Introduction

The genesis of our tutoring software, the G.A., or Grammar Assistant, was the idea that a computer-based intelligent tutoring system might be able to help non-native students who have to take the TOEFL (Test of English as a Foreign Language) exam in order to prove their competency in using English when coming to study in the United States.  Two members of our research team (Haibei and Huong) had personal experience with the TOEFL, having both taken the exam before they began working and studying at the University of Connecticut. TOEFL is designed and administered by ETS (Educational Testing Service), and according to its website, over 4,300 two- and four-year colleges and universities, professional schools, and sponsoring institutions worldwide use scores from TOEFL exams as a measure of an applicant’s ability to speak and comprehend English. (quote: www.toefl.org).   This made it possible to assume that our target audience, TOEFL test takers, was going to be at least a high school graduate with a fairly proficient understanding of the English language.

Since one-to-one tutoring has been shown to improve average achievement my more than two standard deviations (Bloom, as cited by Gagne, Briggs & Wager, 1992), we felt that computers offered the only feasible source for individual tutoring.  The computer also gives us the ability to employ dynamic tests and compile large data banks of questions, knowledge points, and hints. 

In addition, the TOEFL exam is primarily administered throughout most regions of the world by computer (quote: www.toefl.org).  For this reason, we felt a computer-based intelligent tutoring system would be highly effective, as it mirrors the (quote about transfer here).

Theoretical Background

The “Grammar Tutor” project is developed as an instance of an intelligent tutoring system (ITS) based upon Anderson’s Advanced Computer Tutoring (ACT) theory (Anderson et al, 1993). 
Several ITS’s have been developed in different domains. An ITS is a computer program that incorporates artificial intelligence (AI) technology. AI attempts to produce a behavior in computer, which if performed by a human would be described as “good teaching” (Elsom-Cook, 1987).  Current ITS typically have four components: expert knowledge module, student knowledge module, tutoring module, and user interface (Nwana, 1990).  

As opposed to the constructivist approach that stresses “learning by doing” or “learning by design”(Duffy & Jonassen, 1992), ITS designers stress “learning by being told” (Michalski & Chilausky, 1980).  By confronting students with knowledge directly, ITS shows some advantages over traditional labs or discovery learning (Albacete, 2000) such as: clear articulation of knowledge, providing clear diagnosis of student errors, and showing how or why certain instructional techniques work (Nwana, 1990).  These features enable ITS to be a perfect test-bed for many theories and an ideal alternative of human tutors offering one-to-one tutoring, which was proven to be a very efficient way to attain higher achievements (Bloom, 1984).
According to Anderson (1995), a cognitive tutor typically features a model-tracing strategy, which includes following three main principles:

1. Production rules: There should be a production rule model of the underlying skill incorporated into the tutor.

2. Immediate error-feedback: An immediate and appropriate help screen is provided for student’s wrong answer.

3. Path-control actions: If the student is correct, the tutor does not comment, and moves on to the next question. If the student is incorrect, instruction is focused upon getting the student back on path.

We also explored one of the latest versions of Anderson-based tutors --- Ms. Lindquist. The following is what we perceive as the transition diagram for the Ms. Lindquist tree-structure:


[image: image1]
In this diagram, note that a “Pre-test” question is hardest, a “level 2” question is easiest. If the student gives a correct answer, there is no tutoring offered and the student moves on either to the next pre-test question or up one level of difficulty.  A wrong answer at any point directs the user to the next lowest level.  A Level 2 screen is the farthest that a student can explore and if the answer is still wrong, then the Level 2 screen is looped until the student gives a correct answer. If the answer is correct, then Ms. Lindquist goes to the Level 0* screen and assumes that the tutoring process for that question has finished; andy wrong answer at this level will also result in a looped screen. 

We found Ms. Lindquist to be consistent with Anderson’s (1995) theory and principles. Therefore, we decided to develop the “Grammar Assistant” to follow a similar procedure and structure. 

Design

Due to the time and resource constraints associated with this project, our design process took on an expedited process of creating and dismantling various content and structural models.  We began by utilizing a solid learning theory, ACT, and the ideas of the cognitive tutor researchers, to create a TOEFL test tutor.  Just as Ms. Lindquist employed a tree-structure to help students learn algebra, we hoped to build a tree structure that could help students planning to sit for the TOEFL exam by tutoring them in the various knowledge points associated with one specific section of the test.


After careful inspection of the test, we chose to design a program that would tutor students the “Grammar & Structure” section of the TOEFL test.  This fill-in-the-blank section encompassed word choice, idiom knowledge, and verb conjugation in order to complete sentences.  Although we had a number of test-like samples from which to work with, we quickly realized the difference between working with mathematical objectives and the language arts.  While math is strict in its processes, rules, and structure, English is a compilation of rules and exceptions that demand the user to identify many clues in order to answer even the simplest question. 

In order to further define our knowledge points and hinting structure, we employed an informant design process.  This strategy utilizes students (our target audience) and teachers as informants for the design process in order to tap into the different experiences and views each may bring to a learning experience (Scaife, Rogers, Aldrich & Davies, 1997).  This approach allowed us to better assess what students’ difficulties were, compile some of the more efficient language arts tutoring methods, as well as investigate how the program may be used.


Our student informants were two classes of English-as-a-Second-Language (ESL) students (approximately 25 students).  The students were mostly advanced ESL students, meaning that they had been in the United States for over a year and were currently taking mainstream (non-ESL) classes.  These students were chosen primarily due to the fact that they were in one place and accessible, as well as most closely resembling our target audience of possible TOEFL test takers.  


The first survey (see appendix) was given in order to assess where the students’ weaknesses lay.  While the students overwhelmingly got question one wrong, as compared to the others, the fact that 

*how students will use the software to do better on the TOEFL

   Design History
Phase I - Initial Design 
In setting out to design the initial version of the G.A., we decided to focus on a part of the TOEFL exam that could be readily translated to the model-tracing approach employed by other successful intelligent tutoring systems such as Neil Heffernan’s Ms. Lindquist algebra tutoring software. The section of the TOEFL exam entitled “Grammar & Structure” met this requirement the best.  Our approach was to attempt to directly mimic the variety and style of questions from this section of TOEFL, and the subsequent knowledge points these questions were was designed to test. A knowledge point in TOEFL (and our software), is a paired-down grammatical concept (e.g. singular/plural subject/verb agreement) that can be readily tested in a single question.

Within the category of “Grammar & Structure”, we wanted the G.A. to be able to make explicit to the user the particular knowledge point that he or she had the most difficulty with.  To do this, we developed an initial software model that had three parts: a pretest, an error logging feature, and a tutoring model, consistent with Anderson’s three main design principles of the model-tracing strategy employed by some cognitive tutors (1995).  Upon launching the software, users of the GA would be greeted by the following welcome screen, which would prompt the user to enter his/her name:   
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(fig. 3)

The person’s name would be saved as a string of characters that would show up to personally address the user in prompts and hints throughout the software.  This feature served not only to make the G.A. seem more polite and human, consistent with Heffernan’s …. (quote) ,  but in addition, would also serve the function of being a base filename for the user’s various log files that would be created and saved during testing.

The G.A.'s pretest consisted of a short test of 20-30 questions designed to identify and make explicit the most common error category for the user.  The idea was to have the pretest draw from a sample of questions from a pool that incorporated all knowledge points covered in the “Grammar & Structure” section.  After a user finished the pre-test, a pre-test result screen would be presented.  A prototype for this screen looked as follows:
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The result screen compares the user’s answers against the correct answers, and identifies the knowledge point that the user had the most trouble with.  At this point, we thought about including an option that would allow the user to go back and review questions that he/she got wrong before moving on to tutoring.  The user’s pre-test score would also be saved as a log file, so that the user, instructor, or researcher could refer back to the user’s test score at a later time.

Once the user’s main area of difficulty (knowledge point) is identified through the pre-test, the G.A. sends the user into the corresponding tutoring package for that knowledge point.  Each tutoring package, designed to tutor one knowledge point, consists of a short lesson and a problem set. Problems are classified into 3 levels of difficulty (Level 3 -hardest, Level 2 - medium, Level 1 - easiest).  Each question is associated with an amount of hinting inversely proportional to the question’s difficulty.  Tutoring commences with a brief lesson about the knowledge point.  Next, the user is asked a Level 3 (difficult) question. If this question is answered correctly, the user is asked another Level 3 question. If three consecutive Level 3 questions are correctly answered, the tutoring ends with a “congratulation” screen.

If the initial Level 3 question in answered wrong, the user is given a Level 2 question, with a more in-depth hint.  If the user answers this Level 2 question correctly, he/she is sent returned to Level 3.  If she answers the Level 2 question wrong, he/she is given a Level 1 question, with a fairly obvious hint.  Again, if the user gets the Level 1 question correct, he/she returns to Level 2.  If the Level 1 question is answered incorrectly, another Level 1 question is presented. If 3 consecutive Level 1 questions are incorrectly answered, the tutoring package ends, presenting the user with a “resource” screen that is filled with web-page links and other grammar help resources.  

The tree structure for a tutoring package is shown below:
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At this stage of the design process, we felt we had a tutoring model that was sufficient to begin researching and developing our question database and hinting structure for the G.A.  As we began our research, many flaws in our initial design of the G.A. became readily apparent.  The most glaring was the enormity of the number of knowledge points that are covered in the TOEFL section entitled “Grammar & Structure” that would have to be included in our program.  In addition, whereas a program like Ms. Lindquist works on a very specific procedural problem (symbolization) within a strict domain (algebra) that lends itself well to a model-tracing ITS approach, is became apparent that our broadly defined domain (English language “Grammar & Structure”) was too complex to program for, owing to the many rules and exceptions in the English language.  These exceptions pose the additional problem of being declarative knowledge points that must simply be memorized and correctly applied to be considered “learned”.   

So here we made the decision that in order to move forward, we needed to limit our focus to a finite set of core knowledge points that could be easily modeled procedurally within our model-tracing, multiple-choice parameters.  Ideally, this set of knowledge points would be “the most common grammatical problems” encountered by TOEFL test takers.  To develop this set of “the most common grammatical problems”, we used a form of informant design (see Design).

Two, it also became apparent that our informant design would be necessary to develop an effective hinting structure for the program.  While we didn’t have the resources for an extensive data collection process, we were aware of the fact that we needed to make explicit why and how users were getting the problems wrong, and what hinting and tutoring strategies might be employed to help remedy these problems. 

Lastly, the current design of our software would only allow for tutoring on one knowledge point before it exited the user from the program; indeed a flaw, as it is virtually inconceivable that a user would need tutoring on only one knowledge point.
Phase II 


For the next phase of the process, we moved forward on the hypothetical assumption that we had conducted adequate data for our design to develop a core group of “most-problematic” knowledge points, and that we had researched and developed a functional hinting structure for each of those points.  We also abandoned the idea of the pretest in our software design that would have limited us to tutoring only a single knowledge point.  Instead, we decided to take a “rolling question” approach that could test the user on all knowledge points (in our “most-problematic” group), and in addition, determine a hierarchy of difficulty for the user (among those knowledge points), and allow the user to be more focused on the knowledge points he/she has the most difficulty with.

To do this, our new G.A. would start out testing the user right away, drawing random questions from a pre-existing top level (difficult) bank of questions that would encompass all the knowledge points in our pre-determined “most problematic” group. If the user got the question right, another top level question would be randomly drawn and asked.  The user would stay at the top level, answering questions until he/she got one wrong.  At this top level, the number of questions answered correctly regarding each individual knowledge point would be recorded.  Once the user gets five questions of a particular knowledge point correct, that knowledge point would “drop out” and would no longer come up in the random drawing.  If the user keeps getting these top-level questions correct, eventually he/she must answer five consecutive questions correctly in each category for the program to end.

When the user does get a top-level question wrong, he/she would immediately drop down into a tutoring module.

· Here led to defining verb tense agreement as our knowledge point….and used it in a variant of the above structure as seen in Haibei’s structure.


Iteration III – The Future of the G.A.

Proposed Evaluation

The purpose of our formative evaluation is to determine the needs of the target group. We need feedback from both students and teachers about the feasibility, usability and effectiveness of our software in order to improve our design so that it is user-friendly and the hints are helpful. To achieve these objectives, we plan to adopt the three-tier model (Puntambekar, 2003) consisting of: one-to-one (tier 1), small group (tier 2) and pilot (tier 3) testing. 

Tier 1 testing (one-to-one testing) will focus upon bug reports. The evaluator will employ observations as the students and teachers use the software, as well interviews and various questionnaires.  Information collected during the sessions should include:

· How long does it take the student to install the software and what were the problems with installation?

· Was the student/teacher able to fix any installation problems?

· How long did the program keep the student/teacher on task?

· Did the student/teacher have any trouble while using the software?

· How did the student/teacher use the software? 

· When the student/teacher came to a difficult sentence, did he/she think through the question and subsequent hints before seeking help from the tutor?

Tier 2 testing (small group testing) will investigate conceptual understanding. We will give a pretest to a small group of students about the knowledge to be taught by the tutor. Then the students will use the tutor for a class period and a posttest will be given to them. We will compare the pretest and posttest results to see if any learning occurs. In addition, we will also send out a questionnaire to seek their attitude towards the hints because we want to see if the effect of the hints in classroom environment differs from individual use or not.

Tier 3: The purpose of the pilot testing is to see how the software can be used in class, how the teachers use it and how it affects students learning. We will probably give the software to a sample of classes. We’ll observe both students and teachers and give both of them questionnaires. Pretest and posttest are also given to students. More knowledge points will be tested and taught this time. The duration of the testing will be longer.

The objective of our summative evaluation is to measure the effectiveness of our software, its application and the attitude of both students and teachers towards it. 

To measure the effectiveness of the software in our summative evaluation, we will conduct an experimental research. There will be two groups of students, one will use the software and the other will not use the software. The same pretest and posttest will be given to both groups. And the results will be analyzed (t-test). We will see if the students in the experimental group achieve higher than the students in the control group. If the data shows that the use of the software positively affect the students learning, we will look at if different teaching styles result in the learning outcome by keeping the use of software as a constant variable.

In summative evaluation process, we also pay more attention on the attitude of students and teachers towards the software and how they are going to use it. If the software can help improve the students’ grade but the teachers and students do not want to use it, we will have to look at the motivation aspect of it and see how we can improve it. If they like using the software, we will see what aspect of the software they like most and take that as a lesson for other design process.

References:
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Following are examples of questionnaires we will use for our formative and summative evaluation

Questionnaire for Students

Installation

	Evaluation questions
	Agree
	Somewhat 
	Disagree

	The on-screen instruction about installation is clear
	(
	(
	(

	There are not too many steps in installation
	(
	(
	(

	Overall, the installation of the software is easy
	(
	(
	(


Comments and recommendations for improvement

.  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  

.  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .

.  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .

Tutorial

	Evaluation questions
	Agree
	Somewhat 
	Disagree

	The hints are clear
	(
	(
	(

	The hinting sequence is relevant
	(
	(
	(

	The hints does help me understand grammar rules
	(
	(
	(

	The hinting language is relevant with my age
	(
	(
	(

	The hint is given right at the time I need
	(
	(
	(

	The tutor can diagnose my problem
	(
	(
	(

	The tutor can help me solve the problem
	(
	(
	(

	Overall, I think it will help improve my English grammar
	(
	(
	(


Comments and recommendations for improvement

.  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  

.  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .

.  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .

Application (for summative evaluation)

	Evaluation questions
	Agree
	Somewhat 
	Disagree

	I can use the software to learn on my own
	(
	(
	(

	I still need assistance from a teacher or my parents.
	(
	(
	(

	I prefer a human tutor. I cannot learn from a software package like this
	(
	(
	(

	I will use it at home only
	(
	(
	(

	I will use it at school only
	(
	(
	(

	I will use it both at home and at school
	(
	(
	(

	I will also use it in my free time, as en educational toy.
	(
	(
	(


Comments and recommendations for improvement

.  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  

.  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .

.  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .

Interface

	Evaluation questions
	Agree
	Somewhat 
	Disagree

	The colors are appropriate
	(
	(
	(

	The text is accurate and easy to read
	(
	(
	(

	The graphics are relevant
	(
	(
	(


Comments and recommendations for improvement

.  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  

.  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .

.  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .

System Performance

	Evaluation questions
	Agree
	Somewhat 
	Disagree

	There is no bug or error in the software
	(
	(
	(

	Navigation is intuitive and reliable
	(
	(
	(


Comments and recommendations for improvement

.  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  

.  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .

.  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .

Support

	Evaluation questions
	Agree
	Somewhat 
	Disagree

	I know where to find for help if I have trouble with using the system
	(
	(
	(

	The Help instruction is clear and easy to follow
	(
	(
	(


Comments and recommendations for improvement

.  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  

.  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .

.  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .

Attitude

	Evaluation questions
	Agree
	Somewhat 
	Disagree

	I like the software because I can learn E. grammar at my own pace
	(
	(
	(

	I like the software because the hints are very helpful
	(
	(
	(

	I like the software because it can help me through with my own problems
	(
	(
	(

	I will surely use the software
	(
	(
	(


Please tell us what you like and do not like about the software

.  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  

.  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .

.  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .

Questionnaire for Teachers

Installation

	Evaluation Statements
	Agree
	Somewhat 
	Disagree

	The on-screen instruction about installation is clear
	(
	(
	(

	There are not too many steps in installation
	(
	(
	(

	Overall, the installation of the software is easy
	(
	(
	(


Comments and recommendations for improvement

.  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  

.  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .

.  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .

Tutorial

	Evaluation Statements
	Agree
	Somewhat 
	Disagree

	The hints are clear
	(
	(
	(

	The hinting sequence is relevant
	(
	(
	(

	The hints does help students understand grammar rules
	(
	(
	(

	The hinting language is relevant with students at this age
	(
	(
	(

	The hint is given right at time the students need
	(
	(
	(

	The tutor can diagnose the students problem
	(
	(
	(

	The tutor can help students solve the problem
	(
	(
	(

	The tutor supports various learning styles
	(
	(
	(

	The tutor provides accurate and current information
	(
	(
	(

	Overall, I think it will help students improve English grammar
	(
	(
	(


Comments and recommendations for improvement

.  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  

.  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .
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Interface

	Evaluation Statements
	Agree
	Somewhat 
	Disagree

	The colors are appropriate
	(
	(
	(

	The text is accurate and easy to read
	(
	(
	(

	The graphics are relevant
	(
	(
	(

	There is no grammar or spelling error
	(
	(
	(


Comments and recommendations for improvement
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System Performance

	Evaluation Statements
	Agree
	Somewhat 
	Disagree

	There is no bug or error in the software
	(
	(
	(

	Navigation is intuitive and reliable
	(
	(
	(


Comments and recommendations for improvement
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Support

	Evaluation Statements
	Agree
	Somewhat 
	Disagree

	I know where to find for help if I have trouble with using the system
	(
	(
	(

	The Help instruction is clear and easy to follow
	(
	(
	(


Comments and recommendations for improvement
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Attitude

	Evaluation Statements
	Agree
	Somewhat 
	Disagree

	I like the software because saves my time lecturing
	(
	(
	(

	Using the software I have more time to attend to the lower achievement students.
	(
	(
	(

	The software allows cooperative learning
	(
	(
	(

	I like the software because it saves me from presenting this tutoring strategy to my students
	(
	(
	(


Please tell us what you like and do not like about the software
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Application  (for summative evaluation)

Please let us know how you are going to use the software:

	Evaluation Statements
	Agree
	Somewhat 
	Disagree

	I give a lecture and ask the students to use it for practice, while I go around and help them if they need 
	(
	(
	(

	I give a lecture and ask the students to use it for practice, while I do other paper work
	(
	(
	(

	I do not give a lecture. Students can learn from it. I just go around and help them if they need.
	(
	(
	(

	I do not give a lecture. Students can learn from it while I do other paper work.
	(
	(
	(

	I do not use it at school. I ask my students to use it at home
	(
	(
	(

	I am not going to use it
	(
	(
	(


Please let us know how often you are going to use the software:

In every class
(
Once or twice a week
(


Once or twice a month
(


Never
(


Comments and recommendations for improvement
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“r” denotes “production rule based on a right answer”


“w” denotes “production rule based on a wrong answer”


”*” indicates “correct answer detected, any more wrong answers are considered typos.”





Level 0*





r





w





w





r





Pre-test





r





w





Note:


Level 0: pre-test level. D is the correct answer and will transit to next question. A, B and C are wrong choices and will transit to tutoring structure. In real application, the correct answer may not be D.


Level 0 to Level 1: In this diagram, A, B, C are wrong answers and will transit to different Level 1 screens.


Level 1: These screens display the sentence after you have made a wrong choice, and also ask you for a reason.


Level 1 to Level 2: “R1” denotes “if you choose Reason 1”.


Level 2: Based on the wrong choice you choose (A, B or C) and the reason you provide (R1, R2 or R3), these screens display corresponding hinting information. Here, “AR1” denotes “Based on wrong answer A and Reason 1”.


Level 2 to Level 3: Unconditional transitions.


Level 3: These screens display the corresponding simpler questions based on the last hinting screen. Here, “AR1Q” denotes “The question for hinting screen AR1”.


Level 3 to Level 4: .D is the correct answer and will transit to a congratulation screen. A, B and C are wrong choices and will transit to a looping resource screen.


Level 4: Both congratulation screen and resource screen are the end of tutoring. Congratulation screen will transit to the initial Level 0 screen. Resource screen will loop itself, showing that the system cannot help in this topic and the student must turn to other resources for help.





Level 0





Level 4





Level 3





Level 2





Level 1





D





ABC





Resourse





Congrat.





D





ABC





Resourse





Congrat.





D





ABC





Resourse





Congrat.





R3





R2





R1





R3





R2





R1





R3





R2





R1





C





B





A





BR3Q





BR2Q





BR1Q





CR3Q





CR2Q





CR1Q





AR3Q





AR2Q





AR1Q





CR3





CR2





CR1





BR3





BR2





BR1





AR3





AR2





AR1





You chose C


Why?





You chose B


Why?





D





Start





Exit





Last question





n’th question





First question





You chose A


Why?








