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Abstract: This paper mainly focuses on the design and analysis of English test papers 

which can better understand primary students’ level of learning ability and test quality to 

promote students’ English learning and teachers’ teaching quality. TOS (Table of 

Specifications) and the theory of Bloom’s Taxonomy of Educational Objectives are the 

guidance to the design of the test paper. For the test analysis part, Winsteps Rasch Model is 

applied to analyze the reliability of items and students, difficulty factor, and level of 

discrimination. As a result, it can be employed to precisely identify the questions and 

students based on their level of achievement, revealing the actual level of the learners’ 

ability regardless of the small number of samples. 

1. Introduction 

Assessment should be considered a coherent and important part of teaching and learning. The 

goal of evaluation design is to provide teachers and students with advice on how to improve 

learning by explaining a student's learning process, assessing each student's progress in their work, 

clarifying certain problems the student may encounter in the learning process, and more [3]. At the 

same time, test making and test result analysis are also important ways to analyze students’ learning 

and teachers’ teaching quality. In this report, taking "In China", unit 1, Volume 1, Grade 6, people's 

Education Edition as an example, this report first designs the table of specifications (TOS) 

according to the textbook content combined with Bloom's Taxonomy educational objectives. The 

test paper is then created to evaluate students’ ability to remember, understand, and a little bit of 

application of the knowledge they have learned. I gathered the students' answers, and then I ran the 

data through SPSS and Winsteps for analysis. The test's difficulty and discrimination are assessed 

using SPSS, and Winsteps can discover a deeper connection between the test and students' 

performance. 
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2. Content to be Tested 

2.1. Application of Bloom’s Taxonomy of Educational Objectives 

Bloom’s taxonomy is a system for categorizing and identifying the many levels of a student’s 

cognitive capabilities, such as thinking, learning, and comprehending. To direct or serve as guidance 

for the development and improvement of evaluations like examinations and other assessments of 

student learning, educators have frequently employed Bloom's taxonomy [2]. It concludes with six 

categories: knowledge, comprehension, application, analysis, synthesis, and evaluation [7]. The 

student’s ability for retaining information is made up of knowledge. And then a comprehension 

exam gauges the student’s ability to understand the importance of prior knowledge. The following 

stage is the application, which shows how well the student can adapt abstract knowledge to a fresh 

situation. The analysis aims to differentiate between facts and opinions [4]. The synthesis category 

exemplifies the ability to put together many elements or thoughts into a strong pattern or structure 

that helps provide new meaning. An assessment category demonstrates the ideas’ capacity for 

significance-based evaluation [10]. 

Based on the tested objectives are primary students in Grade 6, so the application of Bloom’s 

taxonomy of educational objectives theories is mainly in three aspects: 1. Knowledge: The capacity 

to recall information acquired earlier. It might require recalling relevant detail points or bringing 

them to mind. The lowest level of learning is remembering. 2. Comprehension: The ability to 

understand a set of content. Understanding can be demonstrated by converting information into 

another format, extrapolating information, or developing views and ideas. 3. Application: The 

capacity to apply knowledge in a fresh, practical setting. These kinds of processes used in the 

application are described by the implementation of principles, methodologies, ideas, principles, 

rules, and theories. 

2.2. Background of Subject and Assessment Object 

Large-scale standardized test designers who specialize in educational assessment have 

recommended using a TOS as a guide to address validity data based on test content. This chart will 

assist teachers in planning exams by their educational objectives for a specific learning area [9]. 

When designing the tested content, based on the theme, time-consuming in each part, and teaching 

activities on TOS, the test content is created. The content I would be assessing them on is mainly in 

three aspects: New vocabulary including location expressions, famous scenic spots and culture 

expressions, Sentence structure (What..., Where..., Which...), and Grammar (past and present).  

2.3. Design of TOS 

Vocabulary learning is the basic part of English learning when a new unit begins. According to 

Bloom’s theory, Knowledge is the lowest-level learning. Remembering is the foundation of 

knowledge cognitive [5]. To let students remember the words better, the first activity on the TOS 

(see Figure 1) is to show the pictures of famous cities in China and the maps of China and then to 

guide students read the new words combined with pictures, after that, let them apply the new words 

to match the location and the cities and customs. This activity was intended to help children 

recognize the names of various cities and customs in China and to enable them to apply the 

knowledge accordingly to the location model (south, north, west, and east). Understanding and 

application of sentence structure of “What...”, “Where...” and “Which...” (see Figure 1 ) is another 

objective that students must have to achieve. Some students may easy to remember the sentence 

structure and the example sentences, but it may be hard for them to apply these sentence structures 
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in different situations. To help them deeply understand and apply the sentence structures, the 

activity of making conversations in groups is necessary [6] (see Figure 1). On one hand, students 

can help each other to finish the tasks that can let those students who fall behind have a chance to 

solve their problems about difficult points. On the other hand, through this activity processing, 

students will have a better understanding and application of how to ask and answer the question in 

“What...”, “Where...” and “Which...” sentence structures. Furthermore, the Grammar part of the test 

is about the past tense and the present tense and the difficult point is distinct between the past tense 

and the present tense. So activities in class should be held based on that purpose. Firstly, ask two 

students to share the vacation on last summer holiday and next summer holiday respectively, then 

group students into four groups, each group should choose one representative to do the summary 

about the content that the two students shared. After that, the teacher advises on their answers. In 

this way, students can not only comprehend the grammar points deeply but also each student can 

have a process of thinking and apply what they’ve learned to finish the task [8]. The final activity of 

the class is to ask students to finish the task “Let’s read” on page 11 of the textbook independently 

and then the teacher gives the right answers. In this part, students can think independently to find 

out whether they understand the points of the class. 

3. Test Making Process 

Teachers can determine the kinds of assignments include in their examinations by using TOS to 

help them connect the instructional time allocated to each goal with the level of cognition at which 

each goal was taught. Experts in measuring recommend a variety of methods for creating and using 

a TOS [8] (e.g., Anderson, Krathwohl, Pintrich, Raths, & Wittrock, 2001, Gronlund, Livingston, & 

Wilson, 2006). This paper contains five types of questions: fill-in-the-blank, multiple choice, 

reading comprehension, sentence rewrite, and short essay writing. The exam lasts 30 minutes and 

has a maximum score of 100. The score and scoring standard with each question are marked on the 

test paper (see Figure 1). The goal of the chapter's exam is to assess how well the students have 

mastered the material from Unit 1. The student's memory, comprehension, and application skills are 

explored by the requirements of the teaching objectives. Because the subjects are students at the 

beginning of learning English, they are not required to reach the ability level of analysis, evaluation, 

and creation. The order of the test questions ranges from simple to complex. Fill-in-the-blank 

questions are the foundation of test paper design. Students can enter the exam state more quickly 

with the aid of simple question formats. Additionally, the topic is properly enhanced with tables and 

images, which not only assists students in comprehending the context of the topic but also raises 

their level of interest in the exam paper. 

There are thirteen fill-in blanks (Q1-Q5, Q12-Q15) and six multiple-choice questions (Q6-Q11), 

each with 2 points (Q1-Q11) and 3 points (Q12-Q15). Memory and comprehension are the ability 

levels that should be investigated. These questions are combined with real-life images to assess 

student's ability to connect real life and knowledge. Q1-Q5 and Q10-Q11 assess students' memory 

of the new vocabulary from Unit 1, while Q6-Q9 assess their comprehension of sentence structure 

(what, where, and which). The similar shape and style of words can test students' ability to 

distinguish the usage of these words. Understanding of Past tense and Present tense can be tested by 

Q12-Q15. It can detect whether students have mastered the knowledge and prevent students from 

doing the right thing by guessing. The design of questions in Q12-Q15 also assesses students' 

memory and understanding of knowledge. A task Q&A is developed for the reading comprehension 

questions (Q16–Q19) of the test paper to measure how students can construct complete sentences 

and comprehend the information being read. The article doesn’t show students the same words of 

stems directly which requires students to have an understanding ability to turn articles into answers. 
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Additionally, sentence rewrite questions (Q20–Q23) ask students to rewrite sentences from 

statement sentences to special question sentences to assess their application skills. In Q24, it checks 

students’ ability level to the application of the grammar of past tense and the present tense to create 

an essay. 

 

Figure 1: Table of specification of Unit1 in China 

4. Results of Statistical Analyses 

 

Figure 2: Rasch analysis of student’s ability 

The collected data were processed with IBM SPSS Statistics and Winsteps Rasch Model to 

analyze mainly in three aspects: the reliability of items and students, difficulty factor, and level of 
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discrimination [1]. It is common to assess the exam items' reliability using Cronbach's alpha. In 

general, if the internal consistency is higher than 0.8, it is excellent, between 0.6 and 0.8, it is good, 

and lower than 0.6, it is poor. Cronbach's alpha ought to be greater than 0.5, ideally greater than 0.7, 

in practice. In Figure 2, the student's ability as measured by Rasch analysis is 0.53—nearly 

good—and the reliability as measured by item quality is 0.99—high. 

For the level of difficulty, we can see in Figure 3, the difficulty factor can be calculated by SPSS, 

the higher the difficulty factor, the easier the item. The general difficulty factor should be between 

0.3-0.7 if we want to know the performance of different students. In Figure 3, we can find that 20 

items of the difficulty factor of the test are over 0.7, meaning that the item is easy, and 13 items of it 

are over 0.8 (which means very easy). The remaining four items of difficult factors are moderate. 

DI can show whether the items are differentiated, which means that the students to be tested are 

divided into higher groups and lower groups and calculate the ability to discriminate (compare). 

From Figure 3, DI (compare) shows that 14 test items have a DI of less than 0.19, indicating that 

they have very little discrimination and cannot fully describe students' true ability levels. Since the 

DI of FB1 and FB2 is at 0, it can be assumed that students of any ability level can provide accurate 

responses. Additionally, 5 items have a DI greater than 0.4, demonstrating the high quality of the 

items and their ability to clearly separate students with high ability from those with low ability. The 

discrimination index (correlation) in Figure 3 indicates that with 14 items, the DI index is less than 

0.19, implying that the consistency between students' scores on these items and their overall test 

scores cannot be reflected. With 8 items, however, there is consistency between students' scores on 

these items and their overall test scores. Rasch analysis of the item reveals that six low-quality 

items cannot maintain consistency between the item score and total score. This is shown in Figure 3. 

We can see that MNSQ greater than 1.5 for some items, such as R19, C20-23, indicates that when 

students answer these items, students with low ability correctly answer the items, while students 

with high ability incorrectly answer the items, indicating that discrimination ability is a little low. 

In Figure 4, the Student-Item Map (variable map made by Winsteps) shows that students No.17, 

No.19, and No.21 showed the best performance on this test, as shown in Figure 4, earning the 

highest score, No.7, No.9, No.13, No.15 and No.32 are behind them with the second-best ability. 

The five students with the lowest scores are No.3, No.25, and No.33. The ability level is 

comparable, and there is not much of a gap between the students overall. 

 

Figure 3: The relationship between items and student’s ability 

For fitting tests, the Rasch model employs Outfit MNSQ and Infit MNSQ in Figure 4. As the 

picture seen in Figure 4, there are nine students—Students No. 1, 2, 12, 15, 16, 20, 28, 29, and 

10



31—whose Outfit MNSQ is less than 0.5. This finding suggests that their test data are too perfect 

and the model is over-fitted, however, the issue is not severe because of the small population and 

the value's general proximity to 0.5. Additionally, some students—such as No. 3, 4, 7, 10, 21, and 

23—have marginally higher MNSQ scores, suggesting that they may have engaged in questionable 

behavior like guessing, cheating, or being careless, among other things.  

 

Figure 4: Student-Item Map and Outfit MNSQ and Infit MNSQ 

5. Suggestions and Summary 

After designing the test paper, peer review is concluded, recommendations like do not limit too 

much to the content of the textbook and do not go into too much detail to make a point, but should 

dig out the knowledge points behind the textbook, such as grammar of past tense and present tense. 

At the same time, the setting of question stems needs to be clearer and specific so I revised the 

question stem and added examples. 

On the whole, it was discovered that the test was not too challenging for the students. Regardless 

of their level of ability, most students were able to correctly answer the majority of the questions. 

This is mainly due to the integration of examination and classroom based on the help of TOS. For 

example, the reasonable arrangement of the time of the classroom link corresponds to the score of 

the exam, and the theme of the classroom activities corresponds to the knowledge points of the 

exam. On the other hand, the theory of scientific measurement is used to sort through the test 

questions on the test paper, selecting the best and discarding the worst. After the test, Winsteps and 

SPSS are utilized for process analysis, and it is possible to get a preliminary evaluation of the 

testing results and papers. In future teaching career, scientific measurement and TOS should be 

included in evaluation and teaching. In this way, teachers can have a better understanding of 

students' learning ability and test quality and can promote students better. 
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