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Abstract: This research is based on the low student learning outcomes in the education statistics course, 

most of which have difficulty in completing assignments and statistical subject exams, especially related 

to the mathematical statistical abilities of FIP UMJ PGSD students. The purpose of this study was to 

determine the effectiveness of the use of the valuation model in the PGSD student learning process, 

especially related to mathematical abilities in the subject of education statistics, so as to provide 

improvements and diagnosis in statistical learning which in fact is learning to count so that requires 

students' mathematical abilities. The research methodology used was an experimental method with a 

quasi-experimental approach in the form of a posttest only control group design, namely there was an 

experimental class as a treatment class, which provided an authentic assessment model and a control 

class as a comparison class that was not given any treatment or left natural without ignoring the 

potential. The results of the study were that there was an influence on the model of the mathematical 

ability of students in the education statistics subject which was very significant with the value t = 3.57 

with sig. 0.001 <0.05, and also the contribution of influence or value of Determination of 0.20 meaning 

influence Authentic assessment models for mathematical abilities in statistical subjects are very 

significant. 

 

Keywords: authentic assessment model, statistical reasoning ability, students of FIP UMJ  

 
Introduction 
 

The Statistics course is a basic and compulsory subject for all students at all universities. This course equips 

students to understand the types of data, how to collect data, process data and analyze and interpret data 

obtained. Statistical courses also require students to have basic abilities, namely numeracy (mathematical) because 

statistics are inseparable from the calculation process such as addition, subtraction, multiplication or division. 

Statistics teaches how a scientist has knowledge based on data and facts in the field so that in drawing an 

objective, transparent, fair and comprehensive conclusion. The efficacy of statistics can be seen from its contribution 

to the discovery of new theories expressed in the form of statistical models or arguments involving statistical concepts 

(Kadir, 2016: 1). 

 

Background of the research 
 

In statistical learning students are also required to understand the types of data and forms of data so they 

can differentiate, sort out how data is collected, how to analyze and what kind of analysis tools are used. Statistics is 

the study of how to collect, process / group, present, and analyze data and draw conclusions by calculating 

uncertainty based on the concept of probability. Besides that, statistics also emphasize reasoning skills and good 

problem solving skills so that they can determine the results and processes that are experienced well too. The 

reasoning ability in statistical learning is the basic must-have for every student, especially those who have just studied 

statistics, they can calculate, analyze, and interpret the processes that are passed and determine the type of data, 

analysis techniques and tools / formulas that must be used to solve a problem in statistics. Delmas defines statistical 

reasoning as statistical thinking in generating statistical information. This includes the ability to interpret a set of data, 

graphics and a number of statistical information (Martadiputra). Reasoning is a process to analyze a problem based 

on data and facts that are then correlated with theories that have been built. The reasoning ability is not based on 

instuition or imagination, but is present in the concept of reality that is attached to rational and logical thoughts. 

Reasoning is in line with thinking critically, creatively and analyzing an existing problem or event. Common sense 

abilities are usually possessed by people who are resilient, diligent and objective. Reasoning is a thought process that 

departs from observing the five senses (empirical observations) which produces a number of concepts and 

understandings (Maryati, 2017: 133). 

 

Chervaney defines statistical reasoning as what students can do with statistical content and uses their skills 

in using statistical concepts to solve statistical problems. They see statistical reasoning as a process consisting of the 

following three steps: (1) comprehension, (2) planning and decision making, and (3) evaluation and interpretation 

(Garfield, 2002, Yusuf, 2017). Statistical reasoning ability also means the ability to understand well how to choose, 

present, reduce, and present data that will be used for existing problems (Maryati, 2017: 1). Statistical thinking is the 

ability to understand and understand the statistical process as a whole, and apply understanding to real problems by 

giving criticism, evaluation, and making generalizations relating to 1) describing data; 2) organizing data; 3) 

represent data; and 4) analyze and interpret data. 

 

To improve students' statistical reasoning abilities various kinds of learning approaches are carried out in the 

form of learning, assessment, classrooms, as well as teaching competencies. One approach that is assumed to be 

able to improve students' reasoning abilities is the valuation approach. Assessment is a process for giving decisions to 

someone whether or not according to criteria. According to Nitko the assessment is a process to obtain information 
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used to make decisions about students, curriculum, programs, and education policies (Arifin, 2012: 8). Thus the 

appropriate assessment model to improve the ability of statistical reasoning is to use authentic judgment. Authentic 

assessment is an assessment that refers to use, teaching, and assessment that reflects real-world assignments (Shelley 

Keyser, 2008; Robyn Collins, 2013; Anthony, 2005; Anna Maria, 2014, Novita Sari and Wardani Rahayu, 2017). 

 

Research Methodology 
 

This study aims to determine the effectiveness of the assessment model on the learning of statistical subjects 

in the FIP PGSD UMJ students and how much the model contributes to the students' reasoning abilities in learning 

educational statistics. The research method used is the experimental method with the true experimental approach, 

meaning the researcher conducted random sampling on the respondents and carried out the design of determining 

many respondents and many classes used. The research design used was the pre-test-post-test control group design. 

The research design is as follows: 

 

Table 1. Research design 

Kelas Pre-test Treatment Post-test 

R O1 X O2 

R O3 - O4 

 

The sampling technique used is random sampling, which is randomizing the population that is the object of 

research. The population in this study were the third semester students of the PGSD FIP UMJ study program and the 

samples in this study were 50 people, with an experimental class of 30 people and a control class of 25 people. 

 

Findings and Discussion 
 

This research was conducted for 3 months, from October to December 2018 in the third semester (odd), 

which was attended by 50 students. The results of the study were divided into two groups: the experimental class as 

the treatment class and the control class as the comparison class, each of which was 25 students. Descriptions of the 

results of the research presented include pre-test and post-test, according to the pre-experimental design that was 

described in the form of descriptive statistics such as minimum-maximum values, mean, variance and std. Deviation. 

 

Pre-Test 

 

Based on the data obtained in the pre-test in the experimental class obtained the value of statistical 

reasoning ability for a minimum score of 60 and maximum 92, the average value of 68.56, std. Deviation 8.10. While 

for the control class a minimum score of 55, a maximum of 95, and a mean score of 68.16 and stad. Deviation of 

10.98. This statistical reasoning ability of the two groups is relatively the same in both the experimental class and the 

control class, it can be seen in the table 2 below: 

 

Table 2. Descriptive Statistics 

 N Range Minimum Maximum Mean Std. Deviation Variance 

Experiment 25 32,00 60,00 92,00 68,5600 8,10391 65,673 

Control 25 40,00 55,00 95,00 68,1600 10,98742 120,723 

Valid N (listwise) 25       

 

Post-test 

 

Based on the data obtained through post-test obtained in the experimental class the average value (mean) = 82, 

36, std. Deviation of 5.36. Whereas in the control class, the mean value = 76.39, std. Deviation 6.40. Thus the 

comparison of the average value of the experimental class is relatively higher than the control class, so there is a 

very significant difference. This can be seen in the table 3 below: 

 

Table 3. Descriptive Statistics 

 N Range Minimum Maximum Mean Std. Deviation Variance 

Experiment 25 28,03 65,38 93,40 82,3620 5,36574 28,791 

Control 25 28,25 62,38 90,63 76,3920 6,40277 40,996 

Valid N (listwise) 25       

 

Pre-test – Post-test 

 

From the results of testing on the experimental class with paired sample technique the test value t = 9,887 with sig. 

0,000 <0,05, on df 24, it is said to be significant, meaning that there is a difference in the value of statistical reasoning 

ability at pre-test to post-test in the experimental class with a mean (difference) of 13,8. Thus there is a very significant 

increase in the value of experimental class statistical reasoning abilities from pre-test to post-test, as shown in the 

table 4 below: 
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Table 4. Paired Samples Test 

 

Paired Differences 

t df 

Sig. (2-

tailed) Mean 

Std. 

Deviation 

Std. Error 

Mean 

95% Confidence 

Interval of the 

Difference 

Lower Upper 

Pair 1 Pre-test – 

Post-test 
-13,802 6,979 1,396 -16,68 -10,920 -9,887 24 ,000 

 

Pre-test – Post-test (Control) 

 

From the results of testing on the experimental class with paired sample test the test value t = 4.811 with sig. 0,000 

<0,05, on df 24, it is said to be significant, meaning that there is a difference in the value of statistical reasoning ability 

at pre-test to post-test in the control class with a mean (difference) of 8,23. Thus there is a significant increase in the 

value of the control class statistical reasoning ability from the pre-test to post-test, as shown in the table 5 below: 

 

Table 5. Paired Samples Test 

 

Paired Differences 

t df 

Sig. (2-

tailed) Mean 

Std. 

Deviation 

Std. Error 

Mean 

95% Confidence 

Interval of the 

Difference 

Lower Upper 

Pair 1 Pre-test – 

post-test 
-8,232 8,55 1,711 -11,764 -4,700 -4,811 24 ,000 

 

 

 

Hypotheses of Data 

Pre-test 

 

In testing the initial reasoning ability (pre-test) in each group, namely the experimental and control groups, obtained 

t test value = 0.146 with sig values = 0.884> 0.05 and df = 48, then there is no difference in the value of reasoning 

abilities in both groups. the initial ability of the two groups before being given treatment or giving assessment 

techniques is the same, it is also seen in the average value that is not too far which is equal to 0.4 the difference in 

average. This can be seen in the table 6 below the independent sample test: 

 

Table 6. Independent Samples Test 

 

Levene's Test for 

Equality of 

Variances t-test for Equality of Means 

F Sig. T Df 

Sig. (2-

tailed) 

Mean 

Difference 

Std. Error 

Difference 

95% 

Confidence 

Interval of the 

Difference 

Lower 

Upp

er 

Nilai Equal variances 

assumed 
2,851 ,098 ,146 48 ,884 ,400 2,73054 -5,090 5,89 

Equal variances 

not assumed 
  ,146 44,149 ,884 ,400 2,73054 -5,102 5,90 

 

Post-test 

 

Whereas in testing the reasoning ability (post-test) after being given treatment in the experimental group by giving 

authentic assessment techniques and the control group not given treatment, obtained the test value t = 3.57 with 

the value sig. = 0.001 <0.05 and df = 48, then there are differences in the value of reasoning abilities in both groups. 

Thus, there is a very significant effect of authentic assessment techniques on statistical reasoning abilities of FIP UMJ 

PGSD students, with a contribution value of 0.20 or an average value of difference of 5.97, it can be seen in the table 

7 below: 
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Table 7. Independent Samples Test 

 

Levene's Test for 

Equality of 

Variances t-test for Equality of Means 

F Sig. T Df 

Sig. (2-

tailed) 

Mean 

Differe

nce 

Std. 

Error 

Differe

nce 

95% 

Confidence 

Interval of the 

Difference 

Lower Upper 

Nilai Equal 

variances 

assumed 

,864 ,357 3,573 48 ,001 5,97 1,671 2,610 9,329 

Equal 

variances 

not assumed 

  3,573 46,57 ,001 5,97 1,671 2,604 9,331 

 

Discussion 

 
Reasoning ability is an ability that must be possessed by someone who is mature enough to analyze, 

differentiate and verify various problems faced in his life. In Bloom's taxonomy reasoning ability is at the stage of 

analysis (Analyz) which determines to distinguish, classify, and identify characteristics of a problem (Zainal Arifin, 2000: 

16). In the results of this study it was found that the valuation technique that is authentic assessment contributed 

greatly to the statistical reasoning abilities of PGSD students, it obtained a value of t = 3.57 with sig. 0.001 <0.05 this 

proves that there are differences in reasoning abilities of students who are given an authentic assessment model 

higher than students who do not provide authentic (conventional) assessment models. In statistical learning that 

requires strong reasoning skills, one way to encourage students to use their brain abilities is by authentic assessment 

models. Authentic assessment is a process of collecting, reporting and using information about student learning 

outcomes by applying the principles of assessment, ongoing implementation, authentic, accurate, and consistent 

evidence of public accountability. Authentic assessment is an assessment that uses a variety of assessment 

techniques that aim to encourage students to always be active and complete the tasks given. 

 

Conclusion 
 

Based on the results of the research and discussion above, it can be concluded that there is an influence of 

the Authentic evaluation model on statistical reasoning abilities in the subjects of educational statistics in the FIP UMJ 

students is significantly, with a value of t = 3.57 with sig.0,000 <0.05 df = 24 and determination value of 20%. This means 

that the authentic assessment model provides sufficient contribution to the value of students' statistical reasoning 

abilities. 
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