《畜牧生物统计与试验设计试验》课程教学大纲

1、 课程基本情况

课程名称：畜牧生物统计与试验设计试验
课程编号：04110072
课程总学时：32  (其中，讲课 16 ，实验  ，上机 16  ，实习   ，课外学时    ) 

课程学分：1 
课程分类：（填必修或选修）   必修        

开课学期：（填秋或春或夏）   春季       
开课单位：（ 动物科技  学院 遗传育种与繁殖  系             教研室）

适用专业：动物科学    
所需先修课：高等数学 概率论 线性代数    
课程负责人：王雅春   
2、 课程内容简介
《畜牧生物统计与试验设计》是运用数理统计的原理和方法来分析和解释生物界各种现象和试验调查资料的一门科学，是现代生物学研究不可缺少的工具。它不仅在传统生物学、医学和农学中被广泛应用，而且在新兴的分子生物学研究中也发挥着重要作用。

《畜牧生物统计与试验设计试验》课程以数据分析为核心，主要由连续型数据的分析、分类数据的分析与试验设计三部分所组成。例题讲解和上机实习包括数据整理、假设检验（单个总体的平均数、两个总体的平均数、单向数据的方差分析、双向数据的方差分析、协方差分析）、简单相关与回归等方面介绍数据分析的方法。对于非连续型数据的分析，注重例题讲解，包括数据转换、分类数据的分析、非参数检验等方法。对于常用试验设计针对完全随机设计、配对设计、随机区组设计、双向区组设计－拉丁方设计、正交试验设计以例题讲解各试验数据对应的分析方法；抽样调查介绍中以例题讲解方式设计概率抽样和非概率抽样调查。

本课程教学要求是：
1. 使学生了解统计学方法在科研、生产中的重要作用；
2. 系统掌握资料分析方法以及畜牧兽医学试验设计方法等的应用；
3. 通过对例题讲解和上机实习，培养学生严谨的科学态度与分析问题、解决问题的能力，为以后的科学研究打下基础。

三、各部分教学纲要
1、课堂讲授部分教学内容要点、基本要求及学时数等。

第三章  随机变量与概率分布 （1学时实验）+（2学时上机）

· 举例说明概率的基本概念和运算、几种常见的概率分布，如二项分布、正态分布及标准正态分布等。

· 对于标准正态分布，强调正态分布的概率计算、了解偏度与峭度的计算与意义。

· 了解介绍泊松分布的概率密度函数。


第四章 统计推断概述（2学时实验）+（2学时上机）

· 了解样本平均数的分布: u分布、t分布；样本方差的分布：x2 分布、F分布。

· 掌握参数估计的常见方法:点估计和区间估计。

· 按例题理解假设检验的基本原理和步骤以及相关概念。　 

第五章 对单个和两个总体平均数的假设检验（2学时实验）+（2学时上机）

· 了解单个总体均数的检验：总体方差已知（Z检验）和总体方差未知（t检验）。

· 了解两个总体均数的检验：两总体方差已知时的检验（Z检验）、两总体方差未知但相等时的比较和两总体方差未知但不等时的比较。

· 了解配对资料的假设检验。


第六章 方差分析I－单向分类资料 及数据转换（3学时实验）+（2学时上机）

· 按例题，掌握这种资料的假设检验－方差分析法，对假设、检验统计量、判别方式和结论等步骤详细描述。

· 了解多重比较。理解t和F检验的关系，并以邓肯比较和最小显著极差法为例，掌握多重比较的原理和计算步骤。

· 掌握方差的同质性检验：Hartlet F检验、Cochran 检验、Bartlett 检验。

· 按例题掌握四种常用的数据转换方法：平方根转换、对数转换、反正弦转换和倒数转换，及各自的适用条件和效果。


第七章 方差分析II－双向分类资料（1学时实验）+（1学时上机）

· 举例说明双向交叉无重复资料和双向交叉有重复资料数据的区别。
· 按例题，掌握数学模型、平方和与自由度的剖分、假设检验和多重比较。
· 利用双向交叉有重复资料，采用不同模型分析帮助交互作用的定义。

第八章 方差分析III－嵌套分组资料（1学时实验）+（1学时上机）

· 举例说明嵌套分组资料中数据模式与其他两种数据的差别
· 举例说明固定效应、随机效应的概念和固定模型、混合模型、随机模型的差别以及其独特的检验方式。


第九章 简单相关与回归（2学时实验）+（2学时上机）

· 举例，相关系数的计算方法、检验
· 举例，直线回归方程的建立及检验。

· 举例相关系数的显著性检验的三种方法，以及三种方法之间的关系；总体相关系数的置信区间的计算； 
· 举例回归系数的置信区间、回归方程的拟合度－决定系数、X对Y的回归
· 举例两条直线回归的比较和回归系数的应用。
第十二章 协方差分析 （1学时实验）+（2学时上机）

· 举例，单向分类资料的协方差分析。
· 按例题的方式学习协方差分析的原理以及计算过程。


第十三章 分类资料的假设检验 （1学时实验）+（2学时上机）

· 按例题，理解分类资料在数据量大时按照率的方式检验
· 按例题，理解分类资料在数据量小时的卡方适合性检验以及独立性检验。
· 通过例题学习分类数据的精确检验


第十四章 非参数检验 （1学时实验）

· 举例说明参数检验与非参数检验的区别
· 举例进行符号检验、秩以及秩和检验的检验类型，包括假设、计算和推断
· 按例题理解符号检验、秩以及秩和检验的区别
· 按例题和公式推导，理解秩相关的概念，熟练掌握计算和检验。
第十五章 试验设计简介 （1学时实验）

· 举例说明常用的五种试验设计方法：完全随机设计、配对设计、随机区组设计、双向对己区组设计－拉丁方设计、正交试验设计
· 举例进行上述设计的实验数据的分析
· 按例题，掌握试验设计和调查其样本含量的确定，包括抽样调查中样本含量的确定和试验设计中样本含量的估计。

四、上机实习部分教学内容与要求：

实验一：使用SAS和EXCEL进行数据整理和t检验  （4学时，验证类）



学习使用这两个软件，进行录入数据、初步整理以及进行单个总体平均数的检验。学生需要当堂掌握上述技能并用计算机完成作业，由助教、老师检查正确。

实验二：使用SAS和EXCEL进行方差分析  （4学时，验证类）



学习利用这两个软件，进行录入数据、基本统计特征分析以及进行单向数据的方差分析。学生需要当堂掌握上述技能并用计算机完成作业，由助教、老师检查正确。

实验三：使用SAS和EXCEL进行相关和回归分析  （4学时，验证类）



学习利用这两个软件，进行两个变量间关系的分析：相关与回归，并对回归系数和相关系数进行检验。学生需要当堂掌握上述技能并用计算机完成作业，由助教、老师检查正确。

实验四：使用SAS和EXCEL进行双因子方差分析和协方差分析  （4学时，验证类）



学习利用这两个软件，进行双因子方差分析和带有协变量数据的方程分析。学生需要当堂掌握上述技能并用计算机完成作业，由助教、老师检查正确。

实验五：对某年动科院学生生统成绩的分析  （0学时，综合/设计类，课后完成）



学习利用这两个软件，根据给就所提供“2000年某院统计课成绩”的数据，应用所学过的统计方法，针对部分和/或全部数据，采取3种或3种以上分析路线，就分析结果形成报告。

在报告中描述所使用的方法和模型、陈述结果并对不同方法的分析结果进行深层次讨论，最后结合数据的实际意义给出结论。写作格式要求有摘要、介绍、方法与材料（数据、分析方法和模型）、结果与讨论、结论和参考文献，字数在1000-2000字之间。由助教、老师检查合格。

五、使用教材的名称、主编人、出版社、出版时间及版次及主要参考书名称。

教材：《生物统计学》（第2版），张勤等，中国农业大学出版社 ，2008年第一次印刷
主要参考书：
· 《常用生命科学数据分析软件介绍》，郭春华，中国农业出版社，2011年第一版
执笔人：王雅春
审定人：张勤
                              2011年 6 月 3 日制定
Labs of BioStatistics & Experimental Design in Animal Science
1. Basic information

Course code: 04110072
Total teaching hours: _32__, among which__16__ hours for lectures, _16__ hours for experiments, ______hours for on-line teaching.  
Credits: 1
Type of the course: (compulsory or elective)  compulsory
Teaching terms: (spring, summer or autumn)   spring
Owner of the course: (Teaching group, department, college)  College of Animal Science & Technology
Majors applicable:  Animal Science
Prerequisites: Advanced Mathematics, Probability, Linear Algebra
Person in charge of the course:  Dr. Yachun Wang
2. Course description 
Biostatistics is a science which utilizes mathematical theory and methodology to analyze and explain biological phenomenon and experimental data. It has been considered as one of most important tools not only for Animal Science, Biology, Veterinary Medicine, and Crop Science, but also for Molecular Biology. 

Labs of BioSTAT focus the data analysis, using different teaching methodology for analysis of continuous data, categorical data, and experimental design. Analysis for continuous data includes data management, hypothesis test (single population means, comparing two population means, one-way ANOVA, two-way ANOVA, and ANCOVA), simple correlation and regression, example questions and computer practices will be applied. Analysis for categorical data includes data transformation, analysis of categorical data, and non-parameter analysis, only example questions will be provided. Experimental design includes complete randomized design, paired design, random block design, Latin design, and orthogonal design, and the corresponding data analysis methods, example questions related to different type of design will be provided. Sampling survey includes designing theory, probability sampling and non-probability sampling method, example question will be provided, especially on sample size calculation. 

The objectives of this course are:

1) Understanding the importance of mathematical theory and methodology in the research and practice of Animal Science

2) Systematically mastering basic theories, concepts, analysis methodology and major experimental design methods and their application

3) Through the analysis of example question and computer practice, to gain serious scientific attitude for research, and the ability for analyzing and solving problem in practice in the future.
3. Design of each teaching section
 Chap3. Random variables and their probability distribution (1 lab teaching hour + 2 computer hours)
· Making example questions to assist the understanding of concepts and probability distributions of random variables. Basic concept and calculation of probability, and frequently used probability distributions, such as bi-nominal distribution, normal distribution, and Poisson distribution.
· For standardized normal distribution, example question will be given for calculation of related probability, and importance of Skewness and Kurtosis.
Chap4. Overview of statistical inference  (2 Lab teaching hours + 2 computer hours)
· Sampling distributions with examples: u-distribution, t-distribution;, (2 –distribution, F-distribution
· Frequently used methodologies for parameter estimation: point estimation and interval estimation, with an example.
· Understanding basic theory and steps for hypothesis test and related concept with a walkthrough of sample questions
Chap5. Hypothesis test of single and two population menas (2 Lab teaching hours + 2 computer hours)
· Hypothesis test of single population mean, in case of known population variance (Z-test) and unknown population variance (t-test)
· Hypothesis test of two population means, in case of known population variances (Z-test) , unknown but equal population variances and unknown unequal population variances
· Hypothesis test of paired data
Chap6. Analysis of variance I – one way classification data and data transformation (3 Lab teaching hours + 2 computer hours)
· With an example question, understanding the hypothesis test of one way classification data- analysis of variance, detail the steps of hypothesis, test statistics, judging and conclusion. 
· With example questions, understanding the theory and calculation of multiple comparisons. Relationship between t-test and F-test, mastering the calculation of Duncan and LSD method.
· Mastering the homogeneity test of variance: Hartlet F-test, Cochran test, Bartlett test
· With example questions, understanding the four ways of data transformation: square-root, logistic, arc-sin, reciprocal, and conditions and suitable application scopes of these transformation
Chap7. Analysis of variance II – two way classification data  (1 Lab teaching hour + 1 computer hour)

· With an example, understanding the difference of data structure of two way classification data with/without repeat measures
· Mastering model, dissection of degrees of freedom and variance, hypothesis test and multiple comparison, with the understanding of example questions
· With data from two way classification with repeat measures, by applying different example questions, understanding the definition of interaction, and estimation of interaction effect.
Chap8. Analysis of variance III – nested data  (1 Lab teaching hour + 1 computer hour)

· Understanding the difference of two way classification data and nested data, with example
· Concept of fixed effect and random effect, and their models and related test, with examples
Chap9. Simple correlation and regression (2 Lab teaching hours + 2 computer hours)
· Understand the calculation and test of correlation coefficient, with example questions
· Understand the calculation and test of regression equation, with example questions
· Hypothesis test of correlation coefficient, and relationship among these three ways of test; calculation of the confidence interval of population correlation coefficient.
· Example question on calculation of confidence interval of regression coefficients, intercept and slope, fitness of regression equation- determination coefficient, regression of X on Y.

· Example question on comparison of two regression lines, and application of regression coefficient.
Chap12. Analysis of covariance (1 Lab teaching hour + 2 computer hours)

· Model and hypothesis of analysis of covariance for one way classification data, with example question.

· Theory and calculation, with understanding of example question’s solution.
Chap13. Hypothesis test of categorical data (1 Lab teaching hour + 2 computer hours)
· Hypothesis test of proportion, when quantity of categorical data is large using example questions.
· Chi-square test of categorical data when quantity of categorical data is small, goodness of fit test and independence test, each with an example question.
· Understanding the calculation of Fisher’s exact test with an example question.
Chap14. Non-parametric test (1 Lab teaching hour)
· Understanding the difference of parametric test and non-parametric test with examples.
· Suitable application of sign test, rank test and, rank-sum test, with examples.
· Hypothesis, calculation and conclusion of sign test, rank test and, rank-sum test using example questions.
· Concept, calculation and test of rank correlation, with an example question.
Chap15. Brief introduction of experimental design (1 Lab teaching hour)
· Examples on five frequently used designs: completed randomized design, paired design, random block design, two-way block design- Latin square design, orthogonal design

· Data analysis example questions with data from above mentioned designs

· Example question of sample size determination in experimental design and investigation.

4. Computer Lab planning:

Lab1. Data managing and t-test using SAS and Microsoft Office Excel (4 hours, verification type)
Learning the application of these two softwares, hands on data input, preliminary management of data, as well as on hypothesis test of single population mean. Students need to demonstration their skill on using computer to accomplish assignment with proper interpretation of the results, and checked by TA and teacher to ensure the correctness.
Lab2. ANOVA on one-way classification data using SAS and Microsoft Office Excel  (4 hours, verification type)
Learning the application of these two softwares, hands on data input and management, simple statistics analysis, as well as one-way classification data ANOVA. Students need to demonstration their skill on using computer to accomplish assignment with proper interpretation of the results, and checked by TA and teacher to ensure the correctness.

Lab3. Analysis of correlation and regression using SAS and Microsoft Office Excel  (4 hours, verification type)
Learning the application of these two softwares, hands on analysis of relationship between two variables. Calculation of correlation and regression coefficient, and their hypothesis test. Students need to demonstration their skill on using computer to accomplish assignment with proper interpretation of the results, and checked by TA and teacher to ensure the correctness.

Lab4. ANOVA of two-way classified data and ANCOVA SAS and Microsoft Office Excel  (4 hours, verification type)
Learning the application of these two softwares, hands on analysis of ANOVA of two-way classified data, as well as ANOVA with a co-variate. Students need to demonstration their skill on using computer to accomplish assignment with proper interpretation of the results, and checked by TA and teacher to ensure the correctness.

Lab5. Proposal on data analysis (0 hours, synthetic and self design type, submitted after course)
To practice the application of SAS and Microsoft Office Excel, student is given data on performance of students studying BioSTAT in 2000 by the teacher, and asked to use methodology learned in this course, analysis part or full data provided, targeting on three or more objectives, and a written proposal is required based on the results.
Student should describe the model employed, and results with deep discussion should be added, and a practical suggestion is preference at the end. The written requirement is the same as professional Journal, with Abstract, Introduction, Material & Method, Result and Analysis, Discussion and Reference. And the proposal is limited between 1000~2000 chinese words. A bonus mark will be given if the proposal is approved by the TA and teacher.

5. Teaching materials or references: 

Text book: Biostatistics, 2nd edition, Zhang Qin, etc. China Agriculture University Publish, 2008, 1st print
Reference book: 

· Statistics for Veterinary and Animal Science

· An introduction to Biostatistics（生物统计学导论）
Written by: Yachun Wang
Authorized by: Qin Zhang
Composed on  Jun. 2, 2011
