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Supplementary data analyses material 

For the paper publication  

Attitude of undergraduate medical students toward medical research 

 

Exploratory Factor Analysis – PCA Extraction Method (step by step analysis) 

 

Table 1. Descriptive Statistics for Factor analysis 

 

Descriptive Statistics  

Questions Mean 
Std. 

Deviation 

Analysis 

N 

Medical research and medical practice go hand in hand 4.20 1.164 241 

Research discovery is essential for clinical care 4.51 0.696 241 

All clinicians should participate in research 3.53 1.197 241 

Doctors are trained to treat and cure patients and not to conduct research 2.51 1.148 241 

Medical research is very rigorous 3.45 1.494 241 

It is difficult to conduct a good medical research study 3.75 1.319 241 

It is important to pay attention to even small details in medical research 4.51 0.886 241 

All clinicians have the ability to conduct good research 3.64 0.974 241 

Special training is required to be a good researcher 3.93 0.985 241 

If I do good quality research, I will become famous 3.58 1.066 241 

In order to contribute meaningfully to the field of medicine, I must conduct 

good quality research 
4.05 1.108 241 

If I conduct good quality research, I can earn substantial money and settle down 

in life 
2.91 0.934 241 

Seeing my name as author in a scientific research publication will give me 

immense pleasure 
4.12 0.961 241 

If I am actively involved in research, I will be able to influence policy and 

practices 
3.41 0.895 241 

If I am actively involved in research, I will be respected by all 3.60 1.037 241 

I am not taught research methods in my curriculum 3.36 1.244 241 

There aren’t enough funds for researches in India 3.56 1.264 241 

Research involves a lot of time which medical students do not have 3.54 1.225 241 

I would rather call myself a clinician than a researcher 3.32 0.972 241 

Conducting research is a waste of time 1.96 1.259 241 

I will conduct a research project if there is a prize or award for the best project 2.60 1.106 241 

If research is made mandatory for promotion then I will do research 3.24 1.057 241 

If I have a good course on research methodology, I will conduct research 4.01 0.780 241 

If research is made mandatory for PG admission, I will conduct research 3.87 1.028 241 

If I have a good guide to help me with research, I will conduct research 4.35 0.849 241 
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Table 2. KMO and Bartlett's Test 

KMO and Bartlett's Test 

Kaiser-Meyer-Olkin Measure of Sampling Adequacy. 0.663 

Bartlett's Test of Sphericity Approx. Chi-

Square 

962.801 

df 300 

Sig. 0.0001 

 

 

Table 3. Communalities 

 

Communalities 

Sr.No. Questions Initial Extraction 

1 Medical research and medical practice go hand in hand 1 0.485 

2 Research discovery is essential for clinical care 1 0.557 

3 All clinicians should participate in research 1 0.505 

4 Doctors are trained to treat and cure patients and not to conduct research 1 0.594 

5 Medical research is very rigorous 1 0.480 

6 It is difficult to conduct a good medical research study 1 0.615 

7 It is important to pay attention to even small details in medical research 1 0.511 

8 All clinicians have the ability to conduct good research 1 0.449 

9 Special training is required to be a good researcher 1 0.596 

10 If I do good quality research, I will become famous 1 0.556 

11 In order to contribute meaningfully to the field of medicine, I must conduct good quality 

research 

1 0.611 

12 If I conduct good quality research, I can earn substantial money and settle down in life 1 0.650 

13 Seeing my name as author in a scientific research publication will give me immense 

pleasure 

1 0.418 

14 If I am actively involved in research, I will be able to influence policy and practices 1 0.478 

15 If I am actively involved in research, I will be respected by all 1 0.565 

16 I am not taught research methods in my curriculum 1 0.568 

17 There aren’t enough funds for researches in India 1 0.579 

18 Research involves a lot of time which medical students do not have 1 0.504 

19 I would rather call myself a clinician than a researcher 1 0.610 

20 Conducting research is a waste of time 1 0.527 

21 I will conduct a research project if there is a prize or award for the best project 1 0.665 

22 If research is made mandatory for promotion then I will do research 1 0.684 

23 If I have a good course on research methodology, I will conduct research 1 0.489 

24 If research is made mandatory for PG admission, I will conduct research 1 0.618 

25 If I have a good guide to help me with research, I will conduct research 1 0.601 

  Extraction Method: Principal Component Analysis. 
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Table 4. Total Variance Explained 

 

Total Variance Explained 

Component 

Initial Eigenvalues 
Extraction Sums of Squared 

Loadings 

Rotation Sums of Squared 

Loadings 

Total 
% of 

Variance 

Cumulative 

% 
Total 

% of 

Variance 

Cumulative 

% 
Total 

% of 

Variance 

Cumulative 

% 

1 3.238 12.954 12.954 3.238 12.954 12.954 2.595 10.379 10.379 

2 2.230 8.921 21.874 2.230 8.921 21.874 2.100 8.399 18.777 

3 1.870 7.479 29.353 1.870 7.479 29.353 1.801 7.203 25.980 

4 1.609 6.436 35.789 1.609 6.436 35.789 1.631 6.524 32.504 

5 1.445 5.778 41.567 1.445 5.778 41.567 1.629 6.515 39.019 

6 1.348 5.392 46.959 1.348 5.392 46.959 1.459 5.836 44.855 

7 1.146 4.586 51.544 1.146 4.586 51.544 1.371 5.482 50.337 

8 1.030 4.118 55.663 1.030 4.118 55.663 1.331 5.326 55.663 

9 0.987 3.949 59.612       

10 0.977 3.906 63.518       

11 0.904 3.615 67.133       

12 0.834 3.336 70.469       

13 0.804 3.217 73.686       

14 0.748 2.993 76.678       

15 0.706 2.825 79.504       

16 0.696 2.786 82.290       

17 0.651 2.606 84.895       

18 0.592 2.369 87.265       

19 0.552 2.209 89.474       

20 0.523 2.093 91.567       

21 0.492 1.967 93.534       

22 0.460 1.839 95.374       

23 0.403 1.611 96.985       

24 0.401 1.602 98.587       

25 0.353 1.413 100.000       

Extraction Method: Principal Component Analysis. 
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Figure 1. Scree plot shows derived number of factors  

 

 

 

 

Table 5. Component Matrix 

 

  Component Matrixa 

  

  

Component 

S. 

No. 
1 2 3 4 5 6 7 8 

1 
Medical research and medical practice go hand in 

hand 
  

-

0.424 
    0.361       

2 Research discovery is essential for clinical care     0.315   0.558       

3 All clinicians should participate in research 0.460     0.323         

4 
Doctors are trained to treat and cure patients and 

not to conduct research 
  0.417 

-

0.453 
        0.406 

5 Medical research is very rigorous       0.316       0.398 

6 
It is difficult to conduct a good medical research 

study 
      0.398     0.526   
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7 
It is important to pay attention to even small 

details in medical research 
  

-

0.308 
  0.308 

-

0.335 
      

8 
All clinicians have the ability to conduct good 

research 
        0.492       

9 
Special training is required to be a good 

researcher 
          0.651     

10 
If I do good quality research, I will become 

famous 
0.622               

11 
In order to contribute meaningfully to the field of 

medicine, I must conduct good quality research 
0.379           0.484   

12 
If I conduct good quality research, I can earn 

substantial money and settle down in life 
0.545     

-

0.306 
        

13 
Seeing my name as author in a scientific research 

publication will give me immense pleasure 
0.607               

14 
If I am actively involved in research, I will be 

able to influence policy and practices 
0.490       

-

0.317 
      

15 
If I am actively involved in research, I will be 

respected by all 
0.666               

16 
I am not taught research methods in my 

curriculum 
0.303     0.429         

17 There aren’t enough funds for researches in India       0.532     0.360   

18 
Research involves a lot of time which medical 

students do not have 
      0.404         

19 
I would rather call myself a clinician than a 

researcher 
  0.447   0.444         

20 Conducting research is a waste of time   0.504 
-

0.314 
    

-

0.356 
    

21 
I will conduct a research project if there is a prize 

or award for the best project 
0.393 0.508       

-

0.338 
    

22 
If research is made mandatory for promotion then 

I will do research 
  0.547 0.522           

23 
If I have a good course on research methodology, 

I will conduct research 
0.416   0.428           

24 
If research is made mandatory for PG admission, 

I will conduct research 
  0.521 0.401           

25 
If I have a good guide to help me with research, I 

will conduct research 
0.367 

-

0.301 
0.530           

  Extraction Method: Principal Component Analysis. 

  a. 8 components extracted. 

 

 

Table 6. Rotated Component Matrix 

 

  Rotated Component Matrixa 

  

Questions 

Component 

S. 

No

. 

1 2 3 4 5 6 7 8 
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1 
Medical research and medical practice go 

hand in hand 
      

0.64

9 
        

2 
Research discovery is essential for clinical 

care 
      

0.68

3 
        

3 All clinicians should participate in research 
0.32

1 
    

0.52

0 
        

4 
Doctors are trained to treat and cure patients 

and not to conduct research 
    

0.68

8 
          

5 Medical research is very rigorous         
0.68

2 
      

6 
It is difficult to conduct a good medical 

research study 
            

0.74

1 
  

7 
It is important to pay attention to even small 

details in medical research 
        

0.65

4 
      

8 
All clinicians have the ability to conduct good 

research 
      

0.41

3 
      

0.49

1 

9 
Special training is required to be a good 

researcher 
          

0.70

8 
    

10 
If I do good quality research, I will become 

famous 

0.65

3 
              

11 

In order to contribute meaningfully to the 

field of medicine, I must conduct good quality 

research 

0.35

4 
            

0.64

5 

12 
If I conduct good quality research, I can earn 

substantial money and settle down in life 

0.75

8 
              

13 

Seeing my name as author in a scientific 

research publication will give me immense 

pleasure 

0.52

6 
              

14 
If I am actively involved in research, I will be 

able to influence policy and practices 

0.44

0 
              

15 
If I am actively involved in research, I will be 

respected by all 

0.58

9 
      

0.41

1 
      

16 
I am not taught research methods in my 

curriculum 

0.30

2 
            

-

0.59

3 

17 
There aren’t enough funds for researches in 

India 
            

0.70

8 
  

18 
Research involves a lot of time which medical 

students do not have 
          

0.58

8 
    

19 
I would rather call myself a clinician than a 

researcher 

-

0.33

3 

  
0.47

3 
    

0.43

5 
    

20 Conducting research is a waste of time     
0.56

8 
          

21 
I will conduct a research project if there is a 

prize or award for the best project 

0.39

4 

0.60

7 
      

-

0.30

2 

    

22 
If research is made mandatory for promotion 

then I will do research 
  

0.80

0 
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23 
If I have a good course on research 

methodology, I will conduct research 
  

0.42

4 

-

0.34

2 

        
0.35

5 

24 
If research is made mandatory for PG 

admission, I will conduct research 
  

0.75

9 
            

25 
If I have a good guide to help me with 

research, I will conduct research 
    

-

0.63

7 

  
0.33

2 
      

  Extraction Method: Principal Component Analysis. Rotation Method: Varimax with Kaiser Normalization. 

  a. Rotation converged in 12 iterations. 

 

 

 

 

 

 

Table 7. Component Transformation Matrix 

Component Transformation Matrix 

Component 1 2 3 4 5 6 7 8 

1 0.794 0.328 -0.125 0.225 0.371 0.201 0.015 0.131 

2 0.048 0.642 0.536 -0.351 -0.290 0.137 0.180 -0.197 

3 -0.372 0.615 -0.611 0.149 0.040 -0.182 0.232 0.014 

4 -0.242 -0.140 0.231 0.316 0.448 0.328 0.586 -0.342 

5 -0.114 0.101 0.261 0.735 -0.428 0.162 -0.054 0.396 

6 -0.183 -0.032 -0.240 -0.338 -0.025 0.804 -0.013 0.383 

7 0.151 -0.165 0.051 -0.213 -0.092 -0.308 0.691 0.567 

8 -0.317 0.209 0.376 -0.075 0.620 -0.182 -0.299 0.449 

Extraction Method: Principal Component Analysis.   

 Rotation Method: Varimax with Kaiser Normalization. 

 

 

Table 8. Exploratory Factor analysis derived five types of attitudes of medical students’ towards medical research. 

Sr. 

No. 

 Que. 

No. 

The five factors using the PCA Extraction Method 

 (Rotated Component Matrixa) 

Factor 

loadings 

                   1. Instrumental motivated attitude towards research 

1  10 If I do good quality research, I will become famous 0.653 

2 
 

11 
In order to contribute meaningfully to the field of medicine, I must 

conduct good quality research 
0.354 

3 
 

12 
If I conduct good quality research, I can earn substantial money and 

settle down in life 
0.758 

4 
 

13 
Seeing my name as author in a scientific research publication will give 

me immense pleasure 
0.526 

5 
 

14 
If I am actively involved in research, I will be able to influence policy 

and practices 
0.440 

6  15 If I am actively involved in research, I will be respected by all 0.589 

                   2. Externally motivated attitude towards research 

1 
 

21 
I will conduct a research project if there is a prize or award for the best 

project 
0.607 
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2  22 If research is made mandatory for promotion then I will do research 0.800 

3 
 

23 
If I have a good course on research methodology, I will conduct 

research 
0.424 

4  24 If research is made mandatory for PG admission, I will conduct research 0.759 

                   3. Negative attitude towards research 

1    4 Doctors are trained to treat and cure patients and not to conduct research 0.688 

2  19 I would rather call myself a clinician than a researcher 0.473 

3  20 Conducting research is a waste of time 0.568 

4 
 

23 
If I have a good course on research methodology, I will conduct 

research 
-0.342 

5  25 If I have a good guide to help me with research, I will conduct research -0.637 

                  4.  Positive attitude towards research 

1  1 Medical research and medical practice go hand in hand 0.649 

2  2 Research discovery is essential for clinical care 0.683 

3  3 All clinicians should participate in research 0.520 

4  8 All clinicians have the ability to conduct good research 0.413 

                  5. Seriousness towards research 

1  5 Medical research is very rigorous 0.682 

2  7 It is important to pay attention to even small details in medical research 0.654 

Extraction Method: Principal Component Analysis.  Rotation Method: Varimax with Kaiser 

Normalization. 

a. Rotation converged in 12 iterations. 

 

 

 

 

Table 9. Reliability analysis for the survey questions (items) 

 
 Reliability Statistics 

 N of 

Items 

Cronbach's 

Alpha 

Cronbach's Alpha Based on 

Standardized Items 

Positive  items 15 0.712 0.736 

Negative items 10 0.21 0.277 

 

 

 

 

 

 

 

Table 10. The result of Nonparametric Chi square test statistic including all questions.  

 

Null Hypothesis for each 

question (Total 25 questions) 
Test  P value Inference 

The categories of each 

question occur with equal 

probabilities.  

One sample 

Chi- square 

test 

0.0001*** 

Difference between observed and 

expected freq. was highly significant 

for each question. Therefore, Ho is 

rejected for each question 
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Table 11. Nonparametric Chi square test statistic for each question to test the equality of proportions among the 

likert scale responses. 

Que 

no. Questions 

Chi-Squre 

test value 

(DF=4) 

p value 

1 Medical research and medical practice go hand in hand 286.776 0.0001 

2 Research discovery is essential for clinical care 331.137 0.0001 

3 All clinicians should participate in research 150.295 0.0001 

4 Doctors are trained to treat and cure patients and not to conduct research 140.535 0.0001 

5 Medical research is very rigorous 106.178 0.0001 

6 It is difficult to conduct a good medical research study 232.751 0.0001 

7 It is important to pay attention to even small details in medical research 276.282 0.0001 

8 All clinicians have the ability to conduct good research 159.606 0.0001 

9 Special training is required to be a good researcher 181.564 0.0001 

10 If I do good quality research, I will become famous 191.373 0.0001 

11 In order to contribute meaningfully to the field of medicine, I must conduct 

good quality research 
201.979 

0.0001 

12 If I conduct good quality research, I can earn substantial money and settle 

down in life 
198.643 

0.0001 

13 Seeing my name as author in a scientific research publication will give me 

immense pleasure 
251.373 

0.0001 

14 If I am actively involved in research, I will be able to influence policy and 

practices 
195.158 

0.0001 

15 If I am actively involved in research, I will be respected by all 189.083 0.0001 

16 I am not taught research methods in my curriculum 107.324 0.0001 

17 There isn’t enough funds to conducts research in India 175.427 0.0001 

18 Research involves a lot of time which medical students do not have 121.116 0.0001 

19 I would rather call myself a clinician than a researcher 149.846 0.0001 

20 Conducting research is a waste of time 228.419 0.0001 

21 I will conduct a research project if there is a prize or award for the best 

project 
107.224 

0.0001 

22 If research is made mandatory for promotion then I will do research 168.22 0.0001 

23 If I have a good course on research methodology, I will conduct research 348.867 0.0001 

24 If research is made mandatory for PG admission, I will conduct research 236.485 0.0001 

25 If I have a good guide to help me with research, I will conduct research 248.938 0.0001 
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