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Abstract 

The paper addresses the effect of Frayer Model, Choral Response and Muddiest Point on 

the academic achievement of undergraduate students in this study. This study employed 

quasi-experimental design. The sample was 87 undergraduates who were already divided 

into two groups that were later named as experimental group and control group by using 

fishbowl method. Before starting the experiment, pretest of both the groups was taken to 

check either both groups are at same level or not. After pretest, treatment was applied in 

different timeframes for the period of sixteen weeks and then they were post tested. 

Pretest and posttest of both the groups were same that were developed by observing 

basic rules and guidelines of test development. The tests were validated by five experts 

in the field of assessment and curriculum development. The reliability was ensured by 

psychometric analysis after administering these on 200 undergraduate students. Paired 

sample t-test was applied to investigate the effect of assessment methods on students’ 

achievement. Independent sample t-test was applied in order to compare two groups, one 

that was given the treatment and the other was not given any treatment. The results of 

the study explored that the mean achievement scores of Muddiest Point was greater than 

the other two methods of assessment i.e. Frayer Model and Choral Response.  
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Introduction  

The field of “Educational Assessment” encompasses the set of methods, processes and 

techniques for designing, collecting, scoring, analysing, and interpreting the evidences 

about students’ learning. These methods are eventually supportive in making decisions 

during teaching (material needs to be taught again or differently), learning (material a 

student need to revise?), administration (students ready for promotion to the next grade), 

policymaking (areas of the curriculum need teacher development), and 

accountability(students be given the supreme scholarship prize). The process depends on 

expert judgment and statistical analysis of the quality of the assessment methods, their 

relationship to intended objective or outcomes, and the validity of consequences (Brown, 

2018). 

Assessment is important at all levels as it is an essential tool for improving 

understanding of the students when it is considered against realistic standards and 

thoughtful expectations (Stake, Contreras, & ArbesúIt, 2018). It is both qualitative and 

quantitative in nature and requires strong, theoretically well-grounded knowledge of 

learning materials and sequences (curriculum), instructional actions (teaching), and what 

it means for students to ‘know’ something (learning) (Lombardi, 2018). 

In our educational structure, assessment is basically an ongoing process to assemble, 

evaluate and reflect on the facts that are involved in improving students’ learning. It 

always provides value judgment based on the results desirability (Brookhart & Nitko, 

2015). Good assessment begins with a curriculum, which clearly mentions the 

expectation of learning, understanding and making sure the progress of students (Furco 

& Moely, 2012). It has its roots strongly embedded in the curriculum. The first principle 

of assessment is actually its alignment with the curriculum. Teachers have to set clear 

criteria and standards in order to design appropriate assessments of students. In the ebb 

and flow of classroom activities, the teacher may rely on an intuitive sense of what 

quality and progress look like; this is sometimes called ‘assessment as learning’. 

However, the more explicit these criteria and standards are, the more effective the 

teaching will be and the more credible assessment decisions will be. Knowledge about 

criteria and progressions is part of teachers’ content knowledge—the teacher must know 

what mathematics at Grade X looks like in terms of content and difficulty in order to 

assess it. This is true for all learning areas at all levels (Brown, 2018).  

Figure 1: The Curriculum, Teaching, Learning, and Assessment Cycle (Brown, 2018) 
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Figure 1 shows an ideal assessment cycle: the content that we want to teach is decided, 

teaching is implemented, assessments are designed, and interpretations about progress 

and needs are made. With these in hand, instructors and learners begin to plan what they 

should do next; teachers think about what they need to do with the curriculum and 

students, while students are expected to consider what changes they might make. Having 

made these updated plans, teachers begin a new round of curriculum planning and 

teaching of the valued content. 

The assessment of student learning outcomes is often presented as a variation, regardless 

of level. on the same standard cycle of: (a) identifying and articulating student-learning 

outcomes; (b) gathering and analyzing information about the students’ achievement of 

these outcomes; and (c) using the information that was gathered to improve student 

learning (McConnell & Doolittle, 2018). They further argue that less successful course-

embedded assessment initiatives suffer from a critical problem within the assessment 

cycle - a failure of alignment. Whereas faculty may have learned that the measures they 

employ to assess student learning must correspond to the learning outcomes they have 

articulated.  

Thompson and Wiliam (2008) were two eminent researchers in the field of educational 

assessment who presented alternative assessment methods contrasting to traditional 

assessment methods. These alternative assessment methods attracted the educators and 

they were of the view that use of various kinds of assessment methods in teaching helps 

to improve students’ learning. There are various kinds of assessment based on the course 

content and material for classroom instead of traditional objective or final essay exams. 

That might be at the start, middle or end of the instruction. Some may be in the form of 

summaries, oral explanations, extended abstracts in clear, concise statements of the 

essential idea of topic, lecture, and play etc. (Doolittle, 2014). It may be video logs, or 

“vlogs” in which student reflect upon what she had learned related to a specific 

lesson/aspect of a course (Parkes & Kajder, 2010). From a number of assessment 
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methods listed; Frayer Model, Choral Response and Muddiest Point were used as 

assessment methods in this study due to their nature of implementation along different 

intervals of time. 

Frayer Model is an assessment method that was used in this study along with other two 

methods. Frayer Model was developed in 1969 by Dorothy Frayer and her fellows at the 

University of Wisconsin, USA. They design this method to reinforce students in 

understand different concepts as well as to improve their learning. Generally, Frayer 

model is staple and popular in many classrooms. It is basically a graphic and visual 

oriented model, which might be helpful for students in selecting, and organizing 

information related to a key concept. It is helpful in identifying the misconceptions of 

students during learning (Buehl, 2014). It may be used in the start of lecture to check the 

previous knowledge of the students. Buehl (2003) and Frayer, Fredrick and Klausmeier 

(1969) discovered that the main purpose of this model is to give opportunities to the 

students to cover different aspects of a topic by defining its familiar and unfamiliar 

concepts. It is basically a grid design that is split into four portions i.e. essential 

characteristics, non-essential characteristics, examples and non-examples. The material 

to be written in the boxes should be developed by the students instead of coping it from 

the book. In doing assessment through Frayer Model, structure and thinking process 

developed among students and it ultimately improves their learning. It also provides 

opportunities to the students to get an insight of the topic and develops the analyzing and 

synthesizing skills among them (Estacio & Martinez, 2017). Moreover, it can be 

supportive for the teachers to check the prior understanding and knowledge of the 

students related to a concept and build ideas to move forward.  

Choral Responding as assessment method is also used in this study that capitalizes on 

rapid instructional process in order to increase response rate of students towards 

instruction. Usually, a teacher uses choral responding when they want to increase 

response rate of students and minimize the challenging behavior in contrast of traditional 

question-answering method such as raising hands etc. (Haydon , Marsicano & Scott, 

2013).  In this, teachers demand the short responses from the students either to check the 

understanding about any concept or to improve the students’ involvement in the 

classroom (Heward, 1994; Tincani, 2011). Recently, a number of soft-wares were also 

identified by Twyman and Heward (2016) to help students in active responding. It may 

be used at any point during instruction but in the middle of the instruction it is used 

when a short and consistent answer is required in order to save time of the class for other 

activities (Blackwell & Mclaughlin, 2015). 

Muddiest Point is third method of assessment that is used in this study. Mostly this 

method is used at the time of concluding the instruction to find out the muddy point 

(point in which students feel difficulty). Although, this method can also be used during 

instruction when a teacher likely to have an idea about the understanding of the students 
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related to a certain topic. A teacher can get feedback about the content matter they are 

being taught as well as about their teaching after applying this method (Beck, 2011). 

Through this technique, students are asked to write down a quick response of a question. 

It is quite resourceful and efficient because it can provide an instant information in low 

investment of time and energy (Ornaghi, Pepe, & Grazzani, 2016). 

 

Significance of the Study 

The present research will help teachers, students, and stakeholders at higher education in 

regards of improving students’ achievement. It will encourage teachers to use different 

assessment methods in their instruction instead of using the traditional one. It will also 

motivate them to use the assessment methods effectively with in the duration of the 

class. The study will also help the students in a way to help them learn and to be 

assessed in new ways. It will help them to diagnose the learning difficulties in various 

ways and to learn on the grounds. It may help the policy makers and curriculum 

developers in a way to include different assessment methods at university level 

curriculum instead of just mid and final term assessments.  

 

Objectives of the Study 

Following were the research objectives for this study. 

1. Investigate the effect of Frayer Model, Choral Response and Muddiest Point on 

students’ academic achievement. 

2. Compare the students’ academic achievement with and without using 

assessment methods.  

3. Identify the best method of assessment from Frayer Model, Choral Response 

and Muddiest-Point in the context of improving students’ academic 

achievement. 

Hypotheses 

While considering the research objectives, following null hypotheses were framed.  

Ho1: There is no effect of assessment methods on the academic achievement 

of control and experimental group.  

Ho2: There is no effect of Frayer Model on the academic achievement of 

control and experimental group. 

Ho3: There is no effect of Choral Response on the academic achievement of 

control and experimental group. 

Ho4: There is no effect of Muddiest Point on the academic achievement of 

control and experimental group. 

Ho5: There is no difference in students’ academic achievement with and 

without using assessment methods. 
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Research Question 

1. What is the most appropriate and effective method of assessment among Frayer 

Model, Choral Response and Muddiest Point in regard to promoting students’ 

achievement? 

 

Methodology 

The study was experimental in nature and the research design was pretest posttest quasi 

experimental. This section further discusses the participants, instrumentation, procedure 

of experiment, data collection and results.  

 

Population and Sample 

During the session of 2017, there were about 2500 students enrolled in IER (Institute of 

Education and Research), University of the Punjab. The sample selected for the study 

was 87 students who were already in two groups having age group 20-22 years studying 

the course of curriculum development enrolled in BS (Hons.) Science Education in 5th 

semester.   

 

Instrumentation 

Lesson plans, worksheets and achievement test were used as research instruments in 

conducting this research. The instruments were developed by keeping in mind the 

student learning outcomes and methods of assessment. The lesson plans were formulated 

by considering the learning objectives on four domains: knowledge, reasoning, process 

and product. A brief description of each of these is given in the figure.  

 

Figure 2. Domains of Lesson Plans (Source: Authors) 
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The achievement test (pre-test and post-test) was formed by considering Bloom’s 

Taxonomy of Educational Objectives. For this, a two-way specification table was 

formed. Since achievement test was developed at undergraduate level, therefore, the test 

item will contain items of all the cognitive levels of Bloom’s taxonomy i.e. knowledge, 

comprehension, application, analysis, synthesis, and evaluation. Students learning 

outcomes (SLOs) were assessed through various item formats e.g. MCQs and short 

answers and essay questions. The final test was consisted of 30 MCQs, one essay type 

question and 2 short questions.  

 

Piloting of Instruments 

The instruments i.e. lesson plans and achievement test of the study were validated by 

five experts in the field of education and curriculum and finalized by considering the 

suggestions they pose. In achievement test, some items were reviewed and then those 

questions were selected that were related and linked with the principles and learning 

objectives of the course taught to them. Two hundred students were selected for piloting 

to check the reliability of the achievement test and items were revised after doing the 

item analysis of the collected data. The item analysis of the achievement test was carried 

out by using ITEMAN software. The reliability of the final test was 0.86 and the items 

were selected by considering its item difficulty and discrimination range i.e.  

“Difficulty index    =      0.2 --- 0.8” 

“Discrimination Range = 0.2 - 0.6” 

“Point Bi-serial less than    0.8” (State Board of Education, 2014) 

The test-items that lie under the above range were selected in the final achievement test. 

The final test after piloting was administered to the students before conducting the 

experiment. After pre-test, treatment was applied for the period of sixteen weeks and 

then post-test of these students was conducted.  

 

Intervention Procedure 

The intervention was carried out for 16 weeks to the participants who were divided 

already (pre-existed) into control group and experimental group. Traditional method of 

assessment was used to assess the students of control group while experimental group 

was assessed through Frayer Model, Choral Response and Muddiest Point. Both the 

groups were assessed side by side. Beside this, groups were pre-tested before the 

experiment to check their baseline performance. The difference in the mean scores of 

both groups was 0.59 that is not a big difference in social sciences. After pre-test, both 

groups were randomly assigned to treatment groups by fishbowl sampling. Both the 

groups were taught by the same person and the content taught to the students were the 

same as well. Further Table 1 describes the application of prescribed assessment 

methods to the students in experimental group. 
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Table 1  

Implementation of Assessment Methods 

 

Results 

According to the nature of research hypotheses, appropriate statistical techniques were 

used to analyze the data. The analysis for the present study is given below;  

 

Table 2 Paired Sample t-test on Pretest and Posttest scores of Experimental Group  

Scores N Mean SD df t-value Sig. (2-tailed) 

Pre-Test 36 5.53 2.360 35 35.565 .000 

Post-Test 36 23.97 2.311 

The table clarifies the pretest and posttest scores of students of  treatment group. 

For comparing the mean achievement scores of the students in pretest and posttest, 

paired sample t-test was applied (Pretest Mean= 5.53, SD= 2.360; Posttest Mean= 23.97, 

SD= 2.311). The t value was 35.565 with df (85) that is higher than the table value of t 

(1.290). In the same way, the p-value is 0.000, which is less than 0.05 which reflected 

that experimental group students scored better after intervention.   

Table 3 

Independent Sample t-test of Control and Experimental Group after using Frayer Model  

Groups n Mean SD df t-value Sig. (2-tailed) 

Control  51 2.550 .987 85 14.759 .000 

Experimental  36 5.346 .666    
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Above table shows the difference in achievement scores of control and experimental 

group. Independent sample t-test was applied (Control M= 2.550, SD= .987; 

Experimental M= 5.346, SD= .666) at 0.05 level of significance in order to compare the 

mean achievement scores of the students in both groups. The value of t was 14.759 with 

df 85 which is greater than the table value of t i.e. 1.290. In the same way, the p-value is 

0.000 that is less than 0.05 which reflected that experimental group students scored 

better when they were assessed by Frayer Model than control group.   

Table 4 

Independent Sample t-test of Control and Experimental Group after using Choral 

Response  

Groups n Mean SD df t-value Sig. (2-tailed) 

Control  51 2.101 .534 85 25.220 .000 

Experimental  36 5.026 .304    

The table describes the difference in achievement scores of control and experimental 

group. Independent sample t-test was applied (Control M= 2.101, SD= .534; 

Experimental M= 5.026, SD= .304) at 0.05 level of significance to compare the mean 

achievement scores of the students in both groups. The t value was 25.220 with df (85), 

which is higher than the value of table t (1.290). In the same way, the p-value is 0.000 

that is less than 0.05 which reflected that experimental group students scored better when 

they were assessed by Choral Response than control group.  

Table 5 

Independent Sample t-test of Control and Experimental Group after using Muddiest 

Point  

Groups N Mean SD df t-value Sig. (2-tailed) 

Control  51 2.601 .947 85 21.462 .000 

Experimental  36 6.981 .254    

The table describes any difference in achievement scores of control and experimental 

group. Independent sample t-test was applied (Control M= 2.601, SD= .947; 

Experimental M = 6.981, SD= .254) at 0.05 level of significance in order to compare the 

mean achievement scores of the students in both groups. The t value was 21.462 with df 

(85) which is higher than the table value of t (1.290). In the same way, the p-value is 

0.000 that is less than 0.05 which reflected that experimental group students scored 

better when they were assessed by Muddiest Point than control group.  

Table 6 

Independent Sample t-test on Pretest Scores of Control and Experimental Group  

Groups N Mean SD df t-value Sig. (2-tailed) 

Control  51 6.12 2.215 85 1.191 0.237 

Experimental  36 5.53 2.360    
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The table describes the difference in pre achievement scores of control and experimental 

group. Independent sample t-test was applied (Control M = 6.12, SD= 2.215; 

Experimental M = 5.53, SD= 2.360) at 0.05 level of significance, in order to compare the 

mean achievement scores of the students in both groups. The t value was 1.191with df 

(85) which is lower than the table value of t (1.290). In the same way, the p-value is 

0.237 that is higher than 0.05 which reflected that the students in both groups are not 

significantly different from one another. 

Table 7 

Independent Sample t-test on Posttest Scores of Control and Experimental Group  

Groups N Mean SD df t-value Sig. (2-tailed) 

Control  51 14.25 2.869 85 16.82 .000 

Experimental  36 23.97 2.311    

 

The table describes the difference in post achievement scores of control and 

experimental group. Independent sample t-test was applied (Control M= 14.25, SD= 

2.869; Experimental M = 23.97, SD= 2.311) at 0.05 level of significance, in order to 

compare the mean achievement scores of the students in both groups. The t value was 

16.82with df (85) which is higher than the table value of t (1.290). In the same way, the 

p-value is 0.000 that is less than 0.05 which reflected that experimental group students 

scored better in post-test when they were assessed by assessment methods than the 

students of control group.  

Table 8 

Comparison Regarding Assessment Methods based on Mean Achievement Scores 

Assessment Methods Mean SD 

Choral Response 5.026 0.304 

Frayer Model 5.346 .666 

Muddiest Point 6.981 .254 

Here, n=36 

The table shows the mean scores of achievements of students in experimental group 

across each methods of assessment. Descriptive statistics were performed comparing the 

Methods of Assessment. From the above table, it can be inferred that applied assessment 

methods have significant effect on students’ academic achievement. Muddiest Point is 

the quite effective method of assessment than other two methods because mean 

achievement score of muddiest point is 6.981 while the achievement score of choral 

response was 5.026 and that of Frayer model was 5.346. Choral Response and Frayer 

Model also contributed in improving students’ academic achievement but not as 

effective as Muddiest Point that can be seen in figure 3.  

Figure 3. Comparison in Methods of Assessment  
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Discussion 

The study aimed to find out the effect of Frayer Model, Choral Response and Muddiest-

Point on the academic achievement of undergraduate students. The results showed that 

the students of experimental group have better performance than control group; although 

both groups were of same semester who studied the same content and taught by same 

teacher by using same teaching method; although assessment methods were different for 

both the groups. The results of the study are evident that treatment group exhibited better 

performance as compared to control group which means that assessment methods 

(Frayer Model, Choral Response and Muddiest Point) put a positive effect on the 

academic achievement of the students. Before experiment, both groups were at same 

level of achievement, when pre-test was taken so it was assumed that both groups are 

same. Therefore, it might be said that the students showed interest in the methods of 

assessment used. Abejehu (2016) conducted a study in which he explored the effect of 

assessment methods on students’ academic achievement and the results of his study 

supports the finding of this study that assessment methods increase the performance of 

the students. Likewise, another study revealed that assessment methods were supportive 

to promote the students’ performance and achievement (James & Folorunso, 2012). The 

results also aligned with different studies (Gibbs & Simpson, 2004, 2005; Louden et al., 

2005; Matters, 2006; Nicol & MacFarlane 2004) conducted on assessment and revealed 

that they affect the students’ achievement in positive ways. While considering Frayer 

Model, it also improves the students’ performance and the results were aligned with the 

findings of previous studies (Estacio & Martinez, 2017; Roe & Smith, 2012; Wanjiru & 

O-Connor, 2015) who discovered that it improves performance in positive ways. It is 

one of the recent formative assessment tool available (Gagnon & Maccini, 2000; Griffin 

& Tulbert, 2006; Hall & Strangman, 2002; Hawk, 2006; Hill & Flynn, 2006; Howard & 
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Ellis, 2005; Roe & Smith, 2012; Wanjiru & O-Connor, 2015). Likely, Mahampun and 

Sibarani (2014) also conducted study that explored that Frayer Model can be used in 

building vocabulary and concepts of the students by using graphical representation. They 

further added that Frayer Model can be used to categorize among new and previous 

knowledge of the students and may also be used as a study aid in educational researches. 

Similarly, different studies discovered that students responded more to teacher questions 

when they were required to chorally respond in the classroom instead of using traditional 

questioning like raising their hand and volunteering to respond individually (Godfrey, 

Grisham-Brown, Schuster, & Hemmeter, 2003; Haydon et al., 2013; Kamps, Dugan, 

Leonard, & Daoust, 1994). Results also showed that during choral responding 

individuals’ learning improves and they were motivated to learn (Haydon et al., 2013).  

Besides, Muddiest Point assessment method was also used in this study and the findings 

explored that it had positive effect on the academic achievement of students. These 

findings align with the findings of Carlson (2015) who investigated that muddiest point 

helped the students to learn and analyze information more effectively. Bullock, Gibson, 

Howard, Liu, Tatachar and Yuet, (2018) also explored that muddiest point is the most 

valuable time of the class that help students to learn and prepare for exams. Likewise, 

Snead (2016) conducted an experimental research to explore the effect of muddiest point 

assessment method on the performance of the students. The results of this research also 

showed the positive effect of this method on students’ achievement.  

 

Conclusion 

To conclude we can say that methods of assessment (Frayer Model, Choral Response & 

Muddiest Point) improve the students’ academic achievement. All three methods have 

significant effect on students and can be used in the classrooms at higher education. 

Although, when it comes to the comparison of these three methods, the students produce 

significantly high mean scores across Muddiest point then Choral Responding and 

Frayer Model. It reflects that Muddiest point is the most effective methods of assessment 

among the three methods, but all are significantly good in regard to promoting students’ 

achievement. It is practicable in the classroom easily at a time and even separately. 

These methods of assessment may be used with different teaching strategies or other 

assessment methods in order to improve or get better results. The teachers at other levels 

may also use these methods to explore them at other levels in intentions to improve 

students’ learning.  
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