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INTRODUCTION 

Problem Solving Skills Assessment and Students Digital Literacy Skills 

Outline assessment is one of the most important parts in teaching. Educators can deter-
mine the student skill and knowledge level through assessment (Taras, 2005). The existence of 
the assessment is one of the main components in the learning and evaluation process. Educa-
tors make the assessment as a means of measuring the understanding achievement and the 
student’s skill level.  

Assessment has an important role in education and a critical role in the teaching process 
(Tosuncuoglu, 2018). Assessment is a measuring tool for the achievement of learning targets 
in the scope of education. Assessment is one way to improve the quality of educational out-
comes. The application of assessment in learning requires a renewal of the assessment used so 
it makes authentic assessment an alternative assessment carried out to measure students skills. 

The alternative assessment has been presented as an alternative to standard testing and 
all problem topics found by the assessment. This assessment is different from the traditional 
assessment in its activities. Assessment directs students to show what they can do (Richards & 
Renandya, 2002). Authentic assessment is also known as an alternative assessment. 
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This research aims to develop an assessment of problem-solving skills in improving 
students' digital literacy skills. This research is directed to produce physics learning 
assessments that can improve students' digital literacy using problem-solving skills 
assessments. The use of assessments that refer to the problem-solving skills stage is 
expected to improve students' digital literacy. The study is an R & D research with the 
Borg and Gall development model. On the preliminary research, a questionnaire is 
needed to detect need analysis of an assessment that can help improving student 
digital literacy skills. Questionnaires were used to collect expert review data, while 
cognitive tests were used to collect data on students' problem-solving skills. Cognitive 
tests by posttest form were held to find out the progress of students understanding 
during the learning process using the products. The results of content validity by 
Aiken’s V is 0.80. The factor analysis is seen by the Bartlett test value with Chi-squares 
= 1.604 and significance at 0.659. Therefore, the problem-solving skills assessment 
from the aspect of content and construction has valid criteria and is suitable for use. 
The N-Gain test results of students problem-solving skills in the experimental class by 
0.3 with a quite effective category higher than the control class of 0.12 with a quite 
effective category. The results show that the use of assessment of problem-solving 
skills effectively improved students digital literacy skills. 
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The purpose of authentic assessment is to measure students's skill in answering the as-
signment or test given in form the problems found in real life (Frey & Schmitt, 2007). Authen-
tic assessment has the ability to measure students’s skill trough learning process. Unfortunate-
ly, the teacher gets a difficulties to arrange the assessment. A research by Kartowagiran and 
Jaedun shows that only a few teachers have done authentic assessment because it must be ad-
dressed immediately, so that teachers can reveal students’ real abilities.  

Good authentic judgment will be able to improve the quality of learning and improve 
the quality of student performance, the more so, when the teacher provides feedback to the 
students (Kartowagiran & Jaedun, 2016). The use of assessments is expected to improve stu-
dents’ learning skills. Based on the questionnaire, it can be seen that 68% of students stated 
that the Physics teacher gave an assessment at the end of each learning chapter. It is just that 
the assessment conducted by the teacher, according to the students, is still dominant in the 
form of a written test. Although 73% of students are aware that Physics teachers use assess-
ments, so that students become active and engaged in thinking activities, this is still a concern. 
As many as 65% of students stated that they only learned the material if the teacher had given 
an assignment or there would be an assessment. The assessment aspects observed were domi-
nant in students’ cognitive skills. The use of assessments that are relevant to students thinking 
activities is not yet diverse. Thinking skills that are part of the 2013 curriculum learning com-
ponent in Indonesia have not yet been realized optimally. One part is the problem-solving 
skills. 

Problem solving was first introduced by Heller et al. (1992). Through the article, it is in-
troduced the problem solving strategies in guiding students to have thinking skills that are 
more complex than cognitive. Problem solving strategies are the strategies used by Heller et al. 
(1992) to bring up students problem solving skills, especially high school students in that re-
search. In their research, it has investigated how diverse the problem solving performance of 
high school students is after applying problem solving strategies in a physics class cooperative 
group. The problem solving strategy with the contextual content of the problem uses five 
stages, including visualizing the problem; physics description, planning a solution; executing 
plan; checking and evaluating. The strategies make the students have the skills to solve a prob-
lem that they have to face by learning process.  

The existence of integrated problem solving skills in an assessment can also bring up 
other aspects of skills for students, one of them is students’ skills in literacy. Literacy is one of 
the skills to access, understand, integrate, communicate, evaluate, and compile information ob-
tained based on the study of sources. Source studies can be done with various types of media, 
including printed media, electronic media, and digital media. One kind of literacy that can be 
explored by problem solving skills is digital literacy. 

Digital literacy has been defined by various researchers and practitioners with the same 
meaning, but has different focuses (Son et al., 2017). As digital technology develops in the 
world, understanding of digital literacy is also expanding. The focus of the meaning of digital 
literacy is to be richer in digital media sources that are the source of literacy information.  

Digital literacy is the skills to use technology and information from digital devices effec-
tively and efficiently in various contexts such as academics, careers and everyday life (Gilster, 
1997). In line with Gilster, according to Ng (2012), digital literacy is related to the variety of 
literacy associated with the use of digital technology. This technology is divided into hardware 
and software that individuals use for educational, social, and entertainment purposes at school 
and home. 

Digital literacy is rooted. It is developed in the 1980s when microcomputers became 
more widespread. Information literacy was widespread in the 1990s, while the information was 
more easily compiled, accessed, and disseminated through networked information technology 
(Bawden, 2001). Digital literacy should be more than just the skills to use multiple digital 
sources effectively. Digital literacy is also a particular form of thinking (Eshet, 2002). 
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Digital literacy encompasses a wide variety of cognitive, motor, socioligical and complex 
emotional skills that will be needed effectively in a digital environment (Eshet, 2004). Digital 
literacy is very closely related to the use of digital information technology. The use of support-
ing applications certainly becomes a necessity in realizing life skills of the current generation. 

Problem Solving Skills Assessment in Improving Students Digital Literacy Skills 

This research needs to be done in realizing the learning process with the aim of eliciting 
students high-level thinking skills. This research was conducted as a recommendation in order 
to achieve a better physics learning process. The 21st century skills observed throughout this 
study are the students’ problem solving skills. 

Problem solving skills are considered necessary to be owned by students, especially high 
school students, because these skills can help students make the right decisions, careful, sys-
tematic, logical, and consider various points of view. Students can carry out various activities 
without knowing the purpose and reason for doing so if they do not have these skills. 

In general, the problem solving skills aspects consist of five indicators: students are able 
to define problems, examine problems, find solutions, implement plans that have been made, 
and evaluate (Novitasari et al., 2015). Referring to a research on problem solving strategy by 
Heller et al. (1992), the aspect of defining a problem is nothing but following the problem vi-
sualization (visualizing problem) stage, which is the stage where students can arrange problem 
statements in visual and verbal form in accordance with the condition of the problem. 

The aspect of examining a problem is similar to the description stage (physics descrip-
tion), which is the stage that directs students to use the understanding they have to analyze the 
problem. The aspect of finding a solution is the same as the stage of planning a solution (plan-
ning a solution) where students begin to determine what solution is to be applied to the prob-
lem and arrange a plan in implementing the solution. The aspects of implementing a plan that 
have been created are similar to carrying out a plan (executing plan). Finally, the evaluation as-
pect follows the stages of checking and evaluating. One concept aspect of the problem solving 
skills used in learning today is the development of the problem solving strategy that Heller et 
al. (1992) have applied in their research. 

The problem defining skills is student skills to determine what problems are the topic of 
observation. The problem checking is done by analyzing the problems that have been identi-
fied previously. Furthermore, students are directed to find solutions by referring to the results 
of problem analysis. The solutions that have been obtained are then planned and implement-
ed. Students’ skills in problem solving become intact after students evaluate the problem sol-
ving activities that have been carried out starting from determining the problem to the imple-
mentation of the solution. 

In this study, increasing literacy skills with the assistance of digital media is the goal of 
developing students problem solving skills assessment assessments. This research is directed 
to produce physics learning assessments that can improve students digital literacy, namely by 
using problem solving skills assessments. The use of assessments that refer to the problem 
solving skills stage is expected to improve students digital literacy. The aspects of digital li-
teracy skills that are considered during the learning implementation process by using the as-
sessment of problem solving skills in this research are meaning making, analyzing, persona, 
using, decoding, creativity, operational skills, information skills, and ICT literacy. 

In a complex system of class activities, assessments cannot be abstracted and used with-
out reference to other components. Changes in assessment practice will certainly have an ef-
fect, either good or bad effect (James, 2015). Assessments always change in harmony with the 
changing atmosphere of teaching and learning in the post compulsory education period (Rust, 
2002). The assessment relates to other components in the learning process. The development 
of the assessment that is used has supported the achievement of the educational targets to be 
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achieved. The implementation of the 2013 curriculum at all levels and types of education cur-
rently leads to the emergence of various assessment models as an informative medium for 
achieving student competencies. 

Authentic assessment is one of the assessments that needs to be carried out along with 
the ineffectiveness of traditional assessments that have often been used. Traditional assess-
ment is considered to ignore the real world context and does not adequately describe students 
skills holistically. 

Table 1. Digital Literacy Rubric 

No Aspect Dimensions 

1 Meaning Making Reading, Relating, Expressing (agency of the learner as a participant in the 
construction of the text; reflexive process in which content, style and purpose of 
the text is in dialogue with the prior experience knowledge and responses of the 
reader; implies both understanding and interpretation)  

2 Analyzing Deconstructing, Selecting, Interrogating (developing the skills to make informed 
judgements and choices in the digital domain; applying critical, aesthetic, and 
ethical perspectives to the production and consumption of digitized material)  

3 Persona Identity Building, Managing Reputation, Participating (sensitivity to the issues of 
reputation, identity and membership within different digital contexts; purposeful 
management and calibration of one’s online presence; developing a sense of 
belonging and a confident participant role)  

4 Using Finding, Applying, Problem Solving, Creating (developing the skills to deploy 
digital tools appropriately and effectively for the task in hand; solving practical 
problems dynamically and flexibly as they arise using a range of methods and 
approaches both individually and as part of communities)  

5 Decoding Navigation, Conventions, Operations, Stylistics, Modalities (developing familiarity 
with the structures and conventions of digital media; sensitivity to the different 
modes at work within digital artifacts; confidently using the operational 
frameworks within which they exist)   

 (Hinrichsen & Coombs, 2014) 

6 Creativity Generates content and constructs knowledge  
Publishes and peer reviews  
Exhibits creative thinking using digital  

7 Operational Skills Develops formal computer and internet skills and navigation and orientation skills 

8 Information Skills Identifies, accesses, manages, and transforms using online public services and 
applications 

(Jimoyiannis, 2015)  

9 ICT Literacy Adopts, adapts, and uses digital devices, applications, and services 

(JISC, 2014)  

 
Authentic assessments direct students to become effective actors when gaining knowl-

edge (Wiggins, 1990). Authentic assessment is expected to help the ongoing measurement of 
student learning achievement effectively from various aspects (knowledge, skills, and also atti-
tudes). Through global assessments, it is hoped that the evaluation and decision making proc-
ess will be more precise along with the precise improvement of the learning scenarios taken. 

Assessment requires congruence on the learning point of view if it wants to be a valid, 
trusted assessment condition, to be applied to students (James, 2008). The use of assessment 
relates to targeted learning directions. Determination of the assessment can also consider the 
characteristics of the assessment to be used in learning. 

Assessment can be supported by raising students’ thinking skills. Problem solving skills 
assessment is an assessment that directs students to solve problems using what was previously 
understood. Problem solving skills will be unified if expressed in the form of assessments. 
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This assessment leads students to recall each material learned and apply it in everyday life. 
Problem solving skills assessment refers to the five stages of problem solving learning strate-
gies proposed by Heller et al. (1992) and adjusting the latest stages based on a research carried 
out by Novitasari et al. (2015). Successful application of problem solving skills occurs when 
students successfully define problems, examine problems, plan solutions, carry out plans that 
have been made, and evaluate (Cullinane & Liston, 2011). Students are guided to get used to 
defining problems that exist during the learning process. Students are directed to examine the 
problem so that the skills to plan, implement, and evaluate solutions that have been stated 
previously was formed. 

Since the existence of integrated problem solving skills in an assessment can also bring 
up students’ skills in literacy, in this study, increasing literacy skills with the assistance of digital 
media is the goal of developing students’ problem solving skills assessments. The indicators of 
achieving digital literacy skills of students refer to nine of the 20 aspects found in three dif-
ferent article sources. Table 1 presents an explanation of the aspects of digital literacy skills to 
be achieved. Thus, considering the aforementioned points and the previous related studies 
that have been conducted, this research aims to develop an assessment of problem-solving 
skills in improving students' digital literacy skills. 

RESEARCH METHOD 

This research was conducted to develop an assessment that guides problem solving 
skills in improving digital literacy of students in learning physics. This research uses research 
and development (R & D) method. The development of the problem solving skills assessment 
was carried out considering two aspects. The first aspect to note is that there are significant 
differences in the problem solving skills of students before and after using problem solving 
skills assessment. The second aspect of using problem solving skills assessment is that there 
are significant differences in students digital literacy skills before and after using problem sol-
ving skills assessments. 

Development is carried out with the development model of Borg and Gall (2003). The 
Borg & Gall Model consists of ten stages of activities, namely: (1) research and data collection; 
(2) planning; (3) initial product development; (4) initial field trials; (5) revision of trial results; 
(6) field trials; (7) improvement of product yields; (8) field implementation test; (9) improve-
ment of the final product; (10) dissemination and implementation. The implementation of as-
sessment activities is carried out by the teacher following the stages that have been prepared in 
the assessment. 

Firstly, on the research and data collection, the need analysis is a way to know what the 
need for improving students’ digital literacy skills. In the initial stage, the researchers conduct a 
needs analysis to explore the problems that exist in the school, namely about what students 
and teachers need. Needs analysis data were taken from students and teachers using a ques-
tionnaire. This was done to determine the needs of teachers and students for problem solving 
skills assessment in improving student digital literacy. The material to be taught was analyzed 
according to the core competent and basic competent studies and student needs. Then, the 
results of the analysis are used as a basis in preparing the background of the problem. 

At this stage, the first step was to determine the type of assessment used, taking into 
account the strengths and weaknesses and adjusting the needs of students. The material used 
as literacy material is material that has a lot of information on the development of study ma-
terial on the internet as a source of digital literacy. 

On the planning stage, the problem solving skills assessment was targeted as an assess-
ment used for improving students’ digital literacy skills. Meanwhile, the assessment has to 
bring up students’ problem solving skills in a time. The problem solving skills are the skill that 
can be related to students’ digital literacy skills. 
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On the initial product development, a draft I of the product was arranged, which is an 
assessment referring to problem solving skills to improve student digital literacy. The product 
draft was then validated by expert as the intial fields trials. The initial product validation proc-
ess was done by validation questionnaire. Three expert lecturers and a teacher checked the 
product validity. Product development validation was focused on content and design valida-
tion. Then, a one-on-one test was done to determine the product validity. The result of the as-
sessment was obtained by calculating the total score through the validation questionnaire.  

The assessment has to be tested about content validity and construct validity. Content 
validity can be proved by using CVR and CVI, known as V Aiken Coeficient. Lawshe (1975) 
proposed content validity ratio (CVR) to measure the degree of agreement between experts of 
one item and which can express the level of content validity through a single indicator that 
ranges from -1 to 1. The CVR formula is presented in Formula (1), where ne = the number of 
SME (Subject Matter Experts) that assess an item as 'essential', and n = the number of SME 
who conducted the assessment (Aiken, 1985). 

 

    
   

 
                     

 
Content validity can be seen by validity standard through rater frequency and the scale 

(Aiken, 1985). The CVR value ranges from -1 to 1. If half of the SMEs are essential, the CVR 
would be 0. CVR would be worth 1 if all SMEs are essential for an item. Overall, the validity 
value of the test can be determined using the CVI (Content Validity Index), with the formula 
presented in Formula (2), where CVR = Content Validity Ratio of each item, and k = the 
number of items (Aiken, 1985). 

     
∑   

 
                  

 
The number of rating categories affects the content validity standard set by Aiken. The 

smallest rate of each categories formulated by Aiken is two and the highest is seven (Aiken, 
1985). This research uses four rating categories and three raters. Content validity analysis using 
the Aiken V coefficient was used to test the validity of the observation sheet instrument, with 
the content validity introduced by Lawshe to test the content validity of the test instrument.  

The Aiken validity coefficient is calculated using the raw score of n experts, while the 
content validity using the V Aiken coefficient by Formula (3), where r = the score given by the 
rater, l0 = the lowest rate, c = the highest rate, n = the number of raters, and i = integers from 
1, 2, 3 to n (Aiken, 1985). 

   
∑       

        
                  

 
The validity and reliability of the constructs of the indicators (items) formed latent con-

structs by conducting Confirmatory Factor Analysis (CFA) (Latan, 2012). The construct valid-
ity was tested by using KMO and Bartlett's test of sphericity. 

Based on the content and construct validity, the product from the trial results needs to 
be revised in terms of its content. The revised product was named as draft II. The next stage 
was field trials, on which a Physics teacher was given the role to analyze the product before it 
was tried out in the classroom. The product was revised again as draft III in the improvement 
of product yields stage. After going through an assessment by a construction expert and ma-
terial, the next stage involved class XI students as research subjects in the field implementa-
tion test. During the learning process, the final product improvement stage was carried out 
simultaneously with the implementation of learning using the revised product.  
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Figure 1. Research Flow Chart 

The implementation phase of the research was carried out by following the develop-
ment model of Borg and Gall (2003), where then the ten steps were grouped into four stages 
by making adjustments, namely a preliminary study; planning and development; field test; and 
dissemination. The steps in conducting this research can be seen in Figure 1. 

FINDINGS AND DISCUSSION 

This research was conducted by developing a product that will be used in learning proc-
ess. The product is students’ problem skills assessment. The assessment uses the student 
problem solving skills as a way to improve students’ digital literacy skills on each stage of 
problem solving skills. The research was carried out using a self-assessment that gave rise to 
five stages of problem solving skills. Students are evaluated on what has been achieved and 
understood in learning. Assessment by focusing on students skills to remember and conclude 
what is being analyzed with prior understanding. This assessment is realized in class activities 
by involving reflection activities and adjusting previously owned concepts. 
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Through alternative assessments, learning becomes more authentic because it helps im-
prove students’ decision-making skills and problem solving skills (Timmins, 1996). Authentic 
assessment result data includes information on the strengths and weaknesses of students du-
ring the learning process. Data collection generally uses assignments that are close to real day-
to-day activities. Authentic assessment helps educators gather views on the effectiveness of 
learning towards students and make changes to further learning if needed. 

The implementation of assessment activities is carried out by the teacher following the 
stages that have been prepared in the assessment. Before carrying out the assessment activ-
ities, the teacher observes students. Observations were made on students in the experimental 
class and the control class. The teacher pays attention to the students initial conditions before 
starting learning. Observations are also made by giving several opening questions (pre-test) to 
students. The results of the initial observation data and pre-test become the initial baseline re-
port before conducting treatment in learning. 

Enforcement of learning by using the assessment was carried out in the experimental 
class, while in the control class is applied as usual learning. In the control class, students use 
books as a source of information when they want to carry out learning activities. 

The students in the experimental class carry out self-assessment activities of problem 
solving skills by using video learning media that are prepared beforehand the site address and 
several sources of articles that have been checked before the accuracy of the information on 
the site. When learning takes place, the teacher makes observations again to measure the ex-
tent to which activities that bring up the problem solving skills are carried out among students. 
The measured problem solving skills of students are used by assisting digital literacy of stu-
dents, namely by using information sources and learning videos obtained from the internet.  

In the aspect of gathering information about a problem, students are directed to gather 
information with the help of the internet. The teacher provides a link option for digital infor-
mation sources that students can use to collect information and students are given the oppor-
tunity to look for additional information independently from other sources. The process of 
collecting digital-assisted information is carried out to realize meaning making aspects for stu-
dents. Students who can collect information about problems through digital information well 
can be concluded that they can compose meaning in digital information as well. In the aspect 
of examining problems and compliance with the principles of fluid dynamics that have been 
studied using information obtained digitally, the teacher observes the students skills to trace 
and associate information that has been obtained digitally with the problems that are the topic 
of discussion during learning. In the aspect of finding digital-assisted solutions, the teacher ob-
serves students attitudes when conducting a library review of digital information sources that 
have been obtained previously. In this aspect, the teacher also observes the students to discuss 
digital information obtained with other students so that a more robust literature study analysis 
of the digital information sources that has been obtained previously will be formed. 

The teacher also observes nine aspects of students digital literacy skills (making mean-
ing, analyzing, persona, use, decoding, creativity, operational skills, information skills, ICT 
literacy). The observation process was carried out using observation instruments of student 
behavior by loading nine aspects of the digital literacy skills. 

The posttest assessment process took place in both classes using the same instrument at 
the end of the lesson. The results of observations and tests that have been given are taken into 
consideration in measuring the improvement of students digital literacy skills in the experi-
mental class. 

This research involves class XI students as research subjects, consisting of one class as 
an experimental class and one control class. The experimental class was treated with learning 
by using problem solving skills assessment, while the control class carried out learning using 
books and worksheets as the main source of information throughout the learning process. 
The design of this study uses the pretest-posttest design from Fraenkel and Wallen (2012), as 
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shown in Table 2, where E = experimental class, C = control class, Y1 = pretest on experi-
mental class, Y2 = posttest on experimental class, X1 = learning with problem solving assess-
ment, X2 = learning without problem solving assessment, Y3 = pretest on control class, and 
Y4 = posttest on control class. 

Table 2.  Pretest-Posttest Design 

Group Pretest Dependent Variable Postest 

E Y1 X1 Y2 

C Y3 X2 Y4 

 
The assessment that was developed was problem solving skills assessment in the Fluid 

Dynamics subtopic which included the task of tracking the cause of the aircraft being unable 
to fly through the internet media. The assessment contains learning scenarios, grids, instru-
ment shapes (observation sheets), instrument rubrics, and scoring guidelines to obtain final 
scores on aspects of students problem solving skills. 

The preparation of problem solving skills assessment begins with determining the ob-
jectives of the preparation of the assessment, the assessment lattice, the shape and format of 
the assessment, and the scoring guidelines. Initial testing of the assessment is carried out by 
initial testing of product design on a limited scale, namely the expert validation test. Lawshe 
(1975) stated that the minimum recommended number of evaluators is 5, and in order for the 
item to be accepted, all the raters must admit that the item is essential. 

Based on the research, the number of raters for the validation assessment was three, and 
all raters stated that the item is essential. Based on Formula (1), CVR index from the assess-
ment is 1. CVR of each item is 1 and there are 13 items to assess. Based on Formula (2), Con-
tent Validity Index is 1. The CVI value obtained from the average CVR is 1. Based on the 
CVR value that exceeds 0.99, all items are declared valid (Lawshe, 1975, p. 568) and are suit-
able for use for further research. 

Table 3. Content Validity Analysis 

Item Rater Aiken’s V 

1 3 0.89 

2 3 0.67 
3 3 0.67 
4 3 0.78 
5 3 0.78 
6 3 1 
7 3 0.89 
8 3 0.67 
9 3 0.78 
10 3 0.78 
11 3 0.89 
12 3 0.78 
13 3 0.89 

 
The content validity was analyzed by Aiken’s V for each item, in which the result can be 

seen in Table 3. Based on Table 3, the results of the validation of each validator can be said to 
be very high. The average of content validation by Aiken’s V is 0.80.  The construct validity is 
analyzed with SPPS 25 by using KMO and Bartlett's Test. 

Based on Table 4, the results of the SPSS output display show that the value of KMO = 
0.517, so that it means that the factor analysis can be carried out. The Bartlett test value with 
Chi-squares = 1.604 and significant at 0.659, so it can be concluded that the factor analysis 
test can be continued. 
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Table 4.  KMO and Bartlett's Test 

Kaiser-Meyer-Olkin Measure of Sampling Adequacy. .517 

Bartlett's Test of Sphericity Approx. Chi-Square 1.604 

df 3 

Sig. .659 

 

The assessment can be continued to be used with a slight improvement in the learning 
scenario section. Previous learning scenarios contain questions that must be answered by stu-
dents but are not included in the column to answer the question but because it is felt to be in-
correct, each question is included with a place to answer the question. It aims to make stu-
dents more challenged to explore their answers. 

The number of aspects of the observation that originally contained 18 items was re-
duced to 12 items because if a teacher uses a problem solving skills assessment that contains 
18 assessment items for one student then the teacher will run out of time to assess all students 
in the class. This is considered ineffective, so the researchers make 12 items on the observa-
tion aspect. The researchers improve the scale used in the scoring guidelines and recapitulates 
the final grade, rubric, writing system, and language as suggested. Overall, on the assessment 
problem solving skills development results is feasible in terms of construction. 

The assessment is suitable to be used after being revised according to the validator's 
direction. Revised improvements based on the three validator’s suggestions for the problem 
solving skills assessment, which is to add an observation link source or observation that will 
be done through a video tutorial, clarify the description of the stages of problem solving skills 
that students want to do, and provide clearer details about the assessment rubric on the assess-
ment. The revision product the known as draft II. 

After the product is revised, a field test is then performed. This field test is given to 
physics subject teachers. This trial was conducted with the aim to determine the validity, effec-
tiveness, and practicality of the use of assessments felt by the user, namely the teacher.  

The use of problem solving skills assessment by involving information retrieval using 
digital sources that have been done also pay attention to aspects of students digital literacy 
skills at the time of the assessment. Problem solving skills assessment is used in an experi-
mental class by the subject teacher. The teacher does the apperception and presentation of 
learning material related to the use of the assessment. Use of the assessment is carried out at 
the second meeting after the teacher ensures students understanding of the material. 

Students read and understand the preliminary activities section and description of the 
first activity in eliciting problem solving skills, namely defining the problem. The students can 
move to the second stage if they have followed the steps in the first stage, one of them, they 
are asked to open sources of learning videos and articles related to the main problem.  

Students can understand and follow the instructions in the steps easily. The main prob-
lem lies in the implementation of the stages in the assessment. In the first stage, the average 
student takes approximately 40 minutes (one hour of learning) to identify problems based on 
article searches and results of watching videos. 

The implementation of the first stage also has obstacles for some students. The first 
stage requires internet activation as a medium for information retrieval. Some students claim-
ed not to have a quota to conduct their own searches. Finally, some students did a group 
search. The information retrieval process carried out is also far from good and long lasting.  

Some female students find it hard to watch learning videos and are lazy to read the 
source of the article provided. They did not like studying Physics from the beginning and al-
ready felt dizzy first when studying Physics. In this condition, the teacher just let it go because 
most students have been able to follow the process of finding information in the first stage. 
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Students who have completed the activity in the first stage then proceed to stage two, 
examining the problem. At this stage, each writes the results of the previous search. When 
writing down the cause of a plane not flying suddenly, there are some students who repeat the 
learning video that has been watched previously. Some students also reopen articles that have 
been searched and some students rely on the results of a one-time search. 

During stages one to three, the teacher acts as a facilitator and makes a thorough ob-
servation of each student’s behavior. The teacher makes observations about aspects of prob-
lem solving skills and aspects of students digital literacy skills during the activity. Observations 
are made by referring to the observation instruments that have been prepared beforehand. 

In the fourth stage, students are asked in groups in one bench to discuss the results of 
each writing from stages two and three. During the discussion, each group draws a plan that is 
appropriate for the solution of the problem raised. In the final stage of the activity, all students 
are invited to discuss by describing the results of the discussion on the bench to the search 
results in stages one to three. At this stage, all students conduct a global check and evaluation 
of the problems that have been raised. 

At the end of the lesson, the teacher gives a posttest to measure student understanding 
related to the material that corresponds to the problem. In the posttest, the teacher included 
five questions related to students responses to the assessments and learning activities at that 
time. Students are also given one question space to write suggestions and hopes for future 
physics learning. All students understand the stages that exist in the learning process. Students 
are just not used to it because learning activities involve using the internet directly in class with 
a time limit. Some students better understand the concepts of physics through simple learning 
video media that are searched online. Some other students experience technical difficulties 
because they have not become routine learning activities in the classroom.  

The results of the analysis of the experimental class using the stages of digital literacy are 
the planning stages carried out by students on average by 77.2%, the implementation stage by 
an average of 75%, and the evaluation stage by an average of 81%. The analysis of the posttest 
and pretest results are listed in Table 5. 

Table 5.  T-Test of Pretest Postest for Control Class 

Data Pretest Postest 

N 30 30 
Lowest Score 17 26 
Highest Score 41 44 
Average 33.13 34.35 
T -1.033 
Sig. 2- tailed 0.120 

 
 The lowest score for the control class at the time of the pretest was 17 and the highest 

score was 41. For the posttest, the lowest score was 26 and the highest score was 44. The re-
sults of the T test show sig. 0.120 > 0.05, so H0 is accepted, meaning that the average of the 
two populations is the same or there is no difference between the pretest and posttest. The re-
sults of the T-test in the experimental class are summarized in Table 6. 

Table 6.  T-Test of Pretest Postest for Experimental Class 

Data Pretest Postest 

N 30 30 
Lowest Score 26 58 
Highest Score 42 82 
Average 33.57 70.70 
T -1.033 
Sig. 2- tailed 0.000 
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Based on Table 6, the lowest score for the experimental class at the time of the pretest 
was 26 and the highest score was 42. For the posttest, the lowest score was 58 and the highest 
score was 82. The results of paired sample t-test analysis of the experimental class shows sig. 
2-tailed 0.000 <0.05 in the experimental class, so it can be concluded that H0 is rejected.  

This means that the average of the two populations is different or there is a difference 
between pretest and posttest. Based on the aforementioned results of analysis, there is no dif-
ference between the pretest and posttest in the control class, while the experimental class 
shows the difference between the pretest and posttest. The N-Gain test results of students 
problem-solving skills in the experimental class by 0.3 with a quite effective category higher 
than the control class of 0.12 with a quite effective category. 

Problem solving skills assessment using aspects of digital literacy skills is a way of in-
tegrating digital literacy and problem solving in a single learning activity. Through this assess-
ment, students are directed to be skilled in finding and compiling information that will be used 
to solve some of the problems that have been raised by the teacher previously. Based on the 
description of the practicality and effectiveness of using the previous assessment of problem 
solving skills, it is known that students' digital literacy skills have increased, although slowly. 

This is in accordance the statement of LINCS Regional Professional Development 
Center for Adult Education (2015) that integrating digital literacy and problem solving in an 
instruction (learning activities) can accelerate the student learning process by increasing the 
use of technology to solve problems raised during learning and will certainly increase students’ 
digital literacy and access. Thus, it can be concluded that the instrument of problem solving 
skills assessment can help students improve digital literacy so that the learning outcomes of 
students also increase. 

The digital literacy referred to in this research is the learning independence of students 
using the help of digital information in finding a solution to the problems raised by during the 
learning process. The aspects that cover digital literacy skills include planning, implementation 
and evaluation.  

In the control class, learning is carried out in a conventional way and in the experimental 
class, learning is carried out using the problem solving skills assessment instrument. The re-
sults of the pretest and posttest showed that in the control class there was no significant in-
crease in scores between the pretest and posttest. The technology used in classroom learning 
can actually help carry out learning activities better. During the process of learning activities 
using problem solving skills assessment and covering aspects of digital literacy activities, stu-
dents are initially directed to use their technology as a source of fulfilling the information 
needed in learning. This is still felt very slowly during the learning process. 

Along with the increasingly skilled students in using technology, it can be ascertained 
that students' skills to understand learning and digital (information) literacy skills will increase. 
This is in accordance with the research conducted by Katz et al. (2008) which states that stu-
dents are able to understand learning materials better and faster along with the skillful use of 
information technology (digital literacy), are able to generate problem solving during learning, 
and are able to make better learning process.  

Based on the trial results shown in Figure 2, the assessment validity level was 86.67%, 
the assessment effectiveness level was 71.33%, and the practicality level of the assessment was 
71.33%. These results can be said that the level of suitability of the assessment is high, the lev-
el of ease of the assessment is high, the level of instrument usability and the level of practical-
ity of the assessment is high. 

The assessment is considered to be very practical because the aspects of the skills ob-
served in the assessment are already quite practical in use, meaning that the number of skill 
aspects in the assessment is not too much but has been able to cover all aspects needed in the 
assessment therefore the time used in conducting the assessment using the assessment is also 
not too long. 
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Figure 2. Assessment Test 

The scoring aspect of the assessment is also quite practical, because the rubric used is 
also easy to understand so the assessment is practical to use. The scope of contents and also 
the design of the assessment is quite practical. The sequential instrument design of the grid, 
the shape of the assessment, and the assessment rubric make this instrument practical to use 
and also easy to administer. The problem solving skills assessment is also practical in assessing 
digital literacy because aspects of digital literacy have been included in this instrument. 

The results of the effectiveness test are based on Figure 2 when converted to 71.3%, 
which means it is very appropriate. The effectiveness of the use of assessments for problem 
solving skills in improving digital literacy can be determined by comparing learning outcomes 
or the pretest-posttest scores of the control class and the experimental class. The average pre-
test score in the control class was 33.13 and the average posttest score was 34.35, while the av-
erage pretest score in the experimental class was 33.57 and the average posttest score was 
70.70. 

CONCLUSION 

The average of content validation by using Aiken’s V is 0.80. The construct validity is 
analyzed with SPPS 25 by using KMO and Bartlett's Test. The results of the SPSS output 
display show that the value of KMO = 0.517, so it means that the factor analysis can be car-
ried out. The Bartlett test value with Chi-squares = 1.604 and significance at 0.659, so it can 
be concluded that the factor analysis test can be continued.  

The lowest score for the control class at the pretest was 17 and the highest score was 41. 
Besides, for the posttest, the lowest score was 26 and the highest score was 44. The results of 
the T test show sig. 0.120> 0.05, so it can be concluded that H0 is accepted. The lowest score 
for the experimental class at the pretest was 26 and the highest score was 42, while for the 
posttest, the lowest score was 58 and the highest score was 82. The results of the T test show 
sig. 0.120 <0.05, so it can be concluded that H0 is accepted. 
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At the product revision stage based on the use trial, the appraiser responded that this 
assessment still took a long time because the assessor had to observe each student according 
to the aspects contained in the assessment rubric. The stage that is assessed cannot be done in 
one learning process. Each meeting is only able to assess one or two stages of problem solving 
activities that integrate digital literacy skills. This is one of the reasons for the effectiveness of 
the use of the assessment developed quite effectively. Teachers and students are not familiar 
with the assessment of problem solving skills that are developed by integrating these digital 
literacy skills properly. 
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