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Introduction

Inference in statistics is one of the crucial issues to be explained as it refers to the process of making probabilistic statements about the entire population under scrutiny by only looking at a small part of it. Inference has been studied among researchers and the students' difficulties in understanding the procedures of inference and reasoning the inferential ideas is widely documented (e.g. [START_REF] Falk | Significance Tests Die Hard[END_REF]. The abstract nature of inference with also the underlying complex and abstract concepts such as sample, population, and sampling distribution are documented to result in student difficulties [START_REF] Bakker | Learning to reason about distributions[END_REF][START_REF] Garfield | Developing Students' Statistical Reasoning[END_REF]. These stubborn difficulties are persistent and also similar among students and adults. In the current study we use the proposed model for the logic of construction for representing the whole idea of statistical inference in the introductory statistics course. This model not only follows the steps in line with the suggestions of the literature (e.g., [START_REF] Bakker | Diagrammatic Reasoning as the Basis for Developing Concepts: A Semiotic Analysis of Students' Learning about Statistical Distribution[END_REF] but also transcends the suggestions and carries the teaching and learning of inference further.

Methodology

In this study, we analyzed the way in which the logic of construction is explained in one prominent textbook of statistics for the undergraduate level. The book analyzed is the tenth edition of Introduction to the practice of statistics (Moore, D. S., McCabe, G. P., & Craig, B. A. (2016), Ninth Edition, Publisher: W. H. Freeman), hence assumed to be used one of the major books of introductory statistics. The textbook covers the inference mainly in one chapter (Chapter 6) which was taken as the content to be analyzed in this study. The steps of construction direction of inference are taken as default and the textbook is analyzed according to these subtended steps with the aim of understanding how the inference framework is being taught in this widely used textbook. The analysis of the content, namely the related chapter, results in a sequence of numbers in the order of appearance.

Results

The results of the content analysis can be seen in Figure 1. The axes of the plot seen in Figure 1 represent the order of the steps of inference as appeared in the logic of construction (See Table 1). Hence if the book covers the steps in the very same way of the construction logic as presented in Table 1, this would yield 13 points on x and y-axes which are exactly on the line: y=x. Any deviation from this line is interesting to see how inference is taught in the book different than the proposed steps in the model. The numbers on the scatterplot denote the order of the corresponding step. For instance, the reader first is introduced with step 2a, then step 4a, and 5a, etc. (as expressed by the steps of the logic of construction).

It can be seen in Figure 1 that the book covers the inference in a totally different direction, the order as stated by the steps of the model is: 2a, 4a, 5a, 1, 2b, 8, 4c, 7, 4b, 3a, and 5b. As it can also be observed from the Figure 1 the steps 3b and 6 are not covered at all. So the learner respectively reads the following concepts or ideas through the chapter: random sampling, sampling distribution, estimating sample statistic, the meaning of population in context, random sampling and sample size, the meaning of amassed probability, normality and characteristics of sampling distribution, the area under the distribution curve, sampling distribution to be a normal distribution emerged as the values estimated accumulate, each sample constituting the sampling distribution to contain the same number of observations, and the estimated sample statistic lands on the real line on which the probabilities are massed by the sampling distribution. It can be seen in the result section that the crucial steps are not presented in the way the model suggests. The model suggests these steps for a better understanding of the statistical inference, which is in fact a difficult topic to understand. The reader of the book, who is also the learner, is being directed to the understanding of inference with some confusions. We believe starting from the random sampling idea, then sampling distributions, focusing on one sample and talking about the population is not the most efficient way of learning or teaching inference. Moreover, some steps (3b and 6 of the model) are missed totally. It is of great importance for students to comprehend the fact that same sized samples all would distribute different than the population, not only to understand the idea of sampling distribution but also that of inference. This step (step 3b of the model) could not be seen to be taught in the book. Besides, the step (step 6 of the model) of grasping that the estimate of the sample at hand would be separated from the center of the sampling distribution by a certain distance "d" was also not covered in the book. The difference between how the order of steps in the model and in the book are covered is worth consideration.. However, the book has a totally different order of teaching this topic. This different approach of the book is important to consider. However, a limitation of the current study is the analysis of only one chapter. We suggest the further research be conducted not only inclusion of all the related chapters but also for the other widely used statistics books.

Figure 1 :

 1 Figure 1: The order of steps of inference followed by the book Conclusion and Discussion.