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Abstract—This article is a part of the overall process of developing a model of learning business mathematic based on the news-paper literacy. Every model of learning need to be tested its practicality. Thus, this article contains the process and results of practicality test of the developed model through one-to-one and small group evaluations. One-to-one evaluation was conducted on two students with high and low ability, while in the small group there were five members of students. The instrument used to collect the data was questionnaire concerning the practicality of the developed model. Students were asked to fill out the questionnaire after they gaining experience about learning business mathematics using newspaper literacy. Before it used, the questionnaire was tested its validity and reliability first. Collecting data were analyzed by finding means score The results of respondents' answers on one-to-one and on small groups show that the model of teaching business mathematic based on newspaper-literacy is classified as very practical.  
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I.  Introduction 

In economic studies, mathematical skills are very important. Many research found that mathematical abilities contribute to the success in economics and business [3], [8], [9], [10], [25], [36]. Therefore students majoring in accounting or economics need to study business mathematics. However, from various research  found that there were many students majoring in economic or accountancy who were still lack of understanding of mathematics [6]; and many of them also did not really like mathematics [22.

The problems of economic and business mathematics are found every day in the mass media (newspapers, television, and magazines), both explicitly or implicitly [28], [7]. Newspaper can be useful for learning business mathematic. It also can be very helpful in preparing students to be able to play a role in society because they are accustomed to understand economic and business problems in daily life [4], [15], [23]. Therefore, it is needed a way that can help students to be able to understand and interpret the lessons contained in the newspaper. One step can be taken is through newspaper literacy, in which lecturers can design learning oriented to real life problems to help improve students' mathematical abilities [23].
Learning using newspapers must be designed in such a way so it can support the learning process. Every designed model of learning that has been developed need to be tested its practicality so it is believed that the model can truly be applied [25], [38]. Thus, this study was designed to test the practicality of a newspaper literacy-based business mathematics learning model that being developed.

II. Theoretical framework
The aims of studying business mathematics at university is to shape thinking skills, understanding concepts, and connection skills. By having these ability or skills, students will be able to analyze and solve various economic problems [32], [18] [21].
Based on the statement above it can be concluded that learning business mathematics in PT is very important. In order for business mathematics teaching and learning to be able to achieve its intended goals, the teaching and learning material of mathematics have to be contextualized and linked to an authentic real-world environment [37]. In other words, the material of learning business mathematics have to embrace the principles of constructivist learning. Learning business mathematics have to use constructivist learning principles so that students are able to reconstruct related ideas and integrate them with their understanding [20].
A learning model is a conceptual framework that describes the procedures and systematic organization of learning to achieve certain learning goals [16]. Furthermore, The learning model has a function as a guide for lecturers in planning learning and learning environments, classroom management, and the implementation of learning activities. This learning model is different from the learning strategy, method, or procedure[16]. It has special characteristics, namely: (1) arranged rationally, theoretically, and logically by its creators or developers; (2) has a rationale for what and how students learn, as well as the learning objectives to be achieved; (3) has a number of required teaching behaviors; and (4) has a learning environment that allows learning objectives to be achieved [1]. Furthermore, a learning model have 5 (five) model components, namely (1) the syntax or steps of learning activities; (2) the principle of reaction, which is the principles of learning that must be displayed by the learner and the activities that must be carried out by the learner; (3) social systems, which is the description of the role of students and educators; (4) a support system, which is the device needed for learning to take place accordingly; and (5) instructional effects and nurturant effects [16]
Newspaper literacy is a new type of literacy that illustrates the ability to access, analyze, evaluate and communicate information through the newspaper [11], [27]. To be able to analyze news reports in the newspaper, critical thinking skills are needed [2], [38].  The use of newspapers in learning has been carried out in various fields of science in order to prepare students for real-life problems [5], [23] [28].
Based on the description above it can be concluded that the newspaper literacy learning model is a learning model that uses newspaper. In this learning model, students are asked to access, analyze, evaluate and communicate information through the newspaper. The newspaper literacy based learning model in business mathematics courses is the result of the development of the Problem Based Learning (PBL) model. This model is abbreviated as PMB-BNL. Learning using newspaper is one form of activity that can be carried out in increasing students' understanding of world events and life around. The use of newspaper in the classroom encourages extensive reading by trusting students and motivating them to continue reading outside the classroom [5]. The newspaper can be used as a learning resource on any subject, and can be designed according to the school curriculum [23].
There are 6 (six) steps of learning activities based on newspaper literacy, namely: (1) dividing students into small groups with different roles. Each group is odd in number, and no more than 5 people per group; (2) giving different articles to each student or students can choose their own articles to read; (3) students read each article with a particular focus and write down important notes in their journals; (4) asking students to share information with friends in their groups; (5) students are asked to ask questions and respond to information submitted by their friends; and (6) the discussion leader summarizes what has happened in the group [33].
From the description above, it can be concluded that the newspaper literacy based learning model has 5 components of model, namely: (1) Syntax. The syntax in the newspaper literacy based learning model is developed from Problem Based Learning (PBL) syntax that was adjusted to the newspaper literacy cycle. PBL learning has 5 steps, namely student orientation to the problem, organizing students to study, guiding individual and group investigations, developing and presenting work, analyzing and evaluating problem solving processes; (2) Social Systems. The social system in the PMB-BNL Model refers to the understanding of the advance organizer social system proposed, where the lecturer has a role as a controller of the intellectual structure and the interactive learning process. The social system in the PMB-BNL Model is collaboration, scaffolding, and multi-directional interaction; (3) Principe of reaction. Based on the learning theory that underlies this model, learning is designed centered on students, while the lecturer positions is as a learning facilitator, motivator, stimulus provider, and ladder provider; (4) Support System. The PMB-BNL model consists of PMB-PNL model book, and lecturers and students manual procedures. Lecturers book consist of syllabus, implementation plan (RPP), observation sheet, material, and assessment rubric. Students books consist of material, newspaper literacy cycle journals, and learning achievement tests; and (5) Instructional and nurturant effects. The instructional effects on the PMB-BNL model is understanding concepts, problem solving and mathematical connections; while the nurturant effects are activities, creativity, and student cooperation [16].
Each learning model developed (the products) have to meet several criteria, such as validity, practicality, and effectiveness. A model to be said valid if the model was developed base on the strong theoretical framework, and there as an existence of internal consistency. The validity of the model can be obtained through expert judgment [25]. A model to be said practice if the model being developed can be implemented easily, both according to the expert and in reality [25].  Finally, a model to be said effective if the model being developed can improve the ability of students learning, students feel comfortable in the learning process, and easy to learn the material being taught [38]
III. Research methods
The design used in this study was the Plomp model of development, which consisted of three stages. The first stage called preliminary research, consists of analyzing needs, content and literature reviews that are relevant for conceptualizing and formulating the characteristics and specifications of the product. The second stage called the prototyping stage, is a recurring design phase consisting of several iterations. Each iteration is a small cycle of research with formative evaluation aimed to improve and screen the interventions. The third stage, the assessment stage is a semi-summative evaluation to conclude whether the solution or intervention that have been made has reached the intended specifications. The first or preliminary phase has been done before this prototyping phase.  Thus, the methodology described in this study only contains the process related to the prototyping phase.
At the prototype preparation stage, researchers design and develop prototype learning devices iteratively. At each iteration, a formative evaluation is carried out by adopting the formative evaluation proposed by Tessmer [37]. The model of Tessmer’s evaluation can be seen in the Figure 1. The formative evaluation proposed by Tessmer starts from more informal stages such as the initial stages (self-evaluation, one-on-one evaluation, expert review) of small group evaluations aimed to test the practicality and effectiveness up to field testing. In this article, limited only to small group [30]. The prototyping steps is described below.
[image: image1.png]High

Revise

Resistance
to Revision Field Test
User Acceptance, Implementability
Organizational Acceptance
small Group
Effectiveness, Appeal

Implementability

Expert Review One-to-One
content, Design, Clarity, Appeal

Technical Quality Obvious Errors.
Low
Resistance.
to Revisi .
son Self-Evaluation

Obvious Errors.





Fig. 1. Tessmer’s Formative Evaluation Model
The first prototype. The results of the initial design are called first prototype. Formative evaluation for first prototype is carried out through the self-evaluation and expert evaluation stages.
The second prototype. Based on the results of the validation, a revision or improvement to first prototype  was made, and the revised product was called second prototype. The second prototype  was evaluated by involving two students of STIE Bangkinang with different learning abilities (high and low) in what called one-to-one evaluation. At this stage students were asked to provide advice or input about the clarity of the module. From the suggestions given by the students, researchers make improvements to the module or materials. The revised product is called the third prototype. 

The third prototype. At this stage, the result from the second prototype is evaluated by the small group of 5 students. This small group was attending learning process using a newspaper literacy-based learning model. At this stage, researchers who act as lecturers apply the Newspaper Literacy-based learning model. Next, interviews were conducted with students about the ease of use of the product. The most important point in this small group evaluation is to see the practical use of the product in terms of time spent and the ease of using the product being designed. In investigating the practicality of a prototype, it is necessary to prepare a list of questions about each aspect studied. Based on the results of the small group test, a revision is made, and the results of the revision are called the fourth prototype. Field tests on the fourth prototype are not included in this research report.
IV. Results and Discussion

A. Results

As it has been mentioned earlier, there are two stages in testing the practicality of the model. First, was the one-two-one evaluation, and the second was a small group discussion. In the one-two-one evaluation, there were 2 students involved. These students have a different learning ability (high and low). The purpose of this evaluation is to see how far the students can understand the given materials, and to get some suggestions about the materials within the three meeting times. The material at the first meeting was about applying roots, ranks, and logarithms. The second meeting material is about sequences and series, while the third meeting material is about linear functions. 
At the beginning of learning process (first meeting), students were interested in reading the book that has a very attractive cover about newspaper literacy cartoons.  But then, students claimed to be confused because after reading the news, there was no further explanation; and just directly go to the material being taught. Students expect there were some example of business economic problems that are solved by using mathematics. Students also claim that they feel bored seeing how formula was written and placed.  They asked to write and place formula in a such way so that is attractive. Students also asked researchers to be more detailed in arranging solutions so they can understand easier.
At the second meeting, students were asked to understand about the application of ranks and sequences in economics and business. The students were enthusiastically attended the meeting, and were eager to understand the problems given in the newspaper. However, students also still have difficulty in understanding the solution of the examples given. Students ask the researcher to explain more detail about some materials that requires sequences and series to be completed, so they can understand easily.  
At the third meeting, students were given the materials concerning linier function. At the beginning of the meeting they were asked to understand the problems in the news that require a linear function in their resolution. Students stated that they need clearer instructions so that they can more easily understand the use of linear function materials in solving economic and business problems
Although there were some revisions needed on the PMB-BNL materials, as suggested by the students, the average score of their responses on the practicality, in terms of the ease to understand the materials reached average score of 84.55 out of 100. This average score is in the high category. It means that the model developed was valued practical by the students who attended the one-to-one evaluation, in term of the ease to understand the materials. Revisions that have been made after this stage were include grouping formulas, rearranging problem solving more systematically, placing materials in places needed to understand concepts, and equipping books with sentences that contain instructions for solving problems.
After revisions of the model as suggested in the one-to-one evaluation, the evaluation continued to the small group evaluation which consist of 5 students of Accounting STIE Bangkinang. The small group evaluation was also conducted in three meetings using the same materials as at the one-to-one evaluation, but the materials provided have been revised. In this stage, the researcher was implementing the newspaper literacy-based learning model that has been developed. The purposes of this stage is to see the practicality of the product in terms of time spent and the ease of using the product. In this stage, each student is given a role to carry out discussions in accordance with the existing role suggested in the newspaper literacy to understand the stories related to economic and business issues. These roles include roles as leaders, presenters, time trackers, note takers, discussers, and conclusion makers. at each meeting, students can change roles.

At the beginning of every lesson, the lecturer said that there are illustrations of economic and business news that will be further analyzed by students when doing group assignments. Then students were asked to solve the economic and business problems using the concepts in accordance with the topics discussed at each meeting. At the first meeting uses roots, ranks, and logarithms; the second meeting uses sequences and series, and at the third meeting use linear functions. All small group members are given student books that can guide students during learning. In each meeting or trial, students always shown their enthusiasm, because using roles as written in the newspaper for discussion was a new experience for them.
At the end of the small group meeting, the students were asked to give responses to the questions concerning the time spend and the ease in using the product. The average score of students’ responses is 91.25 out of 100. It means that the product is very practical in terms of the time spend to understand and the ease in using the products. In other words, the developed newspaper literacy based learning model is practical.
B. Duscussion
From the one-to-one and small group evaluation show that the product being developed is practical. It means that the product, the developed newspaper literacy based learning model can be implemented or can be used. 
The practicality of this model is due to various economic and business problems can be found easily in the newspapers. In addition, the use of newspapers for learning, including learning business mathematics is very interesting for students because the problems found in newspapers are very directly related to their daily life or are very contextual, including problems related to economics and business. Therefore, the use of newspapers in learning business mathematics will greatly assist students in understanding mathematical concepts, and in developing students’ ability in thinking analytically, critically, and solving the economic and business problems in everyday life. However, for the better quality of the developed model, this research will continue to test the practicality of the model at the field test stage, and also will test the effectiveness of the model by measuring students' mathematical abilities
The ability of students to understand economic and business problems contained in newspaper literacy is expected to familiarize students in understanding the problems of daily life and be able to use mathematics as a tool in solving economic and business problems. As it was known that the quality of the learning model is determined by several criteria, namely validity, practicality and effectiveness, where in the development of the model there are several things that must be considered by researchers, namely the syntactic component, the social system, the principle of reaction, and support system [25], [ 16]. Therefore, all of these characteristic concerning the good model of learning, especially the characteristic concerning to the practicality in the field and the effectiveness of the model will continue to be tested.
V. Conclusion
From the research findings and discussion, it can be concluded that the newspaper is one of the most important sources of information that can be used as a source of learning related to business mathematics. Problems in daily life related to economics and business are found in many newspapers. These problems will help students in understanding concepts and help students in developing their mathematical abilities. The business model of the learning mathematics based on newspaper literacy developed is very practical in the context of one-to-one and small group evaluations.
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