BINARY TEST ITEMS
INTRODUCTION
Characterized by their simplicity and the requirement for learners to select either a "Yes" or "No" response or determine whether a statement is "True" or "False," binary test items (also called alternative response items) are widely used in assessments to measure learners' understanding of specific concepts or factual knowledge. These items offer a quick and efficient way to assess learners' understanding of basic facts, concepts, or relationships. In this subchapter, we provide an overview of these items' pros and cons, and guide you in creating effective binary test items.
AFFORDANCES AND CONSTRAINTS
Before diving into the process of creating effective binary test items, it is important to understand the advantages and limitations of these types of questions. By considering the pros and cons of using binary test items, you can make informed decisions about when and how to incorporate them into your assessments. Let's explore the affordances and constraints of using binary test items to measure learning.
AFFORDANCES
The following represent some of the major affordances of using binary test items:
· Quick: Binary test items are easy to create and score. Instructors can make them out of only a few words. This makes them time-efficient for both instructors to create and learners to complete. On average, you can expect learners to complete 3-4 of these test items per minute.
· Objective: Since there are only two possible responses, scoring is typically less subjective, reducing the potential for bias.
· Efficient: Binary items allow for the assessment of a large amount of content in a short period, making them suitable for summative assessments that cover many topics or a lot of material. 

Despite their affordances, binary test items are not without the following constraints.

1. Simple: Binary test items focus on factual knowledge rather than higher-order thinking skills or complex problem-solving abilities. These means they are limited in their ability to measure many learning objectives.
2. 50/50: The limited number of response options may result in learners guessing the correct answer rather than truly understanding the material. 
3. Unreliable: learners who answer correctly based on guessing may have an inflated perception of their understanding and provide you with a false sense of their knowledge or ability. In order to overcome the chances of guessing correctly, a test that solely uses binary test items would need to have at least 75 questions to provide reliability.
WRITING CLEAR INSTRUCTIONS
Before you read the guidelines for creating binary test items, we want to introduce an important tip for getting the most out of your binary items. As part of your instructions, ask learners to write out their answers as either "TRUE," "FALSE," "YES," or "NO." Asking learners to circle "T" or "F" and then listing the letters in columns begs for some wily learner to circle both, or worse, place a circle somewhere in the middle. Additionally, requiring learners to just write either "T" or "F" can result in some pretty artistic expressions that somehow combine those letters into a non-recognizable "TF" hybrid letter. The same is true if you ask learners to write "Y" or "N." Both letters require three lines, and learners will find some creative ways to make you guess whether they intended to write a "Y" or an "N." The best way to always clearly know a learner's answer is for them to write out the whole word. This can be somewhat mitigated through the use of an electronic test, but with a 50/50 chance of guessing correctly, some learners might claim to have mis-clicked when choosing a response.

GUIDELINES FOR CREATING EFFECTIVE BINARY TEST ITEMS
When creating binary test items, it is crucial to follow certain guidelines to ensure their effectiveness and validity. By adhering to the following six guidelines (as well as the general guidelines for Item Creation), you can craft well-constructed items that accurately assess learners' understanding of concepts or factual knowledge. Our exploration of these guidelines for effective binary test items are accompanied by good and bad examples from various contexts. These examples illustrate how to apply the guidelines. The examples include both true/false and yes/no questions. The biggest difference between these formats is that yes/no items are questions - ending in a question mark - and true/false items are statements - ending in a period or, if you're feeling spicy, an exclamation mark.
1. Avoid Blatant Constructs: Ensure that the correct answer is not too obvious or predictable, challenging learners to think critically.
Examples
Bad Example:
1.  True/False (English): Books are primarily used for reading.
Good Examples:
1.  True/False (Science): Photosynthesis is the process by which plants convert sunlight into energy.
2. 
2. Avoid Absolutes: Be cautious of using absolute terms like "always" or "never" in the statements, as they can make the item more difficult to assess accurately.
Examples
Bad Examples:
1.  True/False (Social Studies): The American Revolution only impacted the United States.
2.  True/False (Physical Education/Health):Everyone should exercise daily.
Good Example:

1.  Yes/No (Math): Are all prime numbers, greater than 2, odd?
3. Avoid Negative Constructions: As with our general guidelines for test items, minimize the use of negative phrasing, as it can confuse learners and lead to misinterpretation.
Examples
Bad Examples:
1.  Yes/No (Physical Education): Is lack of exercise not associated with an increased risk of heart disease?
2.  True/False (Music): Syncopation is not a rhythmic technique used in jazz music.
Good Example:
1.  True/False (Social Studies): Canada is north of the United States.
4. Test Single Concepts: Each test item should focus on assessing understanding or knowledge related to a single concept to ensure clarity and avoid confusion.
Examples
Bad Examples:
1.  True/False (Science): Gravity is a force that pulls objects toward the center of the Earth, though each planet has its own gravity.
2.  Yes/No (Social Studies): Did Jean Piaget make some revolutionary discoveries about child behavior during the nineteenth century?
Good Examples:
1.  Yes/No (Science): Does a solid change its shape when subjected to external forces?
2.  True/False (Math): Subtraction the inverse operation of addition.
5. Balance Number of True/False or Yes/No Responses: Aim for a relatively equal distribution of true and false responses across the test items to avoid unintentional patterns or biases. You have probably seen or experienced instructors who like to make all the answers "True" or all but one answer "False." These are trick questions that play psychological games with learners and can cause them to second guess themselves. The defense of, "Well if they really know it, they won't second guess themselves," is a shameful attempt to hoard power over learners and validate causing them to suffer psychological distress.
Examples
Bad Example. True/False (Social Studies):
1.  The Magna Carta was signed in the 20th Century. (False)
2.  The Great Wall of China was built as a defense against oceanic invasions. (False)
3.  The Cold War as a conflict between North and South Korea. (False)
4.  Christopher Columbus landed in North America in the 15th Century. (True)
5.  The Berlin Wall was constructed to separate East and West Germany during World War II. (False)
Good Example. True/False (Math):
1. The sum of two prime numbers is always an even number. (False)

2. The square root of any positive number is always a positive number. (True)

3. All right angles measure 90 degrees. (True)

4. Zero is an even number. (True)

5. The product of any two negative numbers will be negative. (False)
6. Provide Test Items of a Similar Length: Strive for consistency in the length of the statements to prevent learners from relying on statement length as a clue for the correct response. It is often the case that longer statements are true because they contain qualifying clauses or phrases. Though this is not always the case as is seen in the bad examples below.
Examples
Bad Examples:
1.  True/False (Physical Education): Cardiovascular endurance is the ability of the heart, lungs, and blood vessels to deliver oxygen to the muscles. (False)
2.  Yes/No (Physical Education): Are the lungs the primary respiratory organ? (Yes)
Good Examples:
1.  True/False (Math): The area of a rectangle can be calculated by multiplying its length and width. (True)
2. 
ALTERNATIVE BINARY TEST ITEM FORMATS
The examples above represent the most common form and uses of binary test questions, but there are some alternative forms that can be really helpful. 
IF...THEN
The "If ... Then ..." binary test item presents two true clauses and asks learners to analyze the causal relationship between the clauses. Consider these examples:
Examples

Science Example:
1.  True/False: If the chemical equation for a compound is HCl, then Chlorine is present in the compound?


English Example: 
1.  True/False: If you use a singular noun, then you must use a plural verb?


Physical Education Example:
1.  True/False: In baseball, if the bases are loaded, a run can only be scored off of a hit?

In each of these examples, both parts of the statements contain facts - HCl is a compound, and Chlorine can be present in compounds; nouns can be singular, and verbs can be plural; the bases can be loaded in baseball, and runs can be scored off of a hit. In these kinds of binary test items, we ask learners to focus on the relationship between the two statements - letting them know in the instructions that each statement is true on its own. This allows us to use binary test items to measure some higher order thinking skills.

TRUE FALSE CORRECTION
Similarly, we can also use more advanced forms of binary test items to get at higher order thinking skills. One example of these forms is the True/False Correction. This item type combines binary test items and constructed response test items. For True/False Correction items, learners must answer whether the statement is true or false, and then correct the false statements to become true. If you choose to use this form of binary test items, you should be careful to identify the part of the statement you want learners to analyze and rewrite if the state is false. Otherwise, there are many ways in which false statements can be rewritten to be true. Consider the following social studies examples...
Social Studies Example

This is a standard example of how there are two elements that could be changed to make the statement true. It would be better to determine which element is the most important to test and underline that element. If we wanted learners to know that Abraham Lincoln was the 16th President, we would want to underline "12th President" in the question. If we were trying to determine whether learners knew who the 12th President of the United States was, then we would want to underline "Abraham Lincoln" in the question. Here is a more extreme example of what can go wrong with "True/False Correction" items if you do not specify which element to correct.
Bad Example


Good Example



CONTEXT-DEPENDENT
Another type of advanced binary test item are context-dependent binary choice test items. These items include a cluster or group of binary choice test items that have a common theme and/or rely on a common reference. Context-dependent test items can be used for any kind of traditional assessment item and provide some kind of content for questions to be based on. This form of question is common on standardized tests because it allows all learners to have access to the same content in answering the questions. For example, the science portion of the ACT is filled with questions about reading tables, understanding charts, or analyzing images - these are context-dependent test items. More about these kinds of test items is explored in the Context Dependent subchapter of Item Creation. The following provides examples of context-dependent binary choice test items for science, math, and English.
Science Example




Math Example





English Example






The final questions of the science and English example are examples of application questions that can be asked as a result of multiple binary choice test items. In the science example, learners have to apply their knowledge of amino acids to the context presented, and in the English example, learners have to compare the passage to the elements of the Hero's Journey. In this way, these alternative binary test items can allow you to measure some higher order thinking skills, though that is not their strength.
FINAL THOUGHTS ON BINARY TEST ITEMS
Binary test items are widely used in assessments to measure learners' understanding of specific concepts or factual knowledge. They offer a quick and efficient way to assess basic facts, concepts, or relationships. The advantages of using binary test items include their quick creation and scoring process, objectivity in scoring, and efficiency in assessing a large amount of content in a short period. However, binary test items have limitations as they focus on factual knowledge and may end up measuring guessing rather than true understanding. learners who guess correctly may have an inflated perception of their knowledge and provide instructors with invalid data.
To create effective binary test items, it is important to follow guidelines such as avoiding blatant or obvious questions, absolutes, and negative phrasing. Test items should focus on single concepts, have a balanced distribution of true and false responses, and be of similar length to prevent reliance on statement length or answer patterns as clues. Alternative formats of binary test items, such as "If...Then..." questions, True/False Correction items, or Multiple Binary Choice items can be used to assess higher-order thinking skills.
By adhering to these guidelines and considering the strengths and weaknesses of binary test items, you can create well-constructed items that accurately assess learners' understanding and promote meaningful learning outcomes.
Chapter Summary
· Binary test items require students to select "Yes" or "No," or determine if a statement is "True" or "False," offering a straightforward method to assess understanding of specific facts or concepts.
· These items are quick and easy to create and score, making them efficient for evaluating a large volume of content quickly, which is ideal for summative assessments.
· Binary test items have inherent limitations such as mainly focus on factual knowledge and having a 50/50 guessing chance, which can inflate perceptions of learners' understanding.
· To enhance the effectiveness of binary test items, instructors should avoid obvious answers, absolutes, and negative constructions, while striving to test a single concept per item.

· A balanced distribution of "True/False" or "Yes/No" responses is crucial to avoid biases and to prevent patterns that might lead learners to guess the answer based on question design rather than their understanding.
· Maintaining consistency in the length of statements for each item helps ensure that learners do not use the length of an item as a cue for the correct answer.
· Alternative binary test item formats like "If...Then..." questions and True/False Correction items can assess higher-order thinking skills by requiring analysis and combining binary test items with constructive response test items, respectively.
· Context-dependent binary test items can also provide means for measuring higher-order thinking skills.
Discussion Questions
1. When might binary test items be most effectively used in an assessment?
2. How can the construction of binary test items be optimized to ensure they assess understanding rather than just recognition or recall and to prevent guessing?
3. Consider the pros and cons of using alternative binary test item formats, such as "If...Then..." questions or True/False Correction items or context-depdendent binary items, for assessing higher-order thinking skills.
4. Considering the limitations of binary test items, what guidelines would you recommend to ensure they are used effectively in both formative and summative assessments.
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