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1. INTRODUCTION

The implementation of school literacy 
movement at the high school level is con-
ducted through three stages: (1) the stage of 
habituation, (2) the stage of development, 
and (3) the learning phase. Habituation phase 
can be implemented with growing interest in 
reading through 15 minutes of reading. The 
development phase is the next stage in order 
to improve the literacy skills through enrich-
ment activities respond to the book. Phase ha-
bituation and development is the foundation 
to the last stage, the stage of learning. In this 

phase, the strategies used in teaching literacy 
in all subjects (General Directorate of Pri-
mary and Secondary Education, 2016: 8). In 
fact, literacy movements in some schools still 
at the stage of habituation and development. 
Systematic and continuous efforts need to be 
done to improve the literacy skills of students. 
School literacy movement to foster interest in 
reading and proficiency literacy has been im-
plemented in Indonesia since 2016, but there 
is currently too touching aspects of learning in 
the classroom.

Chemistry as a product in the form of 
facts, concepts, principles, laws, and theories 
while the chemical as a form of scientific work 
processes and chemicals as attitude. Chemis-
try as a process and attitude can train prob-
lem-solving ability. Their scientific literacy in 
students will make students able to master sci-
ence, with life skills and abilities in the face of 
scientific problems that arise in life. Problem-
solving ability must also be owned by every 
student. Problem-solving ability skills can be 
trained in teaching chemistry, which is shown 
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A B S T R A C T
The literacy movement has not been widely applied to the learning. This 

study aims to determine the effect of the application of disciplinary literacy 
instruction to cognitive learning outcomes, especially in problem-solving abil-
ity. The population of this study is all senior high school in Sleman, Indonesia 
and have implemented the literacy movement in habituation and develop-
ment. Two classes in SMAN 2 Sleman becomes sample with experimental and 
comparative classes. Both classes performed daily tests on two consecu-tive 
materials to see the abilities in the two classes. The results were analyzed using 
SPSS program and showed normal and homogeneous results and sig-nificance 
values were above of 0.05 were 0.968 and 0.483 respectively. This indicates that 
there is no difference in the cognitive learning outcomes of the two classes. 
The research instruments consist of the syllabus, learning implementation 
plan, article, student worksheet, and questions. Validation used in the form 
of content validation to two experts and empirical validation to 150 students. 
The analytical technique used to analyze the influence of the application of 
disciplinary literacy instruction on problem-solving ability is ANOVA test at 
significance level 0.05. The results showed that both classes had normal and 
homogenous learning outcomes and significance value of 0.009, the value 
is below the level of significance 0.05. This number indicates that there is 
the influence of application of disciplinary literacy instruction on problem-
solving ability in the electrolyte and non-electrolyte solutions material. 
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by the understanding the problem in reading 
and prepares according to the rules of scientif-
ic writing. In an article from Pelger and Nils-
son said that the influence of the scientific lit-
erature students enormously in understanding 
the material (Pelger and Nilsson, 2016: 441). 
The learning process should train chemistry 
literacy with troubleshooting and write appro-
priate scientific principles. In fact, the learning 
process is still focused on the chemical aspects 
of the results. The learning process chemicals 
tend to encourage students to be able to work 
on the final exam only, while aspects of the 
process and a lack of attention. Conventional 
learning process which is still dominated by 
the lecture from the teacher.

Risnawati stated that the ability is the 
proficiency to perform a particular task within 
a predetermined condition (Risnawati, 2008: 
24). In the learning process of acquisition is 
the purpose of learning ability. The ability is 
the capability that has been described specifi-
cally and stated in terms of behavior. Accord-
ing to Kennedy et.al (2007: 115), A problem 
is a situation that has no immediate solution 
or known solution strategy. Troubleshooting is 
a strategic competence shown students in un-
derstanding, selecting the model and coping 
strategies, and complete the model to solve the 
problem (BSNP, 2006: 59).

The points where they commonly get 
stuck while solving problem is dead ends that 
could result from (a) following a mis-concep-
tion or an alternative conception; (b) making 
inappropriate assumptions; (c) ignoring di-
mensional aspects of a problem; and (d) report-
ing an incorrect answer (Yuriev et al., 2017: 
7). In talking through the problems, students 
take on regulative and instructional tasks, ar-
ticulate problem-solving skills, ask and answer 
questions, and reflect on their learning. The 
student regulative communication helps the 
groups move through the problems by man-
aging the group learning process, promoting 
discussion, restating or summarizing ideas, 
and confirming or questioning one another’s 
contributions. The instructional communica-
tion show evidence of students actively prac-
ticing science language as they communicate 
with one another to move through and build 
content knowledge (Repice et al., 2016: 16).

According to Polya (1985), the problem 
of the problem contains 4 steps of completion, 
(a) to understand the problem that students can 
understand the problem so that students can 
determine the solution, (b) make the student’s 
plan. (c) do the calculation of the students are 
ready to do the calculations in accordance 

with the plans that have been made, and (d) to 
re-check the results of students re-check every 
stage that has been done.

Problem-solving is one type of intel-
lectual skill that is according to Gagne et 
al. (1992) is higher level and more complex 
than type other intellectual skills. Gagne et 
al. (1992) have argued that within solving the 
problem is required for complex rules or rules 
high level and high-level rules can be achieved 
by mastering the rules and defined concepts. 
Likewise, defined rules and concepts can be 
mastered if supported by understanding con-
crete concepts. After that to understand con-
crete concepts needed skills in differentiating. 
The intellectual skills are classified as Gagne 
based on levels its complexity and composed 
of the simplest mental operations up at the 
most complex level. 

According to Jacobsen et.al (2009: 250) 
solving the problem has two goals: the short-
term goal is that the students were able to 
solve the problem and be able to understand 
the content is behind the problem. Besides the 
long-term goal is to make students understand 
the process of problem-solving and develop as 
Self-directed learning (students organize and 
control their own learning). When getting with 
the task of solving the problem in the absence 
of prior knowledge of relevant, so that students 
need to seek out parts that might be a solution 
to use problem-solving strategies (as opposed 
to a strategy based on a strong knowledge, do-
main) as a meaningful analysis or technique 
of trial and error, such activities can lead to a 
high cognitive load. One of the consequences 
of approaching the complex learning is the 
need to abandon the rigid dichotomy explicit 
teaching of learning that supports a flexible 
approach that takes into account the specific 
objectives of the various activities of students 
constituent (Likourezos and Kalyuga, 2017).

Bell (1978) has stated the results of the 
research indicate that strategy problem solv-
ing commonly studied in lessons, in some cas-
es, can be transferred and applied within other 
problem-solving situations. Therefore the 
ability of student in solving a problem must 
continue to be sharpened. Because by solving 
problems students will find new concepts in 
learning.

Attempts to improve the learning pro-
cess through the efforts of the selection of 
appropriate learning strategies and innova-
tive in teaching chemistry in schools is a very 
important requirement to do. During this time 
teachers still tend to use expository teaching 
strategy, where most of the teaching and learn-
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ing activities are still dominated by teachers 
who actively teach chemistry, and provides 
examples and exercises, on the other hand, the 
students just listen, take notes, and work on 
the problems provided by the teacher. These 
conditions are not going to develop aspects 
of personality, ability, and the student activ-
ity as expected. Because it requires a learning 
strategy that involves students who proceed to 
troubleshoot so that students will understand, 
appreciate, and take lessons from his experi-
ence. The purpose of this study is to determine 
whether or not the implementation effect of 
learning strategy with disciplinary literacy in-
struction to the ability to solve problems on the 
material of electrolyte and non-electrolyte so-
lution in the tenth grade of senior high school.

2. MATERIALS AND METHODS

This study uses a quasi-experimental 
with posttest only group design. In an experi-
mental and comparative class applied learn-
ing strategies, the experimental class using 
strategy with disciplinary literacy instruction 
and another class applied comparative study 
by using the usual expository strategy in the 
classroom. 

Table 1. Research Design

Description:
A: Experimental Class
B: Comparative Class
X: Learning strategy with disciplinary 

literacy instructions 
Y: Learning strategy with expository
O: Test of problem-solving ability

The population of the study is the state 
senior high schools located in the districts of 
Sleman and have implemented literacy at the 
stage of habituation and development. Some 
state senior high school were interviewed and 
observed about the implementation of literacy 
in learning and the results of which have the 
same characteristics that have not been fully 
implemented literacy in a learning phase. The 
sample used in the study of a randomly select-
ed school that was selected SMAN 2 Sleman 
as a research site. Two classes are used for the 
purposes of this study are XMIA 1 as the ex-
perimental class and XMIA 2 as the compara-
tive class.

The independent variable in this study 
is a learning strategy with disciplinary lit-
eracy instruction while the control variable is 
the problem-solving ability of the material of 
electrolyte and nonelectrolyte solution. Data 
collected by the data nontest and test. Me-
chanical nontest data collection is done by 
observation and interview. The observations 
were made with the observation sheet to ob-
serve the learning process in accordance with 
the lesson plan using strategies disciplinary 
literacy instruction for experimental class and 
expository strategy for comparative class.

Disciplinary literacy instruction repre-
sents a paradigm shift in content area literacy 
pedagogy, requiring LTEs to re-envision and 
redesign their course in ways that support stu-
dents’ acquisition of disciplinary content and 
habits of mind (Fang, 2014: 447). Along with 
the challenges of disciplinary literacy, there 
are also possibilities, which can be exciting 
for teachers. The instructional procedures that 
have proven successful in students’ literacy 
development are based on engagement with 
the text, and the practices and strategies for 
disciplinary literacy build on this work (Fan-
na, 2015). Professional development is critical 
if disciplinary literacy practices are going to 
deepen what it means to read in each academ-
ic subject area. The focus of disciplinary lit-
eracy is how literacy is used to make meaning 
within and discipline and the role of graphics 
is specific to the discipline (Shanahan, 2015: 
15). Given the modifications we made, is a 
reasonable and potentially useful one for pro-
moting disciplinary literacy in social studies 
among middle-school students and among 
pre-service social studies teachers (Colwell, 
2013:12).

Tests are a number of questions that 
must be addressed with the aim of measuring 
the level of a person’s ability or reveal certain 
aspects of a person subjected to the tests. In 
this study, tests were conducted to measure the 
ability to solve problems by using the descrip-
tion matter. Set about the description made as 
many as 15 items, grating matter and guide-
lines for assessment and validation process 
is carried out. The validity of research instru-
ments carried into two parts, namely the va-
lidity of the theoretical and empirical validity. 
The validity of theoretically calculated with 
the Aiken formula (Aiken, 1985). In addition 
to the validity, data collection instruments 
should also be ensured that the measurement 
results remain consistent (reliable). In this 
study the reliability test using Quest program. 
Test of the hypothesis analysis was used ANO-
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VA with SPSS 22. Before analyzing the data, 
the data is tested for normality and homogene-
ity of variance. Anova is done by looking at 
the hypothesis criteria are:

Ho: No effect of the application of learn-
ing strategy with disciplinary literacy instruc-
tion to the ability to solve problems on the 
material of electrolyte and non-electrolyte so-
lution in the tenth grade of senior high school.

Ha: There is an effect of the application 
of learning strategy with disciplinary literacy 
instruction to the ability to solve problems on 
the material of electrolyte and non-electro-
lyte solution in the tenth grade of senior high 
school.

3. RESULTS

The study began by conducting inter-
views with several senior high schools in Sle-
man country and interview show that the liter-
acy learning is still rarely performed. Then the 
technique of sampling with random sampling 
and set SMAN 2 Sleman as a research site. At 
the school were taken two classes, one class 
as the experimental class and the other class 
designated as the comparative class.

Learning to use disciplinary literacy in-
struction aided by using articles that have been 
made and validated it. Some of the articles 
used in this study on the implementation of 
the material an electrolyte and non-electrolyte 
solutions in life. A set of instruments such as 
the questionnaire, syllabus, lesson plan and 
observation sheet of lesson plans, articles and 
worksheets for students and validated descrip-
tions about the contents on two experts and 
conducted empirical validation and reliability 
seen at 150 students. The student who is the 
subject of the implementation of the valida-
tion is the eleventh-grade students who al-
ready have material electrolyte and non-elec-
trolyte solutions. The results of the validation 
and reliability are then processed with the help 
of the program Quest and obtained the results 
as shown in Figure 1:

Figure 1. Results Quest analysis of em-
pirical validation

Based on Figure 1 shows that all the 
stars items about shows in the brackets, then 
by using the calculation of the Aiken formula, 
the instrument of this matter is valid. Reliabil-
ity is analyzed by using Quest program and 
produce reliable data with value Cronbach’s 
alpha 0.73. However, the implementation of 
data collection is only 10 questions were need-
ed and used to test students. Two classes used 
in this study extend the initial assumption of 
equality of cognitive abilities through daily 
tests in the previous chapter. The analysis was 
performed using one way ANOVA analysis 
with the SPSS.22 program. Before the ANO-
VA test analysis, the data were tested for nor-
mality and homogeneity and show normal and 
homogeneous data. Results of ANOVA analy-
sis on the first previous chapter can be seen in 
Table 2:

Table 2. One-way ANOVA test result of 
first material

Table 2 shows the value of signifi-cance 
is greater than 0.05, namely 0.968. Then to get 
more accurate data that both classes have the 
same ability then analyzed in the second test 
of the previous chapter. As the first daily test 
analysis, the data were tested for normality 
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and homogeneity using SPSS 22 and then pro-
ceed ANOVA analysis of one way. Results of 
ANOVA analysis on second previous chapter 
can be seen in Table 3:

Table 3. One-way ANOVA test result of 
second material

Table 3 shows the value of signifi-cance 
is greater than 0.05, namely 0.483. Both daily 
tests performed showed signifi-cance above 
0.05 which indicates that both classes have the 
same ability in cognitive learning outcomes. 
Then the research was done by providing the 
treatment in the experimental class. The study 
was conducted during the four meetings with 
the four stages of learning and one posttest data 
retrieval. Each meeting in the learning phase 
students read the article, understand and dis-
cuss together in the classroom, guided by the 
subject teachers. Then at the fourth meeting of 
the two classes doing the practice by observ-
ing various electrolyte and non-electrolyte so-
lutions, it was assisted by students worksheet 
to train students ability to solve problems. Af-
ter the posttest and the got the average value 
of the two classes as shown in Figure 2:

Figure 2. Average value of the two 
classes

Description:
1: Average of experimental class
2: Average of comparative class

The diagrams show significant dif-
ferences in students’ cognitive ability out-
comes, especially problem-solving skills in 
the experimental and comparative classes. 
Not only see the average value but also see 
significant value through ANOVA analysis. 
The results of the data problem-solving ability 
of students showed homogeneous and normal 
data as shown in Table 4:

Table 4. Results of the test of normality 
test problem-solving ability

One-Sample Kolmogorov-Smirnov Test

a. Test distribution is Normal.
b. Calculated from data.
c. Significance Lilliefors Correction.

Table 5. Results of homogeneity test 
problem-solving ability

On the Table 4&5 indicate that the data 
is normal and homogeneous, so the data anal-
ysis can be continued by using one way ANO-
VA analysis to see the effect of the treatment 
given. The results of data analysis can be seen 
in Table 6:

Table 6. One-way ANOVA test result of 
the problem-solving ability
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4. DISCUSSIONS

In the 21st century, people are required 
to master literacy such as reading and writ-
ing literacy, science literacy, information and 
communication technology literacy, financial 
literacy, and cultural and civic literacy. Liter-
acy has become a familiar term for many, but 
not many of them understand it well. Literacy 
can be fundamentally defined as a person’s 
ability to process and understand information 
while doing the process of reading and writing. 
Literacy requires a range of cognitive abili-
ties, written and spoken language knowledge, 
knowledge of genres and cultures. School as a 
portrait of the miniature society that can form 
the character of the student as a literate indi-
vidual. Therefore, the school can be a place 
to cultivate good literacy at the stage of ha-
bituation, development, and learning, and un-
til now the literacy at the stage of splinting 
has not been widely applied. Disciplinary lit-
eracy is learning strategy by finding concepts, 
principles of learning and training students to 
compile and transform information.

In the study, two consecutive chapters 
show data from two classes are normal and 
homogeneous, then seen the differences, and 
show no difference in terms of cognitive abil-
ity. It became the material and reference for 
continuing research on the influence strategy 
of disciplinary literacy instruction.

In the experimental study, the experi-
mental class is given treatment by disciplin-
ing the literacy on the learning while in the 
comparative class is applied expository learn-
ing strategy where expository learning is a 
traditional learning that has been passed down 
in the class. Expository learning is centered 
on the teacher so that the teacher as the main 
informant. The implementation of learning 
strategy of disciplinary literacy instruction is 
expected to influence the ability to solve the 
problems of the students.

In this study will see the effect of strat-
egy on the condition of students’ cognitive 
abilities the same to the problem-solving abil-
ity. All types of literacy, literacy is preferred 
in this study. The teacher has prepared sev-
eral articles as a supporting material for every 
learning that takes place. This disciplinary in-
struction has several advantages to discipline 
literacy especially in terms of literacy reading 
such as helping students understand the con-
cept.

The first lesson in the experimental class 
begins with giving an article about the battery 
and its relation to the electrolyte and non-

electrolyte solutions material. The discussion 
of this literacy understands and discusses how 
electrolyte solutions are placed in containers 
or battery vessels made of ebonite or glass ma-
terials. Both plates are made of lead (Pb), and 
when first loaded there will be a layer of lead 
dioxide (PbO2) on the positive plate. Positive 
and negative plates are very close together 
but are made to not touch each other in the 
presence of a separator layer that serves as an 
insulator (insulating material). Chemical pro-
cesses that occur in the battery can be divided 
into two important parts, namely during use 
and re-loaded or electrocuted. In this case, the 
educator tries to facilitate the student to dis-
cuss both processes. 

At the second meeting, the teacher gave 
an article about isotonic in the body which is 
certainly related to the material of electrolyte 
and non-electrolyte solution. For example, 
isotonic drinks are used as a substitute for lost 
body fluids because they have a similar com-
position to body fluids such as electrolytes 
and the composition is designed with the same 
osmotic pressure as the blood pressure in the 
body.

At the next meeting, the article contains 
about a drug called oralit in it also contains 
electrolyte salt. The body must be able to 
maintain the concentration of all the appro-
priate electrolytes in the body fluids, it makes 
easy to achieve fluid and electrolyte balance. 
The article also contains a description of how 
oralit can balance electrolyte fluid levels in the 
body in conditions such as excessive sweat-
ing, vomiting, or diarrheal disease. In each 
article students are required to understand the 
reading holistically and search for important 
sentences about the concept of matter. In ad-
dition, students are brought on real-life related 
to chemistry.

At the last meeting, the two classes were 
given a problem that had to be solved by the 
practice process and then followed by a meet-
ing that tested the problem-solving ability 
with the description problems and saw at how 
is the difference of two classes. Both test re-
sults not only show different mean values but 
when tested using ANOVA program shows the 
significance value of 0.009, the value is below 
the level of significance 0.05, which indicates 
that there is a significant effect of the imple-
mentation of learning strategy with disciplin-
ary literacy instruction on problem-solving 
ability in the electrolyte and non-electrolyte 
solutions material. If a student has been prac-
ticing solve the problem, then in real life, the 
student will be able to take a decision on an 
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issue, because they have the skills to collect 
relevant information, analyze information, 
and realize how necessary to re-examine the 
results already obtained. The problem-solving 
ability can be seen as one of the process and 
result of instructions.

5. CONCLUSIONS

This research concludes that the imple-
mentation of learning strategy with disciplin-
ary literacy instruction influence the students’ 
ability to solve problems in the material of 
electrolyte and non-electrolyte solutions ma-
terial in tenth grade at senior high school.
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