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Introduction

The one-to-one formative evaluation was conducted on 18 and 19, November 2004. The purpose of this phase is to identify and remove the most obvious errors in the instruction, and to obtain initial performance indications and reactions to the instructional module by learners. 
Learner characteristics 
Target audience

Learners in the target audience are graduate students enrolled in EDF 5400 “Basic descriptive and inferential statistics” offered in the College of Education at FSU. The learner analysis has yielded the following characteristics of the target audience:

1. A rough half of them are graduate students in the College of Education, and the other half are out of COE (e.g. business, music education, information studies, food nutrition and communication) and sometimes there are a very small portion of special students. 
2. The age of the learners ranges greatly from “20-30” to “over 40”.

3. About one fifth of the target learners are non-native speakers of English.

4. Most of the target learners are in PhD programs or are going to enter a PhD program. 
5. They can perform the entry behaviors that are identified in the phase of instructional analysis.

6. They feel chi-square analysis is useful and related because it is the foundation of higher-level statistic courses and more importantly, it will be used in their future research.
7. They have limited prior knowledge about chi-square analysis.
Participants in one-to-one formative evaluation

The three learners who participated in the one-to-one formative evaluation phase were selected on the basis of representativeness of the target population in that:
1. Learner 1 and learner 2 are from College of Education and learner 3 is out of COE. 

2. Age range is wide. 

3. Leaner 3 is not a native speaker of English.

4. All the three participants could perform the entry behaviors before taking the module.

5. They all felt chi-square analysis is useful and related to their future study and/or research.
6. They have little prior knowledge of chi-square analysis. 
Detailed information is shown in the following table (table 1). 

Table 1. Learner characteristics of one-to-one formative evaluation.
	Learner 
	Gender 
	Age range
	Previous degree
	Current graduate program at FSU
	Native speaker of English
	Basic math skills
	Prior knowledge about chi-square

	Learner 1
	F
	Over 40
	BA, Math Ed
	Instructional systems
	Yes 
	Yes 
	None 

	Learner 2
	M
	20-30
	BS, Engineering
	Instructional systems
	Yes 
	Yes 
	Little 

	Learner 3
	F
	30-40
	MA, Chemistry
	Industrial Engineering
	No
	Yes 
	Little 


Procedure 
The one-to-one formative evaluations consisted of three sessions. Information about the places and times of each session is shown in the following table (table 2).
Table 2. Sessions of one-to-one formative evaluation.
	Session 
	Participant 
	Place 
	Time 

	Session 1
	Learner 1
	Student lounge in the Stone Building
	3:30-4:50 PM, on Thursday, 18 Nov 2004.

	Session 2
	Learner 2
	CRC in the Stone Building
	12:50-1:51 PM on Friday, 19 Nov 2004.

	Session 3
	Learner 3 
	The learner’s home
	20:52-21:47 PM on Friday Nov 19, 2004.


The procedure followed for each session was identical and is described in the following part: 

1. I greeted the learner.

2. I informed the learner that the purpose of this activity was to test the effectiveness of my instructional module and obtain specific information for future improvement. And I asked him/her to feel free to share any suggestions and comments at any time while they were working on the tests or the module, because in this way he/she would give me valuable information on how to improve my module.
3. I let the learner fill out the Formative Evaluation form (see Appendix 1), from which part of the information in table 1 is obtained.
4. I asked the learner about his/her prior knowledge of chi-square analysis and how relevant he/she felt the knowledge was to his/her study and research and took notes during the conversation. This was the other source of the information in table 1. 
5. I let the learner take the pretest, and reminded the learner not to spend too much time on it because it was only a measure of how much he/she already knew about the content. I recorded the start and end times and any reactions or comments from the learner.

6. I let the learner go through the module and informed the learner to give suggestions and comments as they went through. I recorded the start and end times and any comments or reactions from the learner.
7. I asked the learner to take the posttest and tried to relieve the anxiety of “taking a test” by stating that it was just a measure of “how effective the module is”. I recorded the start and end times and any reactions or comments from the learner. 
8. I asked the learner to fill out the attitude survey and then asked if they had any additionally comments or questions.

9. I thanked the learner for his/her participation. 
Data collected
I. Pretest data
The pretest is a measure of how much the learner already knows about the content of the module, rather than a measure of entry behaviors, for the reason that the module is going to be used in a self-regulated way and this pretest can help the learner decide whether they need to take the module or not; and that entry behaviors identified in the phase of instructional analysis were really minor skills for the target audience. 
Table 3 summarized the pretest result in one-to-one formative evaluation.
Table 3. One-to-one formative evaluation pretest result.
	OBJ
	Obj 1.0
	Obj 2.0
	Obj 4.1
	Obj 5.0
	Obj 6.0
	Correct items
For each learner
	Pretest time

	Question #
	1
	2
	3
	4
	5
	6
	#
	Score
(%)
	minutes

	Learner 1
	0
	0
	0
	0
	0
	0
	0
	0
	5

	Learner 2
	0
	0
	0
	0
	0
	0
	0
	0
	2

	Learner 3
	0
	1
	0
	1
	0
	0
	2
	33
	7

	# learner correct
	0
	2
	0
	1
	0
	0
	
	
	

	% learner correct
	0
	33
	0
	33
	0
	0
	
	
	


Note: decimasl are rounded to the nearest hundredth.

Key for table 3: OBJ=Objective; Question #=-corresponding item # in the pretest;

1=performed correctly; 0= performed incorrectly.
The first two rows of the table show the objectives and the corresponding test items in the pretest (more detailed information in Appendix 2). “% of learner correct” was obtained by dividing the number of learners who correctly answered a question (the values in the row of “# learner correct”) by the total number of participants in the one-to-one evaluation. The “score (%)” column under the label of “correct items for each learner” indicates each learner’s overall performance on the pretest. None of the learners achieved a pass score (70). Their performance on the pretest again indicates that the three learners had very little knowledge of chi-square goodness of fit test.
Learner 1 and Learner 2 pointed out that a sentence in the scenario of the pretest was too complicated to read. All the three learners found that the “Note” part in the direction was a nice statement to relieve learning anxiety. And they also found the questions were clear to them in spite of a grammatical error; they could not answer most of the questions because they didn’t know how to conduct a chi-square analysis.  
II. Data about the Module

Initial reaction

Upon seeing the module, Learner 3 said “oh, it’s as thick as a book!” I tried to ease her by explaining that there were a lot of pictures and white spaces in the module.
Introduction

Leaner 1 suggested that I should explain the “goodness-of-fit test” in a sentence or so because it seems to be a huge term for beginners. Learner 2 and 3 advised that I should highlight the hypothesis in the scenario in the “how do you progress?” part so that it would be easier for the learner to go back and refer to it when needed.
Step 1 

Learner 1 picked out a grammatical error in the instruction. All the three learners did not get the correct answer for practice item (2) because they were confused at the phrase “something else” in the question and could not decide whether it was a category or not. 
Step 2 
Learner 1 liked the statement “Don’t worry; there are only three simple steps.” She also pointed out that the statement of the first substep “1. Find out the proportion for each category” was not clear enough. Learner 2 found it was hard to locate the percentage in several lines of text. He also suggested that I add a statement like “for e.g. 40%×200=80. Therefore, 80 is the expected frequency for those who favor gun control” in the feedback to the practice problem. 
Step 3

Learner 1 and 3 suggested that I underline the phrase “in actual research study” to highlight the difference between “observed frequencies” taught in this step and “expected frequencies” taught in the previous step. 
Step 4 
Learner 1 made a very good statement about her understanding of the chi-square statistic, “The lower the chi-square value, the more valid the hypothesis”. She also suggested that I explain the symbol “Σ” in the formula. Learner 2 felt that it was cumbersome to go back and revisit the practice question in step 2. Learner 1 and 3 pointed out that I should state in the direction of the practice that “the learner should feel free to use white spaces as draft. 
Step 5
All the three learners spent a long time reading the instruction of “degrees of freedom”. 
Learner 2 felt a tabular explanation like the one in the instruction of how to use the reference table would do the job better than verbal explanation in the feedback of the practice question. 

Step 6 and Conclusion
Learner 1 thought I should change the fractions into percentages because I never used fractions to represent proportions in the previous parts of the module. Learner 2 suggested that I should put the practice question on the same page. And learner 3 felt it would be helpful if I underline the percentages and numbers in the scenario. 
Other insightful suggestions 

Learner 2 suggested adding a flow chart before each step to help the learner review the previous steps and keep the large picture in mind. 

 Learning fatigue
 Learning fatigue was not obvious for Learner 1 and 2, but Learner 3 flipped forwad to count how many pages left when she reached step 5. I asked why she did that and she said because English is her second language and it was a little tiring to read through so many pages, especially the definitions and terminologies that I used in step 5. I took a note to remind myself to reword these parts as into simpler statement. 
 Learning time

Table 4 (on page12) summarized the learning times for each learner as well as the average. The average learning time is 41 minutes. Taking the average time of my interaction with the learner (about 10 minutes) into account, I think this is a fairly reasonable period of time the learner should spend on the module. It also indicated that the length of the module is appropriate.
III. Posttest data
Table 4 (on page 13) also summarized the posttest results for each learner. 
The first two rows of the table show the objectives and the corresponding test items in the posttest (more detailed information in Appendix 2). “% of learner correct” was obtained by dividing the number of learners who correctly answered a question by the total number of participants in the one-to-one evaluation. It can be used as an indicator of the effectiveness of the instruction of the corresponding objective; it can also be used to judge whether a test item needs revision. All test questions were correctly answered except question 1.3 and 2.2. 

The “score (%)” column under the label of “correct items for each learner” indicates each learner’s overall performance on the posttest. Learner 1 and 3 got full scores on the test; Learner 2 failed to answer question 2.2 and made a careless mistake of calculation in question 1.3. 
The data in table 4 cannot be viewed as reliable indicators of the effectiveness of the instructional module because of my interaction with the learner. However, I did obtain a lot valuable information out of the data in table 4 and my interaction with the learners during the posttest. 

First, Learner 2 directly expressed that he didn’t like the format of the posttest because it was hard to relocate the percentages and numbers in the scenarios as he went through the following questions. It is obvious in table 4 that he didn’t spend as much time as the other two learners. I think this could, at least partly, explain why Learner 2 did not perform all the questions correctly. However, it would be advisable to check the effectiveness of the instruction on objectives 2.0 and 4.0, as well as test items 1.3 and 2.2.
Second, Learner 1 suggested that I include an example to illustrate how to round decimal numbers to the nearest thousandth in the direction of the test.
Third, Learner 2 and learner 3 didn’t like the statement “no difference” in the scenarios. They would prefer it to be stated like “students choose each instructor equally”. 
Finally, they felt that the test questions were consistent with the last practice question in the module. In addition, the difficulty level of the questions related to the three scenarios increased gradually, which made taking the test a comfortable experience.
Table 4. One-to-one formative evaluation posttest result
	OBJ
	Obj 1.0
	Obj 2.0
	Obj 4.0
	Obj 5.0
	Obj 6.0
	0.0
(TO)
	Correct items for 

each learner
	Inst. time 
	Posttest time

	Question#
	1.1
	2.1
	1.2
	2.2
	1.3
	2.3
	1.4
	2.4
	1.5
	2.5
	1.6
	2.6
	3
	#
	Score(%)
	Min.
	Min.

	L1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	13
	100
	59
	13

	L2
	1
	1
	1
	0
	0
	1
	1
	1
	1
	1
	1
	1
	1
	11
	85
	48
	9

	L3
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	13
	100
	34
	14

	# of learner
correct
	3
	3
	3
	2
	2
	3
	3
	3
	3
	3
	3
	3
	3
	

	% of learner
correct
	100
	100
	100
	67
	67
	100
	100
	100
	100
	100
	100
	100
	100
	

	Average learning time: 41 minutes

	Average posttest time: 12 minutes


Note: decimals are rounded to the nearest hundredth.

Key for table 4: OBJ=Objective; Question #=-corresponding item # in the posttest;
1=performed correctly; 0= performed incorrectly.

IV. Attitude data
The purpose of the attitude questionnaire is to obtain the data about learners’ attitude towards the module. The questionnaire consists of ten scaled questions and 4 open-ended questions. The ten scaled questions used the following rating scale: 
Not at all





Very
1
 
2 

3 

4 

 5

The attitude survey results are shown in table 5 (on page 16). The bold numbers in parentheses represent how many learners chose a particular response to a specific question. 
Question 1, 2, 3 and 10 respectively relate to the four components of learner motivation-attention, relevance, confidence and satisfaction. The average scores and related analysis for each of the above questions are presented in table 6. If we set 4.0 as the lowest acceptable level of learner motivation, we could say that the learners were very motivated to learn the lesson.
Table 6. Attitude survey data-Analysis of learner motivation

	Question #
	Average score
	Analysis 

	1
	4.7 
	The learners were interested in the lesson.

	2
	4.7
	The target skill is of great relevance to the learners.

	3
	5
	The module did a good job to help learners build confidence.

	10
	4.7
	The learners gained satisfaction by learning the target skill.


Note: The average score is calculated by the following formula,

Average score= Σ(each rating in the questionnaire× the number of learners choosing each score)/3

Question 4 to 9 relate to the quality of the instructional module. The average scores and related analysis for each of the questions are presented in table 7. If we wet 4.0 as the lowest acceptable level, we could say that the quality of the module is fair as a whole. And it is obvious that revisions are needed to improve the clarity of the explanation and the quality of the feedback.
Table 7. Attitude survey data-Analysis of the quality of the module.
	Question #
	Average score
	Analysis

	4
	4.3
	The objectives are fairly clear in the module.

	5
	4
	The explanations were clear, yet more efforts are needed to clarify some of the vague points in the module

	6
	4.3
	The examples are fairly clear.

	7
	4.7
	The practice problems prepared the learners for the posttest. 

	8
	4
	The feedback on the practice problems is satisfactory, yet more efforts are needed to improve certain parts.

	9
	4.7
	The format of the module is satisfactory. 


Note: The average score is calculated by the following formula,

Average score= Σ(each rating in the questionnaire× the number of learners choosing each score)/3

Their answers to the open-ended questions were very much similar to their comments and reactions that have been discussed in the “data collected” section of this report. 
While most of these data represent learners’ authentic opinions and attitudes, some of them may be biased to some degree, since the three participants had some acquaintance with me before they participated in the one-to-one evaluation. 
Table 5. One-to-one formative evaluation attitude data.

	Question
	Scale* 
 Not
at all                         Very                                       

	1. How interesting was this lesson?
	1       2      3       4       5

                       (1)      (2)

	2. To what degree is the skill taught in this lesson useful to you?
	1       2      3       4       5

                       (1)      (2)

	3. How confident are you that you can perform this skill on your own?
	1       2      3       4       5

                                (3)

	4. How clear were the objectives of this lesson?
	1       2      3       4       5

                       (2)      (1)

	5. How clear were the explanations?
	1       2      3       4       5

                       (3)

	6. How clear were the examples?
	1       2      3       4       5

                       (2)      (1)

	7. How well did the practice problems prepare you for the test?
	1       2      3       4       5

                       (1)      (2)

	8. How useful was the feedback on the practice problems?
	1       2      3       4       5

                       (3)

	9. To what degree was the format (color, typeface, spacing, and other physical features) of the lesson attractive?


	1       2      3       4       5

                       (2)      (1)

	10. How satisfied were you with the overall lesson?
	1       2      3       4       5

                       (1)      (2)


Revision made following one-to-one evaluation
Quite a few revisions were made based on the above data and analysis. The locations, descriptions and reasons of these changes are shown in Table 8. 

Table 8. Revisions based on one-to-one formative evaluation. 
	No
	Location of 

change
	Description 

of change
	Reason for

change 

	1
	Pretest

-scenario
	Changed the sentence “a Times Warner survey of 425 randomly selected….the following table” into “A Time Warner survey regarding schoolchildren future occupation preference was given to 425 randomly selected schoolchildren and yielded the following data”.
	Learners felt it hard to read.

	2
	Pretest

-question 2
	“…How many children would we expect”.
	Grammatical error

	3
	Module- introduction
	Highlighted the hypothesis in the scenario.
	Some learners felt it was difficult to relocate the information when they went back and check.

	4
	Module- introduction
	Explained the meaning of “goodness-of-fit test”.
	Some learners didn’t know what it was.

	5
	Module- 

step 1
	Changed the scenario in the practice item: deleted “or something else”. 
	It confused all the three learners.

	6
	Module- 

step 1
	Changed the correct answer for practice item (1) - “type of shoes” into “footwear preference”.
	Some learners pointed out it would be more precise.

	7
	Module-

Step 2
	Underlined the percentages in the practice question.
	Some learners felt it hard to relocate the information.


	8
	Module- 

step 2
	Added more explanation (an arrow and auto shape) in the feedback for the practice item.
	To make the feedback clearer. The attitude data showed the feedback was not effective enough.    

    

	9
	Module-

step 3
	Changed the explanation of the observed frequencies into clearer statement: “the observed frequencies are what we gather ourselves while the expected frequencies are what we anticipate to occur according to a hypothesis” and underlined “in an actual research study”.
	To make the difference between observed and expected frequencies more obvious.

	10
	Module- 

Step 4
	Added a statement of the chi-square statistic “the lower the chi-square value is, the more valid the hypothesis is supposed to be”.
	Learner 1 made the statement while working on the module. I think it will facilitate learner’s understanding of the concept.

	11
	module-

step 4
	Explained the meaning of “Σ”.
	Suggestion of Learner 1. Not every learner knows the meaning of the symbol.

	12
	Module- 

step 4
	Included the actual scenario in the practice question in stead of just stating “let’s revisit the practice question in step 2.”
	Some learners felt it was cumbersome to flip backward and refer to the practice problem in step 2.

	13
	Module- 

step 4
	Added “feel free to use white spaces as draft”.
	Suggestion of Learner 1 and 3.

	14
	Module-

Step 5
	Reworded the definition and explanation of “degrees of freedom” into the following statement-

“The number of degrees of freedom is the numerical value showing the degree to which the variable is free to vary. It is equal to (C-1), where C is the number of the categories that the variable consists of.”
	All the three learners spent a long time reading the instruction of “degrees of freedom”.

	15
	Module-

Step 5
	Added a picture in the feedback of the practice problem.
	To make the feedback clearer and direct.

	16
	Module-

The last practice item
	Changed the fractions in the scenario to percentages.
	To make the practice more consistent with the instruction.

	17
	Module-

The last practice item
	Underlined the numbers in the scenario
	Suggestion of learner 3. To make it easier to relocate the information.

	18
	Apply to the whole module
	Added a flow chart in the introduction part and before each step.
	To help the learner review the previous steps and keep the large picture in mind. 

	19
	Posttest 
	Added a direction part.
	Suggestion of all the learners.

	20
	Posttest
	Changed “no difference” into “choose…equally”.
	Suggested by Learner 2. Not everyone understands the statistic term “no difference”.

	21
	Posttest 
	Changed the scenarios into italics. Highlighted the numbers and hypothesis.
	Easier to read and relocate.

	22
	Posttest 
	Gave example to illustrate how to round decimal numbers to the nearest thousandth in the direction of the test.
	Suggested by Learner 1. To make the direction of the test clearer and more specific.
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Appendix 2 Performance objectives and corresponding test items

	Objective No.
	Performance Objective
	Corresponding Pretest Item
	Corresponding Posttest Item

	1.0
	Given a hypothesis concerning a certain population in terms of a categorical variable, identify the categorical variable. 
	1
	1.1

2.1

	2.0
	Given a hypothesis concerning a certain population and the size of a random sample drawn from the population, correctly determine the values of expected frequencies when the hypothesis is true.
	2
	1.2

2.1

	3.0
	Given a hypothesis concerning a certain population and a random sample drawn from the population, identify the values of observed frequencies.
	No test items necessary.
	No test items necessary.

	4.0
	Given the values of expected frequencies and observed frequencies, correctly calculate the value of chi-square statistic
	3
	1.3

2.3

	5.0
	Given a hypothesis concerning a certain population, obtain the critical value in a chi-square distribution reference table based on the number of degrees of freedom and significance level.
	4

5
	1.4

1.5

2.4

2.5

	6.0
	Given a hypothesis concerning a certain population, the calculated chi-square statistic associated with a sample drawn from the population, and the critical value for the degrees of freedom at a certain significance level, draw a conclusion whether the hypothesis should be rejected or not and write down the conclusion and reasoning.
	6
	1.6

2.6

	Terminal objective
	Given a hypothesis concerning a certain population and a random sample drawn from the population, calculate the value of the chi-square statistic, and draw a conclusion whether the hypothesis should be rejected or not at a certain significance level, by comparing the calculated chi-square value with the critical value found in a chi-square distribution table.
	No test item necessary.
	3
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Formative evaluation



Date: 






Interviewee:  Name_______________________ Email____________________________



          Phone number_____________________


1. Introduction 


2. Purpose of interview


3. General learner characteristics


Age range: under 20_____
20-30______ 

30-40______ 

over 40_____
Gender:  Female _____

Male_____


Country you are from_________________________
Is English your native language?  Yes_____  
No ______
Educational background ___________________________________________________
Graduate program you are in at FSU __________________________________________


4. Pretest
start time: ______ 
End time: ______


5. Work through module


start time: ______ 
End time: ______


6. Posttest
start time: ______ 
End time: ______


7. Attitude survey


8. Any additional comments or questions?
 ​​​​​​​​​​​​​______________________________________________________________________


9. Thank you for your participation. 



