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 The purpose of this research was to analyze the statistical performance of students 

using STAD model and authentic assessment. Specific objectives of this study were to 

describe the activity level of students learning statistics using STAD model and 
authentic assessment and analyze the statistical competence of students in the learning 

model of STAD and authentic assessment. The subjects were  40 students of 

mathematics department UMM who took a course in statistics Year 2015. Students’ 
activity data were collected through observation and statistical competence of students 

in the form of performance reports and test results were collected through performance 

reports and quizzes. The data were analyzed descriptively. The results showed that the 
application of the STAD model and authentic assessment on statistical learning can 

improve student activity. The level of participatory of the students in a discussion to 

solve the statistics’ problem is very good, also for cooperation, initiative, and working 
systematically. Students’ performance of statistics on the application of STAD model 

and authentic assessment has increased and well categorized. The results showed that 
the application of the STAD model and authentic assessment on statistical learning can 

improve student activity. The level of participatory of the students in a discussion to 

solve the statistical’s problem is very good, also for cooperation, initiative, and 
working systematically. Students’ performance of statistics on the application of STAD 

model and authentic assessment has increased and well categorized. 
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INTRODUCTION 

 

 The success of mathematics learning in tertiary education highly depends on the selection of appropriate 

teaching methods and assessment types. Assessment, as an integral part of learning, plays a very important role 

in improving students’ performance; in addition to other methods relevant and integral to the type of assessment 

employed. 

 Essentially, statistics learning deals with the data and is a part of daily life activities. Thus, students' 

understanding of statistics will be easily achieved. But in some ways the students’ statistics performance is not 

adequate, that is, there are great number of students who obtain a final score below the average. In addition, the 

students’ activity and creativity in solving the problems of statistics needs to be improved. Many factors affect 

the above conditions, such as classroom management is not optimal, the selection method that has not been able 

to optimize the performance of students in the learning and assessment types that only requires cognitive 

abilities of students. 

 Referring to the above conditions, the efforts to improve student performance in the level of activity of 

students, problem solving skills in statistics, creative thinking, and others use the appropriate models and 

strategy. One appropriate models and strategy to achieve these objectives is by using authentic assessment 

strategies with a model of STAD (Student Teams Assisted Division). STAD model affects on student 

achievement grade 9 and foster a positive attitude towards mathematics [1], and mathematics’ achievement 

using STAD model is better than individual learning methods [2]. 

 In order the implementation of STAD model in learning to be important for the students, then the 

assessment used not only relies on cognition assessment,  rather to reflect the performance of the students as a 

whole. Therefore, the selection of assessment types becomes important. One assessment strategy that enables 
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students to optimize their performance in learning, either individually or in groups is authentic assessment 

strategy. 

 Authentic assessment has spread widely in education, including higher education, to answer the anxiety of 

the quality of graduates, as the tendency of learning outcomes assessment focuses on cognitive aspects as 

proven by tests conducted in universities both oral and written that lead more to the disclosure of the reveal 

cognitive aspects [3], and to increase academic achievement [4].  

 Authentic assessment has been shown to be effective in learning, such as the authentic assessment can 

increase motivation, self-concept of students as well as problem solving skills in science [5]. Based on the 

above elaboration, the implementation of STAD model and authentic assessment is conducted to improve the 

quality of learning in the classroom, and as an effort to achieve a better competence. Therefore, the purposes of 

the study were to analyze the level of students’ activity and statistics’ performance in the learning STAD model 

and authentic assessment. 

  

2.0 Literature Review: 

2.1. Student Teams Assisted Division (STAD) Model: 

 STAD model is a method to classify students heterogeneously in which higher-achiever students will assist 

other students to understand the subject. Therefore, this method will encourage students’ readiness. Below, the 

following definition, characteristics, purposes, and learning step of STAD model [6].  

 Student Teams-Achievement Divisions (STAD) is a cooperative learning approach. The model of STAD 

uses small groups of 4-5 persons. STAD model consists of five main components, namely the presentation of 

material, group discussions in small teams, quiz and assessment of individuals, and giving awards to the group. 

STAD model in teaching statistics is appropriate for several reasons. Firstly, the material being studied is very 

close to the contextual problems, togetherness in solving the statistical problem so group members can help 

each other, and each member of the group is motivated to improve the performance of individuals as well as 

groups. 

 The characteristics of the STAD model: Learners are placed in study groups of four or five people as a 

heterogeneous mixture according to the level of performance, gender and ethnicity. The team is the most 

important feature in the STAD learning model, because this team of students work together to resolve the 

matter. Students help each other to understand the subject matter, so that every member of the group can 

understand the subject matter thoroughly.  

 The purpose of the STAD model is to motivate students to encourage each other and improve the skills of 

students. If students want their team to be awarded, they have to help a teammate in studying the teaching 

materials. They should encourage their teammates to do their best, stating norm that learning is important, 

useful, and fun. Students work together after the teacher presents the subject. They can work in pairs by 

comparing the answers, discussing the differences, and helping each other when facing problem. They teach and 

assess their strengths and weaknesses to help them succeed in the quiz. Although students learn together, they 

should not help each other in the quiz. 

 Several important series of STAD model were presentation of the material, group discussion, quizzes and 

scoring, and group awards.   

 

2.2 Authentic Assessment: 

 Authentic assessment is an alternative assessment to put more emphasis on how students construct their 

own knowledge. The traditional evaluation has placed an emphasis on tasks efficiently and tests are considered 

to indicate the ability of the students. Further, it is explained that authentic assessment has become increasingly 

popular, because the perception has grown that there is a need for a more holistic approach to evaluate students 

who reveal aspects of their knowledge, deep understanding, problem-solving skills, social skills, and attitudes 

that are used in the real world, or simulation of real-world situations [7]. Authentic assessment determines the 

tasks that are meaningful and interesting, in a broader context, in which students apply their knowledge and 

skills, and perform tasks in the new situation. Furthermore, authentic assessment is a form of assessment that is 

very close to real life of learners [8]. 

 Theoretically, authentic assessment follows the constructivist paradigm of teaching and learning. 

Constructivist learning is based on the idea that a child's mind is not like blank slates. In constructivism, the 

student as human being is the focus. According to the constructivist learning theory, the appropriate 

assessments will consider individual differences in experience and capability that focus on providing individual 

assessment, on an ongoing basis. 

 The aspect of authenticity often associated with so-called performance assessment [9]. These methods are 

based on the assessment of student performance on the tasks they perform as a part of the learning activities in 

the classroom (eg, portfolio assessment, where students submit the worksheet during the course in order to 

display the wide range of their achievements) or tasks which, though designed specifically for the purposes of 

assessment, reflect the types of tasks that are considered part of good teaching practice. There are many types of 
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authentic assessment practices used, such as (1) creating a concept map; (2) a portfolio of the student; (3) a 

reflective journal; (4) utilizing various sources of information; and (5) working group in which the team 

members design and build a model. 

 The goal of authentic assessment used in teaching are to: (1) make the student successful with the 

knowledge acquired; (2) give students a range of skills (eg, research, write, revise, oral skills, debating, and 

other critical thinking skills); (3) indicate whether the student can demonstrate the ability to produce the right 

answer, performance or product performance; (4) acquire the validity and reliability with the emphasis on the 

proper standard criteria for assessing a wide range of products or performance; (5) give students the opportunity 

to practice critical thinking in achieving a successful and professional life in the future; and (6) allow for the 

assessment of the needs of students by providing authenticity and usefulness of the results that allow students’ 

greater potential to enhance learning and facilitate teachers in learning [10]. 

 Many types of authentic assessment practices are reported in the literature above. On mathematics 

education, the authentic assessments type used include written essays, assignments, presentations, portfolios, 

performance reports and others. Selection of the type of authentic assessment of learning depends on the model 

and learning strategy selected and well adapted to the characteristics of learners.  

 The authentic assessment practices are very wide and varied. Its selection is based on assessment strategies 

and planned learning model. The description above illustrates also that the characteristics of the material or the 

learned context allow the selection of a suitable assessment strategies, especially in the teaching of statistics. 

Referring to some of the literature above, then the authentic assessment is actually more emphasized on the 

'task' or assignment. In this study, some of the tasks given to students in authentic assessment use STAD model 

are chapter review, group discussion report, and quiz. 

  

3.0 Methodology: 

 Research methodology can be seen as the techniques used to collected and analyze data. The data collected 

have to be related to the objective and problem statement.  There are three types of methods that used in this 

study to obtain the relevant data which are observation, performance report, and quizes.  The subjects were 40 

mathematics education students UMM who took a course in statistics Year 2015. Students’ activity data were 

collected through observation and statistical competence of students were collected through performance reports 

and quizzes. Students’ activities measured by four indicators namely students’ participatory in discussion, 

cooperation, initiative, and working systematically and uses a 4-point Likert scale (1 = almost never; 2 = 

sometimes; 3 = often; and 4 = almost always). Students’ performance of statistics based on the groups 

performance and individual performance. Scores of groups performance were obtained from the performance of 

the resulting group in completing the task, and score of individual performance based on the essay test results. 

The data were analyzed descriptively. The students’ activity data were analyzed in SPSS by counting the 

frequencies and calculating the percentages of the responses (i.e., almost Never, sometimes, often, and almost 

always) of each item. The students’ performance were analyzed in SPSS by counting the scores’ average on the 

group performance and individual performance. 

 

RESULTS AND DISCUSSION 

 

 The data collected from observation, performance report, and quizes will be analyzed and discussed.  

      

4.1 Students’ Activity: 

 Students’ activity consists of four indicators, namely discussions participatory, cooperation, initiative, and 

working systematically. Data in Figure 1 show that the students’ participatory in group discussion increased 

from first to fourth meeting. The level of participatory of students in a discussion at the first meeting had a score 

average percentage of 72.5% increasing respectively to 74.4%, 76.9%, and 81.3% in the second, the third and 

fourth meeting.       

 Figure 2 show that the cooperation activities showed an increasing trend, especially in the third meeting. 

Students’ cooperation activity has risen from the first meeting to the next meeting with the a score average 

percentage of 75.6% in the first meeting to be 76.3%, 80.6%, and 81.9% on the second, third and fourth 

meeting, It was similar, the activities of students in an initiative in the discussion group (see Figure 3). At the 

first and second meeting, students’ initiative activities are in good category (70.6%) increasing to 78.1% with 

very good category at the third meeting, but decreasing to be 76.3% in the fourth meeting but still in very good 

category. 

 While the students activity on working systematically also increased at every meeting (see Figure 4). In the 

first meeting, a score average was 75.6% (good category) increasing to 80.6% (very good category) in the 

fourth meeting. 
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Fig. 1: Students’ Participatory in discussion. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig.  2: The Coopration Activity. 

 

 The increasing activity of the students in a discussion group that includes participatory in discussions, 

cooperation, initiative, and working systematically show that the statistical learning using STAD model and 

authentic assessment can enhance students' learning activities in group discussions. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 3: Students’ Initiative. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 4: The Working Systematically. 
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4.2 Students’ Performance of Statistics: 

 Analysis of students’ performance of statistics based on the groups’ performance and individual 

performance. Scores of groups performance were obtained from the performance of the resulting group in 

completing the task, and score of individual performance based on the test results. These performances were 

shown in Figure 5 and Figure 6. Figure 5 shows that the first task has a scores’ average of group performance 

84.87, and remain stable in task 2 84.12. While the third and fourth task scores of group performance increased 

that is equal to 86.88 and 91. 

 While the data in Figure 6 illustrates that the statistical competences of students on tests 1, 2, and 3 were 

respectively for 63.36 , 65.64 , and 80.49. There was an increase in student competency of test 1 , test 2 and test 

3. It can be concluded that the statistical learning using STAD model and authentic assessment can improve 

student competency. 

 

 
 

Fig. 5: Scores of Groups Performance. 

 

     

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 6: The Test Scores of Individual. 

 

 The result showed that the application of statistical learning using STAD model and authentic assessment 

can enhance students' activities and performance of statistics. The students' activities on particapatory in 

discussions, cooperation, initiative, and working systematically were in a very active category. 

 Similarly, the performance of the resulting groups obtainned by assigment and individuals performnce 

through tests increased. The implementation of STAD model and authentic assessment showed that the 

competence of students in statistics courses was increasing. The research result is in line with other research, 

such as, that STAD meodel improve mathematics achievement and attitudes towards mathematics among 

students [11], STAD model proved to be a learning strategy for improving students’ activity and mathematics 

achievement better than direct instruction [12], and the authentic assessment strategies have an impact on 

student performance [13].   

 

5.0 Conclusion: 

 This research is used to describe the activity level of students learning statistics using STAD model and 

authentic assessment and analyze the statistical competence of students in the learning model of STAD and 

authentic assessment. The conclusions for this research are as follows: 

1. The implementation of STAD model and authentic assessment on statistical learning can enhance the 

students’ activity and competence. The level of participatory of the students in a discussion to solve the 
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statistical problem is very good, also in activity of cooperation, initiative, and work systematically aspects 

respectively. 

2. Implementation STAD model and authentic assessment increasing the students’ competence in statistics 

courses. 
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