0,50 Medium 
5 0,56 Medium 14 0,58 Medium 
6 0,48 Medium 15 0,52 Medium 
7 0,29 Difficult 16 0,23 Difficult 
8 0,54 Medium 17 0,55 Medium 
9 0,40 Medium 18 0,57 Medium 

10 0,45 Medium    
 

Table 8 
 Results of distinguishing power of SOLO  taxonomy test instruments 

No. Test 
Distinguishing 

Power 
Category No. Test 

Distinguishing 
Power 

Category 

1 0,45 Quite Good 11 0,43 Quite Good 
2 0,37 Quite Good 12 0,47 Quite Good 
3 0,59 Quite Good 13 0,45 Quite Good 
5 0,50 Quite Good 14 0,47 Quite Good 
6 0,44 Quite Good 15 0,43 Quite Good 
7 0,46 Quite Good 16 0,41 Quite Good 
8 0,57 Quite Good 17 0,47 Quite Good 
9 0,55 Quite Good 18 0,43 Quite Good 

10 0,58 Quite Good    
 

Table 9  
Student responses/comments on questions 

Negative response Positive response 
Because it's hard to understand because it's 
incomplete 

It's a bit dizzy, but it's okay, it seems you have to practice 
a lot of questions to get used to it 

Because it's hard to understand because it's 
incomplete 

The questions given are very good because they include 
good picture descriptions and coloring pictures so that 
they add enthusiasm to reading the questions, but the 
questions can still cause double reasoning, so the 
questions must be understood 

Because it's quite difficult The questions given are very motivating to re-learn the 
material. 

The problem is too difficult; the error may be 
because it is not that difficult, but I think the target 
is a little less precise. Sequences and series 
material is taught in 11th grade, but this test is 
given to 12th graders who mostly have forgotten 
this material. Supposedly, if you want to go to class 
12, it would be better to review the material first. 

Cool questions sharpen the brain, but there are some 
questions whose interpretation is confusing. The 
application of sequences and series is very suitable for the 
questions. 

It's hard and makes us think hard. Because it motivates me to work on the following 
questions, I hope this helps me going forward. 

Because it's hard for me The test questions are an application of sequences and 
series. It takes a long time to understand the questions. 
Still, the longer I get more and more interested in finding 
answers to the questions, even though I didn't do all the 
questions well, I've tried my best to be enthusiastic about 
doing research, I'm getting more and more interested in 
looking for complex questions full of logic. 
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Figure 6 and Figure 7 are shown the snippet of student work for questions based on the Solo 
Taxonomy level. The results of student work in Figure 6 show that students do not write down what 
they know and ask questions. In this case, it is a pre-structural level, namely, students can understand 
the problem. Another level of taxonomy has emerged. 

The student's work in Figure 7 has met the Solo taxonomy level because students have been 
able to work on the solution based on the problem-solving steps, and it is associated with the solo 
taxonomy level. The results of the work of the two students have shown that they understand what 
must be done to solve the problem. This follows the results of the research of Agustina et al (2021) 
which states that the main purpose of being given questions is not only to get answers but to 
emphasize how students get answers. In addition, Marzano (1992) found that students have 
favorable attitudes and behaviors when learning and must use the thinking skills they already know. 
In addition, the factor of optimal learning preparation by paying attention to the level of students' 
thinking can also have an impact on students' ability to solve problems given (Putri, Mardiyana, & 
Saputro, 2017).  

At this stage, the level of students is also obtained based on the SOLO taxonomy. The SOLO 
taxonomy determines the percentage of students' SOLO taxonomy level on the tests they have done. 
The answer of one of the students is shown in Figure 8. Based on students' answers, it can be seen 
that students can reach the extended abstract level where students can answer to conclude their 
answers. Students successfully pass the uni structural level when students make known and ask 
questions. At the multi-structural level, students can make examples. At the relational level, students 
can answer the given problem. At the extended abstract level, students can relate the information on 
the questions so that they can generalize. In this case, students can connect information.  

Furthermore, students' answers are classified based on the SOLO taxonomy level, and the 
percentage is calculated. It was found that from three schools, namely SMAN 15 Pekanbaru, SMAN 
12 Pekanbaru, and SMAN Plus Riau Province, there were as many as 50% of students, including the 
pre-structural level. According to indicators, according to Wulansari (2020), students are quite good 
at receiving information on the questions. Still, students cannot interpret the information on the 
questions or tend not to answer the questions. As many as 10% of students who took part in the trial 
in the three schools were uni structural. According to Caniglia and Meadows (2018), participants 
have not been able to use one piece of information on the questions. As many as 15% of students who 
participated in the trial at the three schools were multi-structural. According to indicators according 
to Wulansari (2020), students have not understood at least two of the information obtained in the 
questions.  

As many as 12% of students were tested in three schools, including relational, and according 
to indicators according to Wulansari (2020), students have not been able to relate some of the 
information in the questions. For students at the relational level, it means that students understand 
the problem, plan strategies, and implement strategies where they can make known and ask 
questions, plan strategies and implement strategies (Hardina, 2018; Korkmaz & Unsal, 2017). As 
many as 13% of students who took part in the trial in the three schools included extended abstracts, 
and according to indicators according to Wulansari (2020), this means that students have not been 
able to use some information and combine it with learning experiences with one another, resulting 
in students not making conclusions. This is because the questions require more in-depth knowledge, 
so students find it difficult to reach a higher level of SOLO taxonomy (Decker, Margulieux, & Morrison, 
2019; Ginat and Menashe, 2015).  

As for what causes 50% of students to be at the pre-structural level, some do not respond to 
questions. During the interview, the students admitted that questions number 4 and number 20 were 
not done because the questions were too difficult to understand, so students chose not to answer. As 
for what causes, 10% of students, including the uni structural level, can only use one piece of 
information in the question. After that, students are confused about continuing to solve the problem. 
This causes 15% of students to be at the multi-structural level because students can only use more 
than two pieces of information in the question. After that, students do not understand how to connect 
the existing information. What causes 12% of students to be at the relational level is that students 
can connect more than two pieces of information in the question but forget to write down the 
conclusions from the answers obtained. As many as 13% of students are included in the extended 
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abstract level because students can connect more than two pieces of information to the questions 
and solve the questions well.  

The advantage of this study is that the test instrument is valid and reliable and has a good level 
of difficulty and distinguishing power. Hence, the test instrument suits teachers when giving tests in 
online classes and series material. According to Khaerudin (2015), valid, reliable test instruments 
with good distinguishing power and difficulty levels can be used to measure student learning 
outcomes. 

 

Figure 6. Student-1 results on question number 1 

 

Figure 7. Student-2 results on question number 5 
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Figure 8. Students' answers to question number 1 

 

CONCLUSIONS  

Based on the findings and discussion, conclusions can be drawn that the test instrument based 
on the SOLO taxonomy on sequences and series material developed using a formative research 
model, namely: 1) 18 questions based on the SOLO taxonomy have met the valid and reliable criteria, 
2) 18 questions based on the SOLO taxonomy able to meet the Merdeka curriculum due to the Covid-
19 pandemic, 3) As many as 12% of the 89 students including the extended abstract level.  
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