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ABSTRCT

This research aimed to analyze the cognitive categories in Bloom’s revised
taxonomy on the English reading comprehension test items on BCT (Basic
Competence Test) and CAP (Comprehensive Assessment Program) for junior high
school students from 2011 to 2016, and to explore examinees’ performance on each
cognitive level.

The major results are as follows :

The study found that Remember, Understand, Apply, and Analyze appeared in
both exams. Evaluate and Create didn’t appear. The reason may be that Evaluate and
Create weren’t easily measured in multiple choices. Items of Understand were the
majority and they tended to be easy or average in difficulty. Only a few of them were
difficult.

However, as for items of Apply and Analyze combined, though they only
accounted for 20% of test items, they tended to be difficult.

When items on the two exams were compared, it was found that items of Apply
increased at a faster speed in CAP than in BCT, which indicated its rising importance
and this matched CAP’s goal of relating to students’ living experiences and activating
their learning.

Also, CAP tended to contain more items of Apply and Analyze, which showed
that CAP included more items of higher cognitive levels than BCT did.
It is suggested that teachers can design more difficult items of Understand and

easy items of Apply and Analyze for students to prepare for CAP in the future.

Keywords: CAP, English reading comprehension test, the revised Bloom’s taxonomy,

PISA, PIRLS, senior high school entrance exams
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CHAPTER ONE INTRODUCTION

Background and purposes of the study are provided in this chapter. The first
part introduces the background of the research, and the second part presents the
purposes of the study and research questions. The significance of the study and the
organization of the thesis are presented in the last two parts.

Background and Motivation

Senior high school entrance exams are very important for junior high school
students and teachers in Taiwan because it affects students’ future studies and
influences teachers’ teaching focus. However, some common phenomenon exists in
regular English classrooms in Taiwan every day. In daily English classes, teachers still
let students spend lots of time doing mechanical drills and grammar practice. They
focus more on the language forms, not on contextual meanings, let alone high
cognitive thinking training, no matter it was during the time of traditional senior high
school entrance exam, the Basic Competence Test for Junior High School Students
(BCT), or the current Comprehensive Assessment Program (CAP). Another fact is
that many students complain that CAP is more difficult than BCT and that mechanical
drills don’t seem to be able to equip students with enough English abilities to cope
with CAP. Besides, based on the K12 Curriculum Guidelines®, the cultivation of
individual and logical thinking abilities will be emphasized in future English
curriculum and classes in junior high schools. Hence, using an appropriate framework
to probe into CAP and analyze its cognitive levels to examine whether it includes
higher thinking levels becomes important. If CAP’s testing trend can be analyzed and

its cognitive levels can be examined, the teachers can find the direction of classroom

! Related data of K12 Curriculum Guideline was retrieved from the English Education Resource

Center website

(http://english.tyhs.edu.tw/~english/download/k12%20Curriculum%20Guidelines%2020160314).
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instructions and train students’ thinking abilities, which not only help students get
higher scores in CAP but also meet the spirit of the K12 Curriculum Guidelines.

Before this study, related studies of analyzing English reading comprehension
tests items were done by Lan (2007) and Chen, H. C. (2009). In Lan’s studies, she
adopted the revised Bloom’s taxonomy and identified two main findings. To begin
with, Remember, Understand, Apply, and Analyze in the revised Bloom’s taxonomy
were identified in test items. Moreover, Remember and Understand were the two
main categories identified in test items. The categories of Apply and Analyze were not
tested much. In Chen, H.C.’s studies, she used Nuttall’s taxonomy as the framework
and identified three points. First of all, “Word Inference from Context,” “Recognizing
and Interpreting Details,” “Recognizing Implication and Making Inferences,” and
“Recognizing and Understanding the Main Idea” were reading skills tested in
Scholastic Achievement English Test (SAET) and Department Required English Test
(DRET). Secondly, questions concerning “Recognizing and Interpreting Details”
appeared most frequently in both the SAET and DRET. Finally, local reading skills
like bottom-up skills made advanced learners stand out. Though they examined
university entrance exams clearly, few studies concerning CAP can be found. Hence,
it is necessary to examine CAP with a suitable framework such as the revised Bloom’s
taxonomy.

When it comes to CAP, the history of senior high school entrance exam should
be introduced first. Traditional senior high school entrance exam was implemented
from 1959 to 2000. Because it was held once a year, students were under great
pressure if they lost the only chance to perform well to get to their ideal schools. To
relieve students’ pressure and give them more opportunities, in 2001, the traditional
senior high school entrance exam was replaced by the Basic Competence Test for

Junior High School Students (BCT), which was held twice a year.
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Besides being held twice a year, BCT has the following features. First, it was a
norm-referenced test, which identified students’ performance relative to others in one
group. Second, the test adopted scale scores, which came from the statistical
distribution of the number of correct answers. Those who got more answers correct
obtained a higher scale score. Besides, answering harder test items correctly will
result in higher scale scores. Though one could get a higher scale score if he or she
answered a difficult question correctly, there existed a wide grade gap among
advanced learners. Therefore, any slight loss of points would result in a big difference
in choices of the senior high school, which caused great tension among students,
parents, and teachers. To relieve the great pressure brought by the scale scores, in
2014, Comprehensive Assessment Program for Junior High School Students (CAP)
took the place of BCT and adopted the criterion-referenced standard.

Being a criterion-referenced test, CAP evaluates students’ learning outcomes
according to a pre-determined standard. Instead of giving scores, categories like A++,
A+, A, B++, B+, B, and C are given to reduce the tension of over-competition due to
minute difference in scores. In addition, according to Research Center for
Psychological and Education Testing (RCPET), CAP is claimed to be of appropriate
difficulty and item discrimination, and harder than BCT, which solves BCT’s problem
of being too easy for students.

CAP sets different standards for students of level A, B, or C. If students are able
to integrate complex syntactic and morphological knowledge, and understand multiple
and long passages, they might be classified as belonging to level A. Moreover, those
who are able to identify main ideas, conclusions, and authors’ ideas of different texts
might also be identified as belonging to level A (CAP, 2017). As for students who can
understand basic morphological and contextual meanings, comprehend complex texts,

point out texts” main ideas, and make correct inferences based on the texts, they might
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be categorized as belonging to level B. For students of level C, those who are able to
comprehend basic conversations or simple texts as well as sentences are regarded as
of level C. Besides, students who can do the simple inferring from text clues might
also be viewed as belonging to level C.

Based on the above description of students’ abilities, CAP is found to focus on
students’ abilities to understand various texts, but there is an urgent need to find a
framework to analyze test types. The revised Bloom’s taxonomy, which has been used
in curriculum or test analysis, can probably fill in the gap and provide the framework
of the cognitive domain needed for the assessment analysis.

This study aims to use Bloom’s revised taxonomy, which includes the cognitive
domain (Remember, Understand, Apply, Analyze, Evaluate, and Create) for analyzing
English reading comprehension test items on the CAP. However, the Bloom’s
taxonomy has undergone changes. In 1956, Bloom designed a taxonomy of
educational goals for educators to evaluate teaching materials and test results (Halawi,
McCarthy & Pires, 2009). The original Bloom’s taxonomy was to classify learner’s
thinking levels (Akinde, 2015). Its cognitive domain contained six categories:
Knowledge, Comprehension, Application, Analysis, Synthesis, and Evaluation.
Because these nominal terms couldn’t fully depict the active cognitive processing of
readers, in 2001, Anderson at al. (2001) proposed the revised Bloom’s taxonomy. In
terminology, these categories are changed from nominal to verbal forms. That is,
knowledge has become remember, comprehension has become understand,
application has become apply, and analysis has become analyze (Bezuidenhout & Alt,
2011). The revised Bloom’s taxonomy provides a broader framework of assessment
(Airasian &Miranda, 2002). Since it has been used in curriculum or test analysis, it
can provide the framework of the cognitive domain needed for the assessment

analysis. Therefore, it is a framework used in this study to analyze English test types
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in the BCT and the CAP.
Purpose of the Study

The purpose of the study is to analyze the reading items in the BCT and the CAP
to identify the cognitive categories tested. Revised Bloom’s taxonomy will be used as
the coding framework.

Research Questions

The purposes of the study can be divided into two parts. First, it is designed to
identify the cognitive levels of the English reading comprehension tests in the BCT
and the CAP from 2011 to 2016. Second, learners’ performance on different questions
will be closely examined to help teachers plan their instructional activities to help
their students. In sum, the study intends to explore two questions as follows:
1. What cognitive types in the revised Bloom’s taxonomy were measured in the BCT

and the CAP English comprehension test items between 2011 and 2016?
2. How did learners perform on reading comprehension items of different cognitive
levels on the BCT and the CAP English test?
Significance of the Study
The significance of the study is two-fold. First of all, the study will examine the
design of the nationwide tests, BCT and CAP, in terms of Bloom’s different cognitive
levels in the past six years. It aims to compare the changes in the exams to identify the
possible cognitive types involved.
In short, this research aims to promote better understanding of the cognitive

levels measured in the reading comprehension test items in BCT and CAP and then
provide further implication for reading instruction in junior high school English

classes.



Organization of the Thesis

The structure of the thesis is listed as follows. Chapter Two introduces the
literature review concerning the original and the revised Bloom’s taxonomy, PISA,
PIRLS, the history of senior high school entrance exams, and studies related to
entrance exams in Taiwan. In Chapter Three, the methodology regarding the data
source, data analysis, coding procedure, coding examples, coding results, and
discussion of interrater reliability is included. Chapter Four presents research results
and examinees’ performance on each cognitive category. Finally, Chapter Five
discusses the findings and conclusions and elaborates on pedagogical implication,

research limitation, and suggestions for further studies.



CHAPTER TWO LITERATURE REVIEW

The chapter contains four parts. The first part reviews the original Bloom’s
taxonomy. The next part focuses on the revised Bloom’s taxonomy. After that,
reviews of international assessment—PISA and PIRLS, will be presented. The last
part contains the history of senior high school entrance exams in Taiwan and studies
related to them

The Original Bloom’s Taxonomy

In 1956, Bloom, Engelhart, Frost, Hill, and Krathwohl designed “Bloom’s
Taxonomy of Educational Objectives” which was the original Bloom’s taxonomy.
They designed the taxonomy of educational goals for educators to evaluate teaching
materials and test results (Halawi, McCarthy& Pires, 2009). The goals of education
were divided into two parts: “knowledge” and “intellectual abilities and skills.”
“Knowledge” contained one category, and “intellectual abilities and skills” were
divided into five categories. Therefore, there were six categories in total. They were
knowledge, comprehension, application, analysis, synthesis, and evaluation.

The original Bloom’s taxonomy, a multi-tiered model, is to classify learners’
cognitive thinking levels (Akinde, 2015). The framework aims to describe the
educational goals according to learners’ behaviours which indicate the achieved
educational objectives (Andrich, 2002). As for the cognitive domain, Bloom’s original
taxonomy aimed to provide systematic cognitive categories (Halawi, McCarthy &
Pires, 2009). These cognitive levels are depicted as a stairway which helps learners to
rise up to a higher thinking level. Six categories are included in the original Bloom’s
taxonomy. They are Knowledge, Comprehension, Application, Analysis, Synthesis,
and Evaluation. For the original Bloom’s taxonomy, these categories are aligned

hierarchically, from the basic cognitive processing to the advanced evaluation, from
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the concrete knowledge form to abstract thinking level.

From Table 1, the Knowledge level refers to the requirement of an idea or item
with the help of recalling. That is, readers locate and extract certain information. The
Comprehension level means readers can understand a concept or theory through an
example or paraphrasing and learn the meaning of the passage. The Application level
has something to do with the practical use of a concept or problem solving based on
what readers have learned under other circumstances. The Analysis level stresses the
interrelationship of variables. It requires the identification of causes and effects.
Readers examine passages in detail and distinguish the connection between parts. The
Synthesis level requires the integration of different concepts to create a new one. In
other words, readers mix parts to make a brand-new idea. The Evaluation level pays
attention to the value or reflection against current standards, so readers used to judge
and calculate pieces of information. The original Bloom’s taxonomy, which is
summarized in Table 1, plays an important role in educational assessment (Andrich,

2002).



Table 1. Cognitive Process in the Original Bloom’s Taxonomy

Knowledge Comprehension Application Analysis Synthesis Evaluation
Retrieving of  Understanding Using facts in Identifying Using old Discriminating
information of facts and different the concepts to between facts
or facts building up situations relationship invent new and valuing

meanings from between ones them
texts various parts
Knowledge Comprehending  Using required Organizing Predicting Judging
of time and meanings skills under different and finding values,
occurrences different parts results concepts or
circumstances theories
Explaining Problem-solving Identifying Drawing Proving values
information by using needed components  related of facts
strategies information
Inferring and Recognizing  Generalizing  Deciding
predicting meanings from original  based on
results ideas reasons

Adopted from Hanna

Discussion of the Original Bloom’s Taxonomy

The original taxonomy needed modification. First, since there was a need to add

learning objectives to the taxonomy, knowledge should be transformed to contain

more contexts, and more detailed cognitive levels should be designed for deeper

cognitive processing (Adams, 2015). Second, a single “Knowledge” category couldn’t

fully depict what instructors teach. Therefore, the knowledge category was taken out

and was further categorized as factual knowledge, conceptual knowledge, procedural

knowledge and metacognitive knowledge. Third, the old version could not describe

the learning behaviors in detail. Since the new learning theories tend to stress the

importance of active, cognitive, and constructive learning, using nouns rather than

verbs couldn’t indicate the active learning process (Chen, F.X., 2009). Therefore, the

original Bloom’s categories were transformed and became verbs: remember,

understand, apply, analyze, evaluate, and create in Anderson and Krathwohl’s (2009)
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model.
The Revised Bloom’s Taxonomy
In 2001, Anderson and Krathwohl redesigned the original taxonomy and made

the revised Bloom’s taxonomy. The new taxonomy has undergone changes in
terminology, hierarchy, and structure. In terminology, categories varies from noun to
verb forms due to their active processing. For instance, knowledge has become
remember, comprehension has become understand, application has become apply,
and analysis has become analyze (Bezuidenhout & Alt, 2011). The revised Bloom’s
Taxonomy separated the structure into two parts: the knowledge domain and the
cognitive processing domain. On one hand, there are four sub-categories under the
knowledge domain—~Factual Knowledge, Conceptual Knowledge, Procedural
Knowledge, and Metacognitive Knowledge. On the other hand, the cognitive
processing domain adopts six verb forms as its sub-categories—Remember,
Understand, Apply, Analyze, Evaluate, and Create.
The Knowledge Domain

Four sub-types belong to the knowledge domain. First, factual knowledge
denotes the facts that students may acquire to attain a discipline or to pick up
problem-solving skills. Second, conceptual knowledge deals with thinking processing
and interrelationship among different ideas and humans’ brains. Third, procedural
knowledge indicates methods of doing something or ways of acquiring certain
techniques. In general, factual and conceptual knowledge denotes present knowledge
concerning what, and procedural knowledge represents that of how. Finally,
metacognitive and self-regulatory processes, which are regarded as one of the
knowledge of cognitive strategies, help students monitor and control their noticing
abilities and learning paces. The metacognitive and self-regulatory processes are

revealed in numerous missions such as planning and generating (Pintrich, 2002).
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From Table 2, we can see that the cognitive process dimension deals with the
active processing, like remembering, understanding, applying, analyzing, evaluating,
and creating. As for knowledge dimension, it refers to the content that readers need to
process. The content may include factual knowledge, conceptual knowledge,
procedural knowledge, and metacognitive knowledge

Table 2. The Revised Bloom’s Taxonomy

Knowledge Cognitive Process Dimension

Dimension

A. Factual Recall facts Comprehend Apply facts Analyze facts Evaluate Create facts
Facts facts
C. Procedural Recall Comprehend ~Apply
procedures procedures procedures

Knowledge Skill Ability

Adopted from Anderson et al (2001).



In Table 3, main and subcategories of the cognitive process domain in the
revised Bloom’s taxonomy are shown. Their further explanations are listed as follows.
The Cognitive Process Domain

Table 3. Main and Sub-category of the Cognitive Process Domain

Main category Remember Understand Apply Analyze Evaluate Create
Sub-category Recall, Interpret, Execute, Organize, Critique, Generate, Plan,
Recognize, Exemplify, Implement, Differentiate, Check, Judge, Produce,
Retrieve, Summarize, Carry out, Attribute, Detect, Hypothesize,
Identify Infer, Compare Use Deconstruct, Coordinate Construct
Integrate

Adopted from Jideani (2012).

Remember. Remember involves retrieving knowledge from long-term memory.
It is the basic cognitive process level. Its subcategories include recognizing and
recalling. Recognizing, which is called identifying, involves pointing out knowledge
in long-term memory and putting it with current information to make comparison.
Recalling, which is retrieving, involves recapturing knowledge from memory.

Understand. Understand refers to illustrating or constructing meaning by
giving examples or generalization. Understand include interpreting, exemplifying,
classifying, summarizing, inferring, comparing, and explaining.

Apply. Apply implies carrying out a procedure in a certain situation. Its
subcategories consist of executing and implementing. Executing, which is called
carrying out, happens when students adopt a method to do a task. Implementing,
which is called using, takes place when learners use more methods and ways to deal
with a task.

Analyze. Analyze means dividing the whole into pieces and getting to know the

interaction and relationship among them and how they affect the whole structure. Its

12



subcategories include differentiating, organizing, and attributing. Differentiating,
which is called distinguishing, takes place when students pick up related messages.
Organizing, which is called structuring, implies how elements are put together.
Attributing, which is called deconstructing, happens when students can pinpoint the
underlying lines like viewpoints or values in the materials.

Evaluate. Evaluate involves using criteria to give a critique or make judgement.
The criteria may be based on effectiveness, efficiency, or consistency. Its
subcategories include checking and critiquing. Checking, which is called coordinating
or detecting, means detecting the internal consistency within a product or in the
process. Critiquing, which is called judging, involves judging the consistency of a
product.

Create. Create calls for putting different elements in the process and then
generating a new product. If a teacher sets up a goal called Create, students are
expected to produce a brand-new product. Its subcategories include generating,
planning, and producing. Generating, which is also called hypothesizing, requires
learners to provide an alternative option for a hidden problem to see if one hypothesis
works out. Planning, which is called designing, demands students make up plans by
dividing a plan into smaller steps to accomplish a task. Producing, which is called
constructing, talks about asking learners to either invent a product or execute a plan to
solve problems.

Differences Between the Original and the Revised Taxonomy

The revised taxonomy reveals a dual viewpoint of learning as well as cognition
and gives rise to clearer assessment and a stronger connection between assessment
and instruction (Airasian & Miranda, 2002). Anderson (1999) listed the major
differences between the original and the revised Bloom’s taxonomy are listed as

follows.
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(1) The revised Bloom’s taxonomy presents two dimensions instead of one.
Two dimensions act as a hierarchy of more complicated learners’ mental thinking or
cognitive processing behaviors which represent learning outcomes. (2) There is wider
expansion in terms of knowledge dimension. First, knowing is different from
knowledge. Knowing is a person’s unique and personal sense or belief. However,
knowledge is a common and consensual beliefs of the public. Second, besides
academic knowledge, cultural/social and motivational/strategic are added to the
original knowledge categories. (3) Cognitive processes are conceptualized in the
revised taxonomy. Cognitive processes are ways concerning how knowledge is
obtained and constructed in one’s brain. These differences lie in the relationship
among the cognitive processes, the generalizability of cognitive processes, the
contextualized nature of cognitive processes and the role of cognitive processes in
problem solving (Anderson, 1999). (4) The revised taxonomy shows more complexity
and hierarchical structure. In the original taxonomy, knowledge is the least complex
processing whereas evaluation is the most complicated. In the revised taxonomy, it
becomes more evident that there is increasing complexity and cumulative hierarchical
structure. (5) Cognitive processes are contextualized in the revised version. The
revised taxonomy points out a wider range of contextual factors involved in cognitive
processing. For example, knowledge, attitudes, abilities, motivation, and conditions
are taken into account. (6) Problem-solving has played a role in the revised version.
Intellectual abilities and skills have something to do with problem-solving abilities.
Metacognition in problem-solving is also essential in cognitive processes. (6)
Regarding testing and any other forms of assessment, the revised taxonomy provide
implications for curriculum, instruction, testing, and policy. (7) The new structure of
assessment may be presented in different dimensional tools. The scoring or evaluation

rules and procedures may be embedded in a scoring key, a scoring rubric, rating scales,
14



checkilists, or a computer algorithm (Anderson, 1999). (8) The revised taxonomy
brings out the diversity in educational assessment. It offers a diverse but appropriate

criterion-referenced tool for testing and assessment (Anderson, 1999).
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Table 4. Comparison between the Original Bloom’s Taxonomy (1956) and the

Revised Bloom’s Taxonomy (2005)

The Original Bloom’s Taxonomy (1956)

Revised Bloom’s Taxonomy

Knowledge

Define, duplicate, label, list, memorize,
name. order. Recognize, recall,
reproduce, state

Comprehension

Classify, describe, discuss, explain,
express, identify, indicate, locate,
recognize, report, restate, review, select,
translate

Application

Apply, choose, demonstrate, employ,
illustrate, interpret, practice, schedule,
sketch, solve, use, write

Analysis

Analyze, appraise, calculate, categorize,
compare, criticize, discriminate,
distinguish, examine, experiment, explain

Synthesis

Rearrange, assemble, collect, compose,
create, design, develop, formulate,
manage, organize, plan, propose, set up
Evaluate

Appraise, argue, assess, choose, compare,
defend, estimate, explain, judge, predict,
rate, core, select, support, value, evaluate

Remember

Retrieve knowledge from long-term
memory, recognize, recall, locate,
identify

Understand

Construct meaning, clarify, paraphrase,
represent, translate, illustrate, provide
examples, classify, categorize,
summarize, infer a logical conclusion
(such as from examples given), predict,
match similar ideas, explain, compare/
contrast, construct models (e.g.
cause-effect)

Apply

Carry out or use a procedure in a given
situation; carry out (apply to a familiar
task) or use (apply) to an unfamiliar task
Analyze

Break into constituent parts, determine
how parts relate, differentiate between
relevant and irrelevant, distinguish, focus,
select, organize, outline, find coherence
(e.g. for bias or point of view)
Evaluate

Judge based on criteria, check, detect
inconsistencies or fallacies, judge,
critique

Create

Combine elements to form a coherent
whole, reorganize elements into new
patterns/ structures, generate,
hypothesize, design, plan, construct,
produce for a specific purpose
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Application of Bloom’s Taxonomy

Using the revised taxonomy gives us a tool to pay attention to certain specific
cognitive behaviours by a set of learning plans. The plan was to translate the
educational objectives immediately in terms of the behaviours that would provide the
manifest evidence that the objective was achieved (Andrich, 2002). Researchers and
test writers often believe that reading skills can be taught by instruction and tested out
by assessment. However, researchers found little consensus of terminologies in
commonly-seen taxonomies. Therefore, Bloom’s taxonomy comes to fill in the gap to
solve the confusion of defining different reading skills (Beatty, 1975). In 2001,
Anderson and Krathwohl (2001) revised the original Taxonomy (1956) and divided
the framework into two dimensions: the knowledge dimension and the cognitive
process dimension. Experts have been using both the original and revised taxonomies
specifically in assessment and test evaluation. Due to its potential impacts on
curriculum and instruction, the taxonomy table has been used for the analysis of
state-wide assessments (Airasian & Miranda, 2002). The taxonomy can be adopted to
make necessary adjustments in curriculum and instruction to improve the
effectiveness of the entire educational system (Airasian & Miranda, 2002). The
taxonomy provides us with a way to look not only at the cognitive depth of an activity
but also at how those depths interact with different types of knowledge (Green, 2010).
The taxonomy provides a powerful tool for checking whether the problems we
encounter are aligned with our teaching techniques and our goals (Green, 2010). That
is, it offers a framework for us to see if we give our students the right metacognitive
skills or demonstrate the appropriate thinking cognitive processes for the
problem-solving.

As for studies concerning the revised Bloom’s taxonomy, Lan (2007) studied

the cognitive processing categories in the revised Bloom’s taxonomy on the reading
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comprehension tests on the Scholastic Achievement English Test (SAET) and the
Department Required English Test (DRET) from 2002 to 2006. She identified three
main findings. First, Remember, Understand, Apply, and Analyze in the revised
Bloom’s taxonomy appeared in test items. Second, Remember, and Understand were
the two main categories identified in test items. The Apply category appeared the
most frequently in SAET, while in DRET, readers’ inferring abilities (a type belonging
to Understand) are tested. Third, the Understand category was important in DRET,
and test takers did poorly on items that required inferring detailed information. Finally,
she asserted that teachers should instruct more on the four categories in the revised
Bloom’s taxonomy—Remember, Understand, Apply, and Analyze, especially the
inferring ability under the Understand category to prepare their students for the

university entrance exams.

International Assessment: PISA

One of the famous international assessment is Program for International
Student Assessment (PISA). It is a test that assesses reading, mathematics, science,
and problem-solving abilities of the 15-year-old students. It started from 2000 and is
held every three years. Organisation for Economic Cooperation and Development
(OECD) is the main organization responsible for the test. The latest PISA was held in
2015. The test aims to evaluate 15-year-old students’ abilities to use what they have
learned, which will show the effectiveness of the compulsory education in different
nations.

According to PISA 2000, reading literacy is defined as “understanding, using
and reflecting on written texts, in order to achieve one’s goals, to develop one’s
knowledge and potential, and to participate in society” (OECD 2013, p.61). PISA

proposes the following framework.
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Reading Framework of PISA
Reading literacy

o

Use content primarily within the text Draw primarily upon outside knowledge
[ I
Access and retrieve Integrate and interpret Reflect and evaluate
Retrieve information  Form abroad  Develop an Reflect on and Reflect on and
understanding interpretation ~ evaluate content evaluate form of
Figure 1. of text text

Relationship between the Reading Framework and the Aspect Subscales of the PISA
(From PISA 2009 Assessment Framework)

As seen in Figure 1, the reading framework of PISA can be divided into two
parts: using content primarily from within the text and drawing primarily upon outside
knowledge. In the first part, readers may access, retrieve, integrate, and interpret
information. Retrieving information is similar to Remember in the revised Bloom’s
taxonomy. Generally speaking, readers locate reading details to get specific
information from the texts. Next, readers integrate pieces of information from the text
to form a global understanding. Then, readers reflect and examine reading texts.
These processes are metacognitive in nature, and they require readers to check their
comprehension again and fine-tune their skill.

When this framework is compared with Bloom’s revised taxonomy, forming a
broad understanding is similar to Understand in Bloom’s revised taxonomy.
Developing an interpretation is similar to Analyze. In the second part, readers reflect,
examine, and value both the content and the form of the reading passages. Reflecting
and evaluating content and form of the text is like Evaluate in Bloom’s revised

taxonomy. In this way, we can see that PISA matches the cognitive levels in the
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revised Bloom’s taxonomy to some extent.
Another International Assessment: PIRLS

Another famous international assessment for teenagers is Progress International
Reading Literacy Study (PIRLS). This exam assesses the reading abilities of the
10-year-old readers in different countries. International Association for the Evaluation
of Educational Achievement (IEA) is the organization responsible for the test. The test
was first introduced in 2001 and is held every 5 years. The latest exam was held in
2016. It aims to evaluate trends of reading and digs into young readers’ reading
experiences at home or at school. There are two main purposes of PIRLS: reading for
literary experience and reading to acquire and use information. In PIRLS’ framework,
processing can be divided into two parts: direct processing and explaining processing.
In the direct processing, readers may either retrieve specific ideas or make inference.
When this framework is compared with Bloom’s revised taxonomy, retrieving
information is similar to Remember in the revised Bloom’s taxonomy and making
inference is similar to Understand and Analyze. Interpreting is also similar to
Understand, but examining is similar to Evaluate in the revised Bloom’s taxonomy
due to the judgment. Hence, we can find that in the cognitive reading process, PIRLS
may test students’ remembering, understanding, and evaluating abilities which also

exist in the revised Bloom’s taxonomy. See Table 5 for a summary of this framework.
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Table 5. PIRLS Framework

Direct Retrieve specific ~ Readers may locate certain information or find
processing ideas out the topic sentence or main ideas.

Make inferences ~ Readers may describe the relationship between
characters, conclude main points of articles, or
find out what pronouns refer to.

Explaining Interpret and Readers may compare and contrast obtained
processing integrate information, infer from the plots, and explain the
information availability of text messages in reality.
Examine, evaluate Readers may do the critical thinking based on
text features text messages, find out the author’s viewpoint,

and evaluate texts.

History of Senior School Entrance Exams in Taiwan

After reviewing two famous international exams for teenagers, we are to
discuss senior high school entrance exams in Taiwan. Senior high school entrance
exam is important to junior high school students and teachers in Taiwan because it
affects students’ future studies and teachers’ teaching directions. Traditional senior
high school entrance exams had been in existence from 1959 to 2000. Because it was
held once a year, students were under great pressure if they lost the only chance to get
to their ideal schools. To relieve students’ pressures and give them more opportunities,
traditional senior high school entrance exam was replaced by the Basic Competence
Test for Junior High School Students (BCT) in 2001, which was held twice a year.
Besides being held twice a year, BCT was a norm-referenced test, which identified
students’ relative performance in one group and a scale score was used. Yet, one point
made the difference and it might not be able to distinguish advanced students. This
has caused many criticisms; hence, it was replaced by the CAP.

In 2014, the CAP took the place of BCT, and has since become the current
senior high school entrance exam in Taiwan. In K-12 compulsory education

objectives, CAP claims to achieve four purposes. First, it helps to relieve students’
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learning pressure and activate their learning. Second, it evaluates students’
proficiencies to make them reach certain learning levels. Third, it serves as the
learning outcomes to foster counseling for fitness. Fourth, it provides academic
information for teachers to teach students in accordance with aptitudes. Students’
grades of CAP may serve as an indicator for further counseling for their senior high
schools, vocational schools, or junior colleges. Besides, CAP has the following
features. First, it belongs to criterion-referenced test, which evaluates students’
learning results according to these standards: A++, A+, A, B++, B+, B, and C. With
the grades in CAP, students may go to appropriate senior high schools, vocational
schools, or junior colleges. Second, , the assessment is of appropriate difficulty and
item discrimination. CAP aims to evaluate students’ mastery of knowledge and acts as
an indicator for the development gap between cities and countryside for further
adjustment.

According to the Research Center for Psychological and Educational Testing
(RCPET), CAP stresses multiple reading abilities listed as follows. First, advanced
students need to be able to integrate complex syntactic and morphological knowledge,
understand multiple and long passages. Second, they must be able to point out main
ideas of different texts, conclusions, and authors’ ideas. Third, they should be able to
integrate different information, such as text structures, explanations, or examples, to
give further inferring or comments. CAP focuses on students’ abilities of
understanding, but there is a lack of a framework to analyze what abilities the test
items measured in BCT and CAP. Therefore, a framework which aims to analyze test
items for teachers is important.

From RCPET official website (See Table 6), we find that BCT and CAP have
two things in common. First, BCT and CAP both serve as the standard of the

admission to a new school. Second, their participants are both ninth graders in junior
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high schools. However, there are seven points that differentiate them. First, in CAP,
test score is just one of the indicators of the admission to a new school, but in BCT, it
was the only standard. Second, CAP can be the indicator of further remedial
instructions in new schools, but BCT didn’t have this function. Third, CAP is held
only once a year, but BCT was held about twice a year. Fourth, English listening is
tested in CAP, but not in BCT. Fifth, CAP is criterion-referenced that students may
either pass or fail the exam while BCT was norm-referenced that a student’s academic
performance was shown by his or her relative position in all ninth graders in the exam.
Sixth, CAP is of moderate difficulty, which is not easy for half of the test takers.
However, BCT was easier than CAP. Seventh, CAP has the following grading

standards: A++, A+, A, B++, B+, B, and C, but BCT only provided scale scores.
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Table 6. Comparison between BCT and CAP (From RCPET)?

Exam BCT

CAP

Function 1. BCT served as the standard 1. CAP helps teachers, parents, and

of entering senior high
school, vocational school,
or junior college.

2. Exam scores were used for

the application for a school.

Participant All ninth graders

Exam Time  Twice from 2001 to 2011;
Once in 2012

Subject Chinese, English, math, social
science, natural science, and
Chinese composition

Item Type Multiple choice

Test Moderate, but easy
Difficulty
Criterion Norm-referenced

Category X

students know students’ learning
results.

2. Exam scores are one of the
indicators of the application for
a school.

3. CAP’s results serve as an
indicator of whether students
need remedial instructions in
new schools.

All ninth graders
Once in May from 2014

Chinese, English (including
listening), math (including written
calculation), social science, natural
science, and Chinese composition
Multiple and non-multiple choice
Moderate difficulty

Criterion-referenced
Proficient- A++, A+, A; Basic-B++,
B+, B; Below basic- C.

Studies Related to Entrance Exams in Taiwan

Yang (2007) studied and analyzed the English reading comprehension tests in

BCT from 2002 to 2004. He used Mo (1987) and Johnson’s (2004) reading strategy

categorization, probed into different question types in BCT, and conducted an

experimental study. He identified question types in BCT, including getting the main

ideas, finding details, deciding the contextual meanings, obtaining implications,

drawing inferences, and getting conclusions. Besides, he also found that about 50 %

? The comparison between BCT and CAP was from RCPET official website

(http://cap.ntnu.edu.tw/background.html).
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of the questions were about getting the details and that literal skill abilities were more
common than critical skill abilities. Finally, he found that the instruction of reading
strategies was useful and helpful. Though Yang (2007) used a different framework, his
studies uncovered the question types in BCT, and the importance of literal skills and
reading instruction.

Since CAP took the place of BCT, it is also worth comparing CAP with BCT. Liu
(2016) analyzed and compared BCT and CAP English test trends from 2012 to 2015.
She analyzed the multiple-choice questions in BCT and CAP and studied the test
trends from 2012-2013 BCT to 2014-2015 CAP. She pointed out that readers’ reading
strategies of decoding and comprehending text meanings were more important than
word knowledge. She also found that the abilities to obtain understanding of the
context and understand long reading passages were vital in the CAP.

Another related study was Wang’s (2015) investigation of the washback effect of
CAP on the 9™ graders. She found that the gender effects, experiences of taking part
in other English tests like GEPT and TOEIC, and parents’ social and economic status
and abilities had impact on students’ academic performances in the CAP. Her studies
revealed other factors involved in students’ academic results in the CAP.

Still another study used picture books to foster ninth graders’ reading
comprehension abilities in the CAP (Chen, L.H, 2016). Chen used reading skills and
picture books to develop students’ comprehension abilities. Her instructional
intervention went through stages such as overviewing and predicting the texts,
understanding vocabulary, examining predictions, and having extended activities. Her
instruction improved students’ abilities of using context to comprehend vocabulary,
getting important clues from context, comparing various information and viewpoints,
and using illustrations for comprehension. Finally, she pointed out the existence of

individual differences in reading skills. Chen’s studies revealed that common reading
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strategies helped readers with their reading comprehension.

The above studies related to testing in Taiwan revealed four main points. First,
decoding and comprehending from context are important reading skills. Second,
gender, test-taking experiences, parents’ social and economic status can affect
students’ performances in the CAP. Third, stimulus like using picture books might
enhance students’ reading abilities. Fourth, individual differences still exist when it
comes to the need of reading skills.

One study with the use of the revised Bloom’s taxonomy was done by Lan
(2007). In Lan’s study, she adopted qualitative and quantitative methods to analyze
the cognitive levels and knowledge types of English reading comprehension test items
in the Scholastic Achievement English Test (SAET) and Department Required
English Test (DRET). She found Remember, Understand, Apply, and Analyze were
measured. Among them, Remember and Understand were the majority. In addition,
she also found that inferring abilities distinguished advanced learners and bottom
scorers. Therefore, she suggested that students develop the above four skills, inferring
abilities in particular, to pass the two entrance exams. Another study with the use of
Nuttall’s taxonomy to examine university entrance exams in Taiwan was done by
Chen, H.C (2009). In her study, both qualitative and quantitative methods were
adopted. She identified three points. First, “Word Inference from Context,”
“Recognizing and Interpreting Details,” “Recognizing Implication and Making
Inferences,” and “Recognizing and Understanding the Main Idea” were reading skills
tested in Scholastic Achievement English Test (SAET) and Department Required
English Test (DRET). Secondly, questions concerning “Recognizing and Interpreting
Details” appeared most frequently in both the SAET and DRET. Third, local reading
skills like bottom-up skills made advanced learners stand out.

After we review the studies related to entrance exams in Taiwan, a framework
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which aims to analyze test items is important. Hence, the Bloom’s taxonomy, which
has been used for curriculum and testing assessment, may be a helpful tool for us to
analyze the CAP.
Summary

The chapter has reviewed the literature on the original and the revised Bloom’s
taxonomy, international assessment such as PISA and PIRLS, history of senior high
school entrance exams in Taiwan, and studies related to entrance exams in Taiwan.

Although Liu (2016) has analyzed and compared the BCT and the CAP English
test trends from 2012 to 2015, and Lan (2007) has adopted the revised Bloom’s
taxonomy to analyze university entrance exams, there aren’t many studies concerning
the application of the revised Bloom’s taxonomy to analyze English reading
comprehension tests of the CAP. Due to the lack of related studies, the present study

was conducted to fill this gap.
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CHAPTER THREE METHODOLOGY

In this study, reading comprehension items of the BCT from 2011 to 2013 and
those of the CAP from 2014 to 2016 are collected and analyzed, using the revised
Bloom’s taxonomy. In this section, data analysis, coding procedure, coding examples,
coding results, and interrater reliability are discussed in detail.

Data Source

The reading passages included for analysis in this study were be from those of
the BCT from 2011 to 2013 and those of the CAP from 2014 to 2016. In BCT, a total
of 10 passages with either 19 or 21 test items on the tests from 2011 to 2013 were
collected. In CAP, a total of 9 passages, 21 test items on the test in 2014, 8 passages,
22 test items on the test in 2015, 7 passages, 19 test items on the test in 2016 were
collected (See Table 7). Generally speaking, in the BCT, each test contains 10 reading
passages, and each passage also included 2 to 4 test items while in the CAP, each test
contained 7 to 9 reading passages, and each passage contained 2 to 4 test items. All
reading test items were analyzed according to the cognitive levels in the revised
Bloom’s taxonomy. Examinees’ passing rates were collected from the Research

Center for Psychological and Educational Testing (RCPET).

Table 7. Reading Passages and Comprehension Test Items Analyzed

Exam Year Number of Number of Test
Reading Passages Items

BCT 2011 10 19

2012 10 19

2013 10 21
CAP 2014 9 21

2015 8 22

2016 7 19
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Data Analysis and Coding Procedure

The purposes of the analysis are two-folded: First, it aims to categorize all
reading comprehension test items based on the revised Bloom’s taxonomy and
calculate test questions that match Bloom’s six levels in Bloom’s revised taxonomy.
Second, it shows the difficulty levels of different items in English tests in the BCT
and the CAP.

There are two phases of the data analysis. One is the coding process, and the
other is the analysis of the difficulty levels and passing rates. First, in the coding
process, two experienced junior high school English teachers and the researcher were
the raters. The revised Bloom’s taxonomy, the sample coding sheet (Appendix 1), and
the reading comprehension passages from 2011 to 2016 were given to raters for
coding. A meeting was held for raters to see if they all agreed on the revised Bloom’s
classification of test items. After the coding was done, interrater reliability was
checked by comparing the coding of these raters. If their coding results weren’t
consistently categorized, the coders would read the principles of classification again
and had a discussion until they reached a consensus on this issue. Afterward, the
coded data would be compared with test items’ difficulty level data from the RCPET,
and items’ passing rates would be provided to indicate test takers’ performance.

Coding Examples
Coding examples were taken from Lan (2009)’s and Li (2009)’s studies®.

1. Example of “Remember” (From Lan, Q42 of 2004 SAET)

A sense of humor is just one of the many things shared by Alfred and
Anthony Melillo, 64-year-old twin brothers from East Haven who made history
in February 2002. On Christmas Eve, 1992, Anthony had a heart transplant from
a 21-year-old donor. Two days before Valentine’s Day in 2002, Alfred received

* Examples of Evaluate and Create were provided from Li (2009)’s study: A content analysis of the

ability of high-order-thinking in social studies workbooks in primary school: taking the cognitive

process dimension in a revision of bloom's taxonomy of educational objectives as analysis framework.
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a 19-year-old heart, marking the first time on record that twin adults each received
heart transplants.

What did Alfred and Anthony have in common?
(A) Lifespan.
(B) Career goals.

* (C) A sense of humor.

(D) Love for bicycling.
Explanation: In the first line, it is said that “A sense of humor is just one of the many

things shared by Alfred and Anthony. Because a sense of humor is stated directly,
without any changes or word transformation, it belongs to Remember.

2. Example of “Understand” (From Lan, Q47 of 2004 SAET)

The British Museum has not signed the declaration, but says it fully
supports it. Over the recent years, it has faced growing pressure to hand back the
Elgin Marbles, sculptures taken from the Parthenon in Athens, Greece, in the 19"
century. But the British Museum has said that the Museum is the best possible
place for them. “They must remain here if the museum is to continue to achieve its

aim, which is to show the world to the world,” said the director of the museum.

What does “the world”” mean in “show the world to the world?
(A) The global village.
(B) The leading museums.
* (C) The ancient civilization.
(D)The international public.

Explanation: In this paragraph, we know that the British Museum was under the
pressure to send its sculptures to countries of their origins. Yet, it asserted that putting
these sculptures in the British Museum was the best choice so that the public could
see these old cultures and civilizations. Therefore, it said that it showed the world,
which meant the ancient civilization, to the world.

3. Example of “Apply” (From Lan, Q41 of 2002 SAET)

They set out from Japan on May 17, 2001. They had rowed nearly 5,500
miles when their boat was hit by a fishing ship on September 17, 2001.

How long had Tim and Dom been at sea when their boat was hit by a fishing
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boat?
(A) One month.
(B) Two months.
(C) Three months.
% (D) Four months.

Explanation: From the statement, it says that they started their journey on May 17 and
finished it on September 17. If students apply the written information and do the
calculation, they’ll know that Tim and Dom had been at sea for four months.

4.Example of “Analyze” (From Lan, Q50 of 2006 DRET)

Native Americans could not understand the white man’s war on the wolf. The
Lakota, Blackfeet, and Shoshone, among other tribes, considered the wolf their
spiritual brother. They respected the animals’ endurance and hunting ability, and
warriors prayed to hunt like them. They draped themselves in wolf skins and paws,
hoping they could acquire the wolf’s hunting skills of stealth, courage, and stamina.
Plains Indians wore wolf-skin disguises on raiding parties. Elite Comanche warriors
were called wolves.

The white settlers’ war on the wolf raged on. Western ranchers continued to
claim that thousands of cattle were killed every year by wolves. In 1884, Montana
created its first wolf bounty—one dollar for every dead wolf, which increased to eight
dollars in 1893. Over a period of thirty-five years, more than eighty thousand wolf
carcasses were submitted for bounty payments in Montana. Moreover, the government
even provided free poison. Finally, in 1914, ranchers persuaded the United States
Congress to provide funds to exterminate wolves on public lands.

The last wolves in the American West died hard. No place was safe, not even the
nation’s first national park, Yellowstone. The park was created in 1872, and from its
very beginning, poisoned carcasses were set out to kill wolves. Nearly 140 wolves
were killed by park rangers in Yellowstone from 1914 to 1926. In October 1926, two
wolves cubs were trapped near a bison carcass. They were the last animals killed in the
park’s wolf control programs.

Ranchers had won the war against the wolf. Only in the northern woods of
Wisconsin, Minnesota, and Michigan could the howl of native gray wolves be heard.
The vast lands of American West fell silent. The country had lost its greatest predator.

This passage was most likely written by someone who
(A) liked hunting wild animals
(B) made laws against the gray wolf

x (C) advocated the protection of the gray wolf
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(D) appreciated the gray wolf’s hunting skills

Explanation: Items of Analyze refer to the analysis of author’s viewpoints or

values. For instance, readers must read beyond the lines to get the author’s hidden
meaning to know his or her true viewpoints and stands. Such viewpoints or stands

are abstact and implicit. From the above underlined sentences, we know the wolves in
America are going to become extinct and they can only be seen in few places. Mother
Nature’s silence seems to mourn for the losing of the wolves. Hence, human beings
must stand up to prevent the wolves from extinction, which is the hidden meaning that
the author is trying to convey. The example question here requires readers to realize
his or her viewpoint and value in the passage, so it belongs to the Analyze category.

5.Example of “Evaluate” (From Li, 2009)

If you were against the set-up of landfills, under what circumstances would

you change your opinions, or not?

Explanation: From the statement, we know that students are required to evaluate the
pros and cons of the set-up of landfills. This is an example of high cognitive thinking
process. Students need to think and judge the advantages and disadvantages of
building up landfills, and even come up with some possible and doable suggestions.

6.Example of “Create” (From Li, 2009)

A Medical Record of the Earth
From the perspective of the , ’'ve diagnosed the Earth’s
environmental problems.
(1) Possible reasons:
(2) Potential impacts:
(3) Solutions to the problems:

Explanation: This is an example of Create. Students need to choose a perspective and
come up with some current environmental problems of the Earth, like plastic bags, air

pollution, global warming, acid rain, the decreasing biodiversity, and so on. They may
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brainstorm and create their own answers based on the issue.
Coding Results
In this section, the coding results and interrater reliability are presented and
discussed. The researcher and two other raters coded 121 English reading
comprehension test items, 59 on the BCT and 62 on the CAP, by using the revised
Bloom’s taxonomy as the coding rubric.
Discussion of Interrater Reliability

After the first coding results, the interrater reliability was shown in Table 8.

Table 8. Interrater Reliability (Total Number: 121)

Coder 1 vs. Coder 2 Coder 1 vs. Coder 3 Coder 2 vs. Coder 3
Agreement: 119 Agreement: 102 Agreement: 104
Disagreement: 2 Disagreement: 19 Disagreement: 17
Interrater reliability: Interrater reliability: Interrater reliability:
119/121=98% 102/121= 84% 104/121= 86%

Table 8 showed that Coder 1 and Coder 2 had the highest interrater reliability
(98%). They only had two items in disagreement. Coder 1 and Coder 3 had the lowest
interrater reliability (84 %). They had 19 items in disagreement. The interrater
reliability between Coder 2 and Coder 3 was 86%. They had 17 items in disagreement.
After the first coding meeting, 85% of the items were coded consistently by the three
raters. When raters disagreed with one another on certain items, the majority would
decide the results. However, another expert was invited to code the inconsistent ones.
The three raters then had the second coding meeting to classify some item definition
before finalizing the results and coding rubrics (See Appendixes 2 & 3).
Summary

In this chapter, the method adopted in this study is reported. The participants,

data source, data analysis, coding procedures, coding examples, and interrater

reliability are shown. The study results will be introduced in the next chapter.
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CHAPTER FOUR RESULTS

This chapter presents the results of the research in three main sections. The first
section presents the coding results of the English reading comprehension test items on
BCTs and CAPs from 2011 to 2016. The second section discusses the analysis of
cognitive levels appeared in BCT and CAP. The third section illustrates the results of
examinees’ performances on different question types. The summary of the chapter is

presented in the last part.
Analysis of Cognitive Types in BCT and CAP

The overall coding results are presented in Table 9.

Table 9. Cognitive Type in BCT and CAP

Type BCT CAP
Count % Ranking Count % Ranking

Remember 5 8.5% 3 1 1.6% 4
Understand 44 74.6 % L 44 71% 1
Apply 3 5% 4 10 16.1% 2
Analyze 7 11.9% 2 7 11.3% 3
Evaluate 0 0 0 0 0 0
Create 0 0 0 0 0 0

Total 59 100% 62 100%

According to Table 9, Understand was found to be the most frequently
appeared items of the BCT and the CAP from 2011 to 2016 (74.6% in BCT and 71%
in CAP). However, rankings of other cognitive levels in BCT and CAP were slightly
different. In BCT, the order from the highest frequency to the lowest was Understand,
Analyze, Remember, and Apply while in CAP the order was Understand, Apply,

Analyze, and Remember. As for Evaluate and Create, they didn’t appear on either of
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the exams.
From Table 9, it is obvious that four types of cognitive levels surfaced from
2011 to 2013 BCT and from 2014 to 2016 CAP. They are Remember, Understand,
Apply and Analyze. In the following section, details from BCT will be discussed first
and then the data from CAP will follow.
Cognitive Types Measured in BCT from 2011 to 2013
Cognitive types measured in BCT from 2011 to 2013 is shown in Table 10.

Table 10. Cognitive Types Measured in BCT from 2011 to 2013

Type Remember Understand Apply Analyze Evaluate Create Total

2011 3 (16%) 12 (63%) 1(5%) 3 (16%) 0 0 19
2012 2 (10.5%) 15 (79%) 0 2 (10.5%) 0 0 19
2013 0 17.(80%) 2 (10%) 2 (10%) 0 0 21

From Table 10, we can see in 2011 BCT, Remember accounted for 16%,
Understand accounted for 63%, Apply accounted for 5%, and Analyze accounted for
16%. In 2012 BCT, Remember accounted for 10.5%, Understand accounted for 79%,
and Analyze accounted for 10.5%. In 2013 BCT, Understand accounted for 80%,
Apply accounted for 10%, and Analyze accounted for 10%.

As for the item changes during the three years, items of Understand had
accounted for the most and continued to grow, from 63%, 79% to 80%. Moreover,
items of Apply increased from 5% to 10%. The tendency of the increasing importance
of Understand and Apply became clear. As for items of Analyze, they started from
16%, decreased to 10.5%, and dropped to 10% in 2013. Similarly, items of Remember
dropped from 16% in 2011 to 10.5% in 2012 and to 0% in 2013. This indicated the
decreasing importance of these two categories in BCT.

Besides, items of Remember and Apply didn’t appear every year. The former
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disappeared in 2013 while the latter disappeared in 2012. This showed they were
easily replaced in the two years. As for higher cognitive levels such as Apply and
Analyze, when items of these two categories were combined, they accounted for 21 %
in 2011 and 20% in 2013, which indicated their steady frequency and importance.
Cognitive Types Measured in CAP from 2014 to 2016
Cognitive types measured in CAP from 2014 to 2016 are shown in Table 11.

Table 11. Cognitive Types Measured in CAP from 2014 to 2016

Type  Remember Understand Apply Analyze Evaluate Create Total

2014 0 17 (80%) 2(10%) 2 (10%) 0 0 21
2015 0 14 (64%) 4 (18%) 4 (18%) 0 0 22
2016 1 (5%) 13 (69%) 4(21%)  1(5%) 0 0 19

From Table 11, it is obvious that Remember, Understand, Apply, and Analyze
also appeared in CAP from 2014 to 2016. Overall, items of Understand were the most
common (80%, 64%, 69%) during the past three years. Items of Apply had been on
the rise (from 10%, 18%, to 21%) while those of Analyze had increased (10% to 18%)
until 2015 and then dropped to 5% in 2016. Besides, items of Remember increased
from 0 % to 5% in 2016. Hence, the tendency of the increasing importance of Apply
and the continual dominance of Understand were shown.

Another point was that higher cognitive levels such as Apply and Analyze
appeared in CAP more often than those in BCT. We know that higher cognitive levels,
Apply and Analyze, when combined, accounted for 20%, 36 %, and 26% in three-year
CAP, higher than those in BCT (21%, 10.5%, 20%). This fact indicated that CAP
tended to include test items of higher cognitive levels.

In 2016, four cognitive levels appeared together for the first time in CAP.

This might indicate that there existed a balance between items of high and low
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cognitive levels. They also implied that four cognitive levels were important, only
with slightly different proportions.

Similarities and Differences between the Cognitive Types Measured in the BCT
and CAP

Similarities. According to Table 10 and Table 11, both exams shared some
similar points as follows. First, items of Understand accounted for the most, and items
of Evaluate and Create didn’t appear. From 2011 BCT to 2016 CAP, items of
Understand were the majority, accounting for 63%, 79%, 80%, 80%, 64% and 69%.
As for Evaluate and Create, they weren’t easily measured in multiple choices, so they
didn’t appear in either exams.

Second, items of Apply increased, which showed its increasing importance in
BCT and CAP. In BCT, items of Apply, though disappeared in 2012 BCT, accounted
for 5% in 2011 BCT, 10% in both 2013 BCT and 2014 CAP, 18% in 2015 CAP, and
21% in 2016 CAP. Overall, they fluctuated from 0 to 21% in the six-year time frame.
In CAP, items of Apply increased at a faster speed. Their rising importance, especially
in CAP, matched CAP’s goal of relating to students’ living experiences, and activating
their learning.”

Differences. As for differences between BCT and CAP, they are listed as
follows. First, CAP included more items of Apply and Analyze, which indicated that
CAP contained more items of higher cognitive levels than BCT did. For instance,
when Apply and Analyze were combined, they accounted for 20%, 26%, and 36%
during the three-year time frame in CAP. However, in BCT, they together accounted
for 10.5%, 20%, and 21%, which were lower than CAP. This fact showed that CAP

tended to include higher cognitive level test items.

* These were goals of CAP, cited from CAP’s official website
(http://cap.ntnu.edu.tw/background.html).
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Second, items of Apply were increasing faster in CAP than in BCT, which
indicated that Apply needed our attention and would be discussed later. In BCT, items
of Apply accounted from 0, 5% to 10%, but in CAP, they accounted from 10%, 18%
to 21%. A faster growing trend in CAP was revealed, which pointed out CAP
emphasized students’ abilities of applying learned information to different situations.

Third, items of Remember and Analyze would be limited in certain
proportions. For instance, in 2011 BCT, Remember and Analyze each accounted for
16%, in 2012 BCT, 10.5% each, and in 2013, they accounted for 0 and 10%
respectively. In 2014 CAP and 2015 CAP, Remember didn’t appear and Analyze
accounted for 10% and 18%. In 2016 CAP, both accounted for 5%. Overall, items of
Remember and Analyze were under 20%, and the former sometimes didn’t appear.
This pointed out that Remember, a low cognitive level, played a basic role in both
tests. Items for Analyze, a high cognitive level, tended to be more challenging and
often fluctuated between 5% and 18%, and reached its lowest point of 5% in 2016
CAP.

Examinees’ Performance on Each Cognitive Category

As indicated before, four cognitive types were measured on BCT and CAP.
Test takers’ performances were shown through their passing rates. Since data of 2011
BCT wasn’t available®, only data from 2012 BCT to 2016 CAP provided by RCPET
were adopted in the following analysis.

According to RCPET, the difficulty levels in 2012 and 2013 BCT were
categorized into four based on the passing rate of each item: extremely easy (a passing
rate of 82% and above), easy ( a passing rate between 82% and 62%), intermediate (a

passing rate between 62% and 38%), and extremely difficult (a passing rate between

® In 2011, Taipei, New Taipei, and Keelung City had their own local BCT. The national 2011 BCT
didn’t precisely indicate all students’ performances in Taiwan and therefore the overall passing rate
didn’t represent the national trend.
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38% and 13%). In 2014 and 2015 CAP, with the first three ranges of percentage, the
fourth one was further divided into two: difficult (a passing rate between 38% and
20%), and extremely difficult (a passing rate of 20% and below). In 2016 CAP, their
difficulty level ranges were different. They were extremely easy (a passing rate of
69% and above), easy (a passing rate between 69% and 48%), intermediate (a passing
rate between 48% and 38%), difficult (a passing rate between 38% and 18%), and
extremely difficult (a passing rate of 18% and below).

From the difficulty levels, we may know how examinees performed on these
test items. In the following analyses, test items’ difficulty levels will be matched with
the Bloom’s cognitive categories to show their relationship.

The analysis of 2012 BCT was shown in Table 12.

Table 12. Analysis of Cognitive Types and Items’ Difficulty Levels in 2012 BCT

Remember Understand Apply Analyze Evaluate Create Total %

SEE 1 1 5.2%
E 1 7 1 9 47 4%
| 8 1 9 47.4%
ED 0 0
Total 2 15 0 2 0 0 19  100%
% 10.5% 79% 0 10.5% 0 0 100%

From Table 12, we know 79% of test items belonged to Understand. Among
them, seven out of fifteen were easy, and eight out of fifteen were intermediate. This
meant that most of the Understand items were easy for most test takers. As for
Analyze, 10.5% of test items belonged to it. Among the two items, one was easy and

the other was intermediate. In terms of Remember, it accounted for 10.5% of the test

® Extremely Easy was presented as EE, easy as E, intermediate as I, extremely difficult as ED.
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items, and most examinees did well on it.
The analysis of cognitive types and items’ difficulty levels in 2013 BCT is
shown in Table 13.

Table 13. Analysis of Cognitive Types and Items’ Difficulty Levels in 2013 BCT

Remember Understand Apply Analyze Evaluate Create Total %
EE 0 0
E 9 1 10 48%
| 8 1 2 11 52%
ED 0 0
Total 0 17 2 2 0 0 21 100%
% 0 81% 9.5% 9.5% 0 0 100%

From 2013 BCT, we can see 81% of test items belonged to Understand. Nine
out of seventeen items were easy, and the remaining eight were intermediate, which
showed that examinees performed well on more than half of the items of Understand.
Then, 9.5% of items belonged to Apply. One was easy, and the other was intermediate.
As for Analyze, 9.5% of items also belonged to this category, and both of the two
items were intermediate. This indicated that items of Analyze belonged to higher
cognitive level and were more challenging for most examinees in 2013 BCT. Overall,
all intermediate items were of Understand, Apply, and Analyze. They accounted for

more than half of the test items in 2013.
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The analysis of the cognitive types and items’ difficulty levels in 2014 CAP is
shown in Table 14.

Table 14. Analysis of Cognitive Types and Items’ Difficulty Levels in 2014 CAP

Remember Understand Apply Analyze Evaluate Create Total %
EE 0 0
E 4 1 5 24%
I 11 1 1 13 62%
D’ 2 1 3 14%
ED 0 0
Total 0 17 2 2 21 100%
% 0 81% 9.5% 9.5% 0 0 100%

Table 14 shows that 81% of the items were of Understand. Among them, four
out of seventeen were easy, eleven were intermediate, and two were difficult. As for
items of Apply, they accounted for 9.5% of items, which were either easy or
intermediate. This indicated that some items of Understand could be difficult for some
test takers, and that items of Analyze, which belonged to higher cognitive level,

tended to be hard for test takers.

’ Difficult was presented as D.
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The analysis of cognitive types and items’ difficulty levels in 2015 CAP is
shown in Table 15.

Table 15. Analysis of Cognitive Types and Items’ Difficulty Levels in 2015 CAP

Remember Understand Apply Analyze Evaluate Create Total %

EE 0 0
E 8 4 1 13 59%
| 5 2 7 32%
D 1 1 2 9%
ED 0 0
Total 0 14 4 4 0 0 22 100%
% 0 63.6% 18.2% 18.2% 0 0 100%

From Table 15, we can see that 63.6% of the items were of Understand. This
indicated that most of the items of Understand tended to be easy, but some could also
be difficult. 18.2% of items were of Apply, and all of them were easy for most
examinees. As for items of Analyze, one of them was easy, two of them were
intermediate, and one was difficult. This showed that items of Analyze tended to be of
moderate difficulty level. Overall, most examinees could answer items of Understand,
Apply, and Analyze, but sometimes, items of Understand and Analyze could be

challenging for some test takers.
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The analysis of cognitive types and items’ difficulty levels in 2016 CAP is

shown in Table 16.

Table 16. Analysis of Cognitive Types and Items’ Difficulty Levels in 2016 CAP

Remember Understand Apply Analyze Evaluate Create Total %

EE 0 0
E 1 12 3 1 17 89%

' 0 0
D 1 1 2 11%

ED 0 0
Total 1 13 4 1 0 0 19  100%

% 5.3% 68.4% 21% 5.3% 0 0 100%

From Table 16, we can see that 68.4% of test items belonged to Understand.
Twelve of the thirteen items were easy. But one item of them was hard. 21% of the
items belonged to Apply. Among them, three out of four were easy and one of them
was difficult. For the rest, they were items of Remember and Analyze, which were
easy for most test takers. This showed that Remember tended to be easy in most cases.
Another point was that Analyze, though a higher cognitive level, could be easy items
for most examinees.

From the above analyses, we can see that most items were Understand and they
tended to be easy. However, there were exceptions. In some cases, there were difficult
items of Understand, easy items of Apply and Analyze. Since CAP is the current
senior high school entrance exam, further analysis of CAP will be presented in the
next section to explore what makes some lower cognitive level items different and

higher cognitive level items easy.

43



Difficult Items of Understand

1. Question 52 in 2014 CAP.

Here is this year’s report on the Top Ten Cities of Animal Island by Best

Living.Com.

(1) Goosetown: Climbing up from last year’s second place, Goosetown comes in
first for its lovely parks, cultural centers, and comfortable living space.

(2) Tigerville: Losing its top place to Goosetown, Tigerville is still a beautiful
city, and as green as ever.

(3) Oxtown: Not just a famous business city, Oxtown has turned itself into a
garden city.

(6) Sharkville: With winter sports as good as Oxtown’s, this exciting city is
our second best pick in the east.

What can we learn about the cities in the report?
* (A) One city in this year’s top five is in the east.
(B) Few people come to Oxtown to do business.
(C) No city in the north entered this year’s top ten.
(D) Goosetown is Animal Island’s second biggest city.
Table 17. Item Analysis of Question 52 in 2014 CAP

Choice A B G D
% 28.12% 34.08% 15.52% 21.85%
Passing rate: 0.28 Item Discrimination: 0.23

Explanation: This question tested examinees’ inferring ability, and the correct answer
was (A). From Sharkville’s description, we knew Sharville had the good winter sports
like Oxtown, and we could infer that Sharville and Oxtown were both in the east.
Therefore, we inferred that Oxtown, which ranked the fourth, was in the east, and we
got (A) as the right answer. However, from Table 17, about 34.08% of examinees
chose (B). From Oxtown’s description, it said it was not only a business city, which
meant that many people went there to do business. This contradicted with (B)’s

description of few people going there for business purposes. From students’ incorrect

choice, we knew that some tended to neglect the key word ““few” or the statement that
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“not just a famous business city.” As a result, examinees should pay more attention to
details of text description. Overall, its passing rate was 0.28, which meant that only
about 28% test takers answered it correctly. If examinees could attend to more details,
it might have higher passing rate. From the above information, it was shown that
items of Understand like this one could be difficult. Test takers must read carefully,
find out the key words, and infer from the text to get the right answer.

2. Question 54 in 2014 CAP.

Six people are being interviewed about the garden on the roof for their building.
Jasmines: | loved the idea when Wilber first told me about it. We had lots of
meeting with our neighbors, trying to make them understand why it’s good to build
a garden on the roof.

Wilber: The whole thing wasn’t easy at first. But Jasmine helped a lot. And she
was really good at making people happy to give money for the roof garden.

David: My kids love going up there. They sit there watching butterflies and birds.
Samuel: You want something green? Visit the park! It’s only one block away!
After the roof garden was built, bugs started flying into my apartment! And the
kids leave mud on the stairs when they come down from the roof.

Rosie: Our building is now cooler in the summer. My baby sleeps well even on hot
summer days!

Flora: Guess where these tomatoes are from! They’re from our roof!

What do we know about the six people in the interview?
(A) They all said good things about the roof garden.
(B) Some of them were paid to help build the roof garden.
(C) They all talked about the roof garden before it was built.
* (D) Some of them worked on the plan to build the roof garden.
Table 18. Item Analysis of Question 54 in 2014 CAP

Choice A B C D
% 29.68% 27.33% 17.69% 24.57%
Passing rate: 0.24 Item Discrimination: 0.26

Explanation: This question tested examinees’ inferring ability, and the correct answer

was (D). From Wilber’s statement, we knew Jasmine was the one who helped collect
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funding for roof repairing, which was done before the repairing project. Hence, we
knew (D) was the right answer. From Table 18, we knew nearly 30% of examinees
chose (A). Their reason might be that most of the residents gave good responses, but
they neglected Samuel’s assertion, which pointed out that bugs began to annoy him
and kids made dirty stairs everywhere. From Samuel negative feedback, we knew not
all of the residents had positive feedbacks, so (A) was wrong. Overall, its passing rate
was 0.24. From this difficult item of Understand, we know if examinees should be
taught to mark each opinion positive or negative, pay attention to details, and find the
relevant and correct clues.

Easy Items of Apply

1. Question 34 in 2016

By July, almost every part of the country had been attacked by Cow Cold. In
only two months, the number of dead cows has risen to 5,000.

The sale of milk in Osteen State has slumped because of Cow Cold. Before
Cow Cold, the sale of milk in Osteen State was 2.5 million each week; now it is
less than 500,000.

If store’s sales keep slumping, what would the sales chart look like?

A )

Sales Sales
S£100,000 —— . =100.,.000

S75, 000 S75.,000
Ss50,.000 sSs50.000
s525. 000 s52s5.000

SO So

Aug. Sept. Oct. Now. Aug. Sept. Oct. Now.

<D (@ =]
S100.000 % S100,.000

s575.000 ] B75.000 -—
550,000 > S50.000
s25, 000 - £25, 000

Aug. Sept. Oct. Now. Aug. Sept. Oct. Now.

—e—Sales —e—Sales

Table 19. Item Analysis of Question 34 in 2016 CAP

Choice A B C D
% 51% 30% 11% 8%
Passing rate: 0.51 Item Discrimination: 0.61

From the statement that now it is less than 500,000, test takers should point out
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the last figure of less than 500,000. They found the correct answer of (A). Though it
was transformed from written text to statistical figures, examinees could still find the
key words and relate them to the correct statistical information. Hence, we know that
test item of Apply like this can be designed as an easy item. If teachers can let
students start from easy items of Apply, students’ confidence and interest can be built,
which may help them try harder items of Apply next time.

2. Question 26 in 2015

Here are the rules for a game called “Trip to Dreamland.”
1. Each player begins at START.

2. In cach turn, first take one of the four cards @@ to decide how many spaces

to move: [ for one space, [*J for two spaces, @ for three spaces, and @ for four
spaces. Then follow the words next to the @, if there is a (& at the place you
arrive at.

[L) turn m4 space ¥~

3. The first one who gets to Dreamland wins the game.

l‘ & og
Lion King ’/ @Stop and rest 2 turns S'l‘jll{'l'

(25 samceh. I
o U= %

Magic Fruit
Light Church

@. Move to

Candy House

Golden Bear

~ . Dark Hill
ove to
®Light e \~\ Candy House \Q @ Go back to
—_— )

START

Below are the cards which four kids have taken since they began the game. Who
has won the game?

(A) Anna: — @ — @ (B) Kate: — @ — @
*k (OC) Billy: — — @ (D) Ivan: — @ — .

Explanation: The item was designed in the form of a game. If test takers could

distinguish the steps of each card and apply the game rules to each participant, they
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could tell who the final winner was. Hence, the key of answering the item was to
know and follow its rules. Since most examinees had similar experiences of playing

games before, most of them could answer the item correctly.

Table 20. Item Analysis of Question 26 in 2015 CAP

Choice A B C D
% 16% 14% 64% 6%
Passing rate: 0.64 Item Discrimination: 0.48

Easy Items of Analyze

1. Question 35 in 2015

Froggie was a frog who never remembered where he had been. His biggest dream
was to find the best pond to swim freely without worrying about water snakes.

After thirty minutes of swimming, Froggie felt the water was warmer but he
thought of this as a nice surprise. “This sure is the best place for swimming. I get to
have a hot bath, too.” During his comfortable bath, the water kept getting warmer and
warmer. Froggie was so comfortable that he fell asleep. And he never woke up.

What do we know about Froggie?
(A) Life is short; one should live it to the fullest.
(B) Those who use their time well will win in the end.
* (C) People are blind to problems that slowly get worse over time.
(D) It is difficult to give up old habits, but easy to pick up new ones.

Explanation: From the text, we knew the Froggie’s dream was to discover a safe pond
to swim. However, he forgot that he went to the previous warm water and thought it
was safe for swimming and taking a bath. He wasn’t careful about the water getting
warmer and finally died there. Examinees must analyze the reasons why he died there
and used such moral teaching to remind themselves of any similar problems in their
lives. From the last two lines, examinees were able to choose (C) as the correct
answer. Though it was categorized as Analyze, it was an easy test item. Therefore,
teachers may consider designing such items for students to practice in preparation of
CAP.
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Table 21. Item Analysis of Question 35 in 2015 CAP

Choice A B C D
% 13.58% 12.44% 59.53% 14.27%
Passing rate: 0.59 Item Discrimination: 0.59

2. Question 22 in 2016

Here is the schedule with the notice of the summer school that Tina goes to.

Mon. Tues. Wed. Thurs. Fri.
9:30-10:30 English Computer English English Piano
10:40-11:40 Piano English Painting Dancing Dancing
13:30-14:30 Tennis Painting Tennis Painting Computer
14:40-15:40  Baseball Baseball Swimming  Basketball  Basketball

Mr. Reed was really crazy to give us so many words at one time. Who can
possibly remember all of them in a night? In our art class, when Ms. Grant asked us
to draw a picture, | just drew a mad me looking at Mr. Reed. But then I totally
forgot about Mr. Reed after two hours of PE class in the afternoon. | was just too
tired to think! Luckily, there was no computer class today to make it a really bad

day.

Which day was Tina talking about?
(A)Monday. (B) Tuesday. *(C) Wednesday. (D) Thursday.

Explanation: After reading Tina’s compliant, examinees had to find out clues. For
example, from “give us many new words,” we knew the first class would be about
languages. After it, students might attend art class to draw a picture. Finally, from
“two hours of PE class,” we knew Wednesday might be the correct answer. That was
because it took students two hours to finish tennis and swimming courses on that day.
Since there were so many specific clues provided, readers must identify, locate, match,
and analyze them. Since finding clues and key words and analyzing them in this case
weren’t difficult, it was an easy item of Analyze, and many students got the answer

correctly.
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Table 22. Item Analysis of Question 22 in 2016 CAP

Choice A B C D
% 9.76% 14.03% 63.19% 12.94%
Passing rate: 0.63 Item Discrimination: 0.56

From the above discussion, we know that most items of Understand were easy,
but some difficult items of Understand required test takers to comprehend complex
information or overanalyze texts. Reasons might be that usually most examinees
couldn’t analyze passages based on complicated clues. Hence, they didn’t do well on
such items. As for items of Apply, most of them were difficult, with only a few
exceptions. From the above easy cases of Apply, we know test takers were required to
identify if figures kept going up or down, which was quite easy for most of them.
Regarding items of Analyze, the easy ones often included specific time, figures,
information, and asked examinees to identify, and analyze the relationship between
information provided. If examinees were told to analyze based on a few clues, it
would be an easy task for most of them.

Summary

In this chapter, the coding results were presented. From the results, we can see
that four main cognitive types in the revised Bloom’s taxonomy were measured:
Remember, Understand, Apply, and Analyze. During the past six years, items of
Understand were the most commonly-seen type measured. Besides, items of Apply
increased while those of Analyze decreased and items of Evaluate and Create did not
appear in either exam. The analysis indicated what cognitive types on Bloom’s
taxonomy were measured in the BCTs and the CAPs from 2011 to 2016. From coding
results, we found items of Understand tended to be easy and that many items of Apply
and Analyze were difficult. However, there were exceptions. These exceptions were

presented at the end of the chapter to explore reasons that made them easy or difficult
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CHAPTER FIVE DISCUSSION AND CONCLUSION

The chapter includes three parts. The first one summarizes research findings.
The second part illustrates conclusions, and pedagogical implications of this study.
Finally, the third part presents the limitations of this study and suggestions for future
research.

The purpose of the research is to explore cognitive types measured in the
English reading comprehension tests in the BCTs and the CAPs from 2011 to 2016.
The test items in both the BCTs and the CAPs were categorized based on the revised
Bloom’s taxonomy. The research questions are listed as follows:

1. What cognitive types in the revised Bloom’s taxonomy were measured in
the BCT and the CAP English comprehension test items between 2011 and
20167
2. How did learners perform on reading comprehension items of different cognitive
levels on the BCT and the CAP English test?
Major Findings

The first research question explores what cognitive types in Bloom’s revised
taxonomy were identified in the BCT and the CAP English reading comprehension
test items during the past six-year time frame. The research results indicated that
items of Remember, Understand, Apply, and Analyze were the main types measured
in English reading comprehension tests in the BCTs and the CAPs. Items of Evaluate
and Create did not appear, which was probably due to the fact that the BCT and the
CAP were presented in the form of multiple choices and that Evaluate and Create
weren’t easily measured in multiple choices.

Results of item analysis are summarized as follows. First, item of Understand

were the majority. Second, items of Apply increased faster in the CAPs than in the
51



BCTs, which matched the CAP’s goal of relating to students’ living experiences and
activating their learning. Third, CAP tended to include more items of Apply and
Analyze. In other words, CAP contained more items of higher cognitive levels than
BCT did.

The second research question explores examinees’ performances on test items
and they are summarized as follows. First, the majority of test items were of
Understand, and most of them were easy for test takers with some exceptions. As for
the difficult items of Understand, they required readers to comprehend complex clues,
find the key words, infer from the context, or differentiate positive or negative
opinions. As for items of Apply, most of them were difficult, with only a few
exceptions. For those easy items of Apply, they usually asked readers to transform
written texts to figures. Students only needed to know if the figure kept going up or
down to choose the correct answer. Some of the apply items required test takers to act
based on game rules and found out the winner. As games have become popular in
English classes, these game-related items appeared to be easy tasks for test takers.
Regarding items of Analyze, though they appeared less frequently in CAP than in
BCT, they tended to be difficult though with some exceptions. The easy items of
Analyze often included specific time, figures, and information; they required
examinees to identify, match, and analyze the relationship or interaction between

information provided.
Conclusions

The summary of major findings, pedagogical implications, and limitations of

the research and suggestions for future research will be included in the section.
Summary of the Major Findings

The study found what cognitive types on Bloom’s taxonomy were measured in

the BCTs and the CAPs from 2011 to 2016. From coding results, it was found that
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items of Understand tended to be easy and most Apply and Analyze items were
difficult. However, there were exceptions.

From the coding results, we can see that Remember, Understand, Apply, and
Analyze were measured. In fact, from 2011 to 2016, items of Understand were the
most commonly-seen type measured. In addition, items of Apply increased faster in
the CAPs than in the BCTs, which indicated its increasing importance. But items of
Analyze decreased and items of Evaluate and Create did not appear in either exam.
The findings showed various cognitive types measured in the BCTs and the CAPs in
the six-year time frame. In terms of difficulty levels, most items of Understand were
easy and items of Apply and Analyze tended to be difficult. However, there were
exceptions, which meant that there were difficult items of Understand and easy items
of Apply and Analyze.

Pedagogical Implications

The research results have some pedagogical implications for teachers, RCPET,
and publishers.

For in-service teachers, since there are difficult items of Understand, teachers
should provide more challenging items of Understand to help students prepare for the
CAP. For example, rankings or complex clues can be added to items. Moreover, to
help students answer questions on Analyze, teachers should demonstrate how they
analyze test items and design similar questions to familiarize students with such test
type. Students may start from some easy items of Analyze to build up their confidence
and arouse their learning interests. To help students apply what they learn from
reading, teachers may adopt more materials from students’ daily lives, and design
such items to help students apply learnt information to another situation. This kind of
training would help students solve items of Apply. In terms of items of Evaluate and

Create, since they aren’t easily measured in multiple choices, they should be designed
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in open-ended questions in other exams. In other words, teachers should provide more
opportunities for students to practice test items of Remember, Understand, Apply, and
Analyze. This will help them become familiar with these types, accelerate their
thinking processes, and get higher scores on CAP.

For RCPET, since the K-12 curriculum pays attention to the training of
students’ higher cognitive thinking levels®, it is suggested that items of Evaluate can
be designed and included in the test. Besides, according to the frameworks of PISA
and PIRLS, PISA includes “reflect and evaluate content and form of text” and PIRLS
contains “examine and evaluate text features.” If RCPET can include items of
Evaluate on the CAP, teachers may incorporate higher cognitive thinking training in
class and provide more chances for students to do critical thinking and judgment, find
out writers’ viewpoints, and evaluate written texts.

For publishers, it is suggested that more reading comprehensions of Apply,
and Analyze can be provided in the textbook. Most of the existing reading
comprehension questions in textbooks are factual questions, which belong to low
cognitive levels in Bloom’s taxonomy—Remember and Understand. If more items of
Apply and Analyze can be provided, students may have more opportunities to
exercise their cognitive thinking abilities. Besides, more writing tasks of Evaluate and
Create can be added to textbooks to improve students’ critical thinking abilities and
writing abilities. According to the K-12 Curriculum guidelines, the cultivation of
students’ critical thinking abilities has become important. Besides, Evaluate and
Create in Bloom’s taxonomy are examples of critical thinking abilities. Such abilities
are best evaluated in writing tasks. Therefore, it is hoped that publishers can provide

writing tasks that require evaluation and creativity to cultivate students’ critical

® The K-12 Curriculum focuses on the cultivation of students’ thinking abilities and it is provided from the National
Academy for Educational Research website (https://www.naer.edu.tw/files/15-1000-7944,c639-1.php?Lang=zh-tw).
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thinking.
Limitations of the Research and Suggestions for Future Study

As a small scale study of test item analysis, this study has a few limitations. First,
the analyses of test items in BCT and CAP only indicate the cognitive types that
appear the most and the least frequently. We may not be able to point out specifically
what cognitive process examinees actually underwent when taking the exams. For
example, when test takers answer items of Understand, they might use other
information besides finding clues from context. In addition, there might be more than
one cognitive skill involved. Hence, the actual cognitive processes employed while
taking the test are still hard to measure.

Second, quantitative and qualitative analyses can be added. There are more
variables involved in examinees’ performance, such as examinees’ background
knowledge, language abilities, their mental and physical conditions during the exam,
the test environment, the context of the reading passages, the distractibility among
different distracters, and the interaction between these variables. If quantitative survey
information and qualitative interview data can be added to discover the above
variables, the study will be better-established.

To conclude, the research aims to categorize reading comprehension question
items in BCT and CAP from 2011 to 2016 into different cognitive types in the revised
Bloom’s taxonomy to show the frequency of different cognitive levels in Bloom’s
taxonomy. If teachers make good use of Bloom’s levels, which can be used to analyze
test items, textbooks, or even curricula in junior high schools, they may know if their

instruction is preparing students to tackle test items on the entrance exam.
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Appendix One: Sample Coding Sheet
Sample Coding Sheet

2014 | Question Remember | Understand Apply Analyze Evaluate Create

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

Total
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Appendix Two: Coding Results

Coding Results

2011 BCT Coder 1 Coder 2 Coder 3 Final Coding
27 Understand | Understand | Understand Understand
28 Understand | Understand | Understand Understand
29 Understand | Understand | Understand Understand
30 Understand | Understand | Understand Understand
31 Understand | Understand | Understand Understand
32 Understand | Understand | Understand Understand
33 Understand | Understand Analyze Understand
34 Remember | Remember | Remember Remember
35 Apply Apply Understand Apply
36 Analyze Analyze Analyze Analyze
37 Understand | Understand | Remember Understand
38 Analyze Analyze Analyze Analyze
39 Analyze Analyze Analyze Analyze
40 Understand | Understand | Understand Understand
41 Remember | Remember | Remember Remember
42 Understand | Understand | Understand Understand
43 Understand | Understand | Understand Understand
44 Remember | Remember | Understand Remember
45 Understand | Understand | Understand Understand

Agreement: 16 items Disagreement: 3 items

2012 BCT Coder 1 Coder 2 Coder 3 Final Coding
27 Understand | Understand | Understand Understand
28 Understand | Understand | Understand Understand
29 Understand | Understand | Understand Understand
30 Remember | Remember | Remember Remember
31 Analyze Analyze Analyze Analyze
32 Understand | Understand | Understand Understand
33 Understand Analyze Analyze Understand®
34 Understand Analyze Analyze Understand*®
35 Understand | Understand | Understand Understand
36 Understand | Understand | Understand Understand
37 Understand | Understand Analyze Understand
38 Understand | Understand | Understand Understand

° Question 33 was revised as Understand after the second coding meeting.
'® Question 34 was revised as Understand after the second coding meeting.
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39 Analyze Analyze Analyze Analyze
40 Understand | Understand | Understand Understand
41 Understand | Understand | Understand Understand
42 Understand | Understand | Understand Understand
43 Remember | Remember | Remember Remember
44 Understand | Understand | Understand Understand
45 Understand | Understand | Understand Understand
Agreement: 16 items  Disagreement: 3 items

2013 BCT Coder 1 Coder 2 Coder 3 Final Coding
25 Understand | Understand | Understand Understand
26 Apply Apply Apply Apply
27 Understand | Understand | Understand Understand
28 Understand | Understand | Understand Understand
29 Understand | Understand Analyze Understand
30 Understand | Understand | Understand Understand
31 Understand | Understand | Understand Understand
32 Understand | Understand | Understand Understand
33 Understand | Understand Analyze Understand
34 Apply Apply Apply Apply
35 Analyze Analyze Analyze Analyze
36 Understand | Understand | Understand Understand
37 Understand | Understand | Understand Understand
38 Analyze Analyze Analyze Analyze
39 Understand | Understand | Understand Understand
40 Understand | Understand | Understand Understand
41 Understand | Understand | Understand Understand
42 Understand | Understand | Understand Understand
43 Understand | Understand Analyze Understand
44 Understand | Understand | Understand Understand
45 Understand | Understand | Understand Understand

Agreement: 18 items  Disagreement: 3 items

2014 CAP Coder 1 Coder 2 Coder 3 Final Coding
36 Understand | Understand | Understand Understand
37 Apply Apply Analyze Apply
38 Understand | Understand | Understand Understand
39 Understand | Understand | Understand Understand
40 Understand | Understand | Understand Understand
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41 Apply Apply Apply Apply
42 Understand | Understand Analyze Understand
43 Understand | Understand | Understand Understand
44 Understand | Understand | Understand Understand
45 Understand | Understand | Understand Understand
46 Understand | Understand | Understand Understand
47 Understand | Understand | Understand Understand
48 Understand | Understand Analyze Understand
49 Understand | Understand | Understand Understand
50 Analyze Analyze Analyze Analyze
51 Understand | Understand Analyze Understand
52 Understand | Understand Analyze Understand
53 Analyze Analyze Analyze Analyze
54 Understand | Understand | Understand Understand
55 Understand | Understand | Understand Understand
56 Understand | Understand | Understand Understand
Agreement: 16 items Disagreement: 5 items

2015 CAP Coder 1 Coder 2 Coder 3 Final Coding
19 Understand | Understand | Understand Understand
20 Apply Apply Apply Apply
21 Understand | Understand | Understand Understand
22 Understand | Understand | Remember Understand
23 Understand | Understand | Understand Understand
24 Understand | Understand | Understand Understand
25 Analyze Analyze Analyze Analyze
26 Apply Apply Apply Apply
27 Understand | Understand | Understand Understand
28 Understand | Understand | Understand Understand
29 Understand | Understand | Understand Understand
30 Understand | Understand | Understand Understand
31 Apply Apply Understand Apply
32 Understand | Understand | Understand Understand
33 Understand | Understand Apply Understand
34 Apply Apply Apply Apply
35 Apply Apply Understand Analyze™
36 Understand | Understand | Understand Understand

' Question 35 was revised as Analyze after the second coding meeting.
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37 Understand | Understand | Understand Understand
38 Analyze Analyze Analyze Analyze
39 Understand | Understand | Understand Understand
40 Analyze Analyze Analyze Analyze
Agreement: 18 items Disagreement: 4 items

2016 CAP Coder 1 Coder 2 Coder 3 Final Coding
16 Understand | Understand | Understand Understand
17 Remember | Remember | Remember Remember
18 Understand | Understand | Understand Understand
19 Understand | Understand | Understand Understand
20 Understand | Understand | Understand Understand
21 Understand | Understand | Understand Understand
22 Apply Apply Analyze Analyze '
23 Understand | Understand | Understand Understand
24 Understand | Understand | Understand Understand
25 Understand | Understand | Understand Understand
26 Understand | Understand | Understand Understand
27 Apply Apply Apply Apply
28 Understand | Understand | Understand Understand
29 Understand | Understand | Understand Understand
30 Understand | Understand | Understand Understand
31 Apply Apply Apply Apply
32 Understand | Understand | Understand Understand
33 Apply Apply Understand Apply
34 Apply Apply Understand Apply

Agreement: 18 items

Disagreement: 1 item

2 Question 22 was revised as Analyze after the second coding meeting.

66




Appendix Three: Rubrics
Rubrics

After our second coding discussion, we had concluded our own rubric
definition concerning the revised Bloom’s taxonomy. Since it was hard to differentiate
items of Understand, Apply, and Analyze, these three levels would be discussed here.
Their definitions and examples were listed as follows.

1. Understand:

Items of Understand include direct understanding of the texts. Sometimes, when
readers are reading a poem, they must possess higher levels of decoding abilities to
comprehend the similes and metaphors in a poem. Also, it may require readers to
integrate their social experiences to communicate with the texts. Items of Understand
may not include too many details, but include direct understanding. They may begin
with “What do we know about ?”

Example of Understand. (Adopted from 2012 BCT)

You ask what kind of person I am.

| speak out what I think, loud like an angry queen;
| stay low, quiet like a winter tree.

| am excited, as happy as a jumping rabbit;

I’'m bored, feeling like a dead fish.

What kind of person am I? Who knows?

I live and wear different faces, like everyone else.

(1) What is the writer trying to say in the poem?
(A) It is not wise to show how we feel.
(B) Life is hard when we forget how to smile.
(C) It is not possible to make everyone happy.
* (D) It is hard to tell what a person is really like.
(2) What can we know about the writer from the poem?
(A) She used to have many pets.
(B) Winter is her favorite season.
(C) She cannot remember her real name.
* (D) She’s not afraid to talk about ideas.
2. Apply
Items of Apply often include the changing of form. Readers must apply their
learned information in new situations. For instance, if the written text is transformed
and becomes statistical figures, pie charts, bar graphs, or even comics, we may say
Apply is identified.

Example of Apply (Adopted from 2016 CAP)
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By July, almost every part of the country had been attacked by Cow Cold.
In only two months, the number of dead cows has risen to 5,000.
The sale of milk in Osteen State has slumped because of Cow Cold. Before

Cow Cold, the sale of milk in Osteen State was 2.5 million each week; now it is
less than 500,000.

If a store’s sales keep slumping, what would the sales chart look like?

X (A (B)
Sales Sales
$100,000 $100,000
$75,000 e $75,000 /
$50,000 $50,000
$25,000 \\\ $25,000 /
SO SO
Aug. Sept. Oct. Now. Aug. Sept. Oct. Now.
—e—Sales —e—Sales
(&) (D)
Sales Sales
$100,000 1 $100,000
$75,000 ﬁﬁf $75,000 C——
$50,000 $50,000
$25,000 / \/ / $25,000
SO =Yo]
Aug. Sept. Oct. Nov. Aug. Sept. Oct. Now.
—e—Sales —e—Sales
3. Analyze

Items of Analyze include many specific information and facts, like numbers,
prices, or time. Readers must use all these pieces of information to identify another
correct statement. Sometimes readers have to apply one context into another. What’s
more, some moral teachings also belong to Analyze because they require higher-level
thinking abilities. For instance, Question 35 in 2015 CAP is an example of moral
teaching and is categorized as Analyze.

Example of Analyze (Adopted from 2015 CAP)

Froggie was a frog who never remembered where he had been. His biggest dream
was to find the best pond to swim freely without worrying about water snakes.

After thirty minutes of swimming, Froggie felt the water was warmer but he
thought of this as a nice surprise. “This sure is the best place for swimming. I get to
have a hot bath, too.” During his comfortable bath, the water kept getting warmer and
warmer. Froaaie was so comfortable that he fell asleep. And he never woke up.

What lesson can we learn from Froggie’s story?
(A) Life is short; one should live it to the fullest.
(B) Those who use their time well will win in the end.
* (C) People are blind to problems that slowly get worse over time.
(D) It is difficult to have five old habits, but easy to pick up new ones.
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